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PREFACE 

IBPGR WMATED TM sER s Systenatic and EcogeograplicStudieson CropGenepools
in 1985. It was especially designed to provide an avenue to publish surveys 
conducted by IBPGR at a global level of the genepools of specified crops. The 
crop genepool was defined in the widest sense, including wild relatives whose 
contribution to the genepool of the cultivated crop may be potential rather 
than real. Two titles were published in the original format. 

Henceforth the series will reflect a much wider range of approaches to its 
subject. Any substantial study of the systematics and/or ecogeography of a 
crop genepool, whether global or regional in scope, will be considered for pub­
lication provided that it makes a significant contribution to the understanding 
of the genepool and hence to promoting its conservation. Contributions will be 
accepted for publication in English. Subject to funds being available they will 
also be published in the major languages most appropriate to the subject. 

It is a pleasure to welcome Dr Ivan Geric and his collaborators as the 
contributors to this volume number 3, which is the first to be published in the 
restructured series in' this new format. 

Alison McCusker 
Head of Research, IBPGR 
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SUMMARY 

YUGOSLAV CORN COLLECTIONS contain about 2000 accessions (each representirog a 
population) originating from Yugoslavia. These populations were classified in 
18 groups (races) mainly on the basis of morphological characters. Genetic 
variability and diversity of about 300 of these populations were studied. 

Isozymes were used as gene markers in the study of genetic characters of
 
the populations. Isozymes from 12 enzymic systems, controlled by 21 loci,
 
were analyzed. The population variability was estimated on the basis of the 
number of alleles determined and the polymorphism and heterozygosity of 
the loci. Genetic diversity among the populations was estimated on the basis 
of genetic distances. 

All of the analyzed loci were found to be polymorphic. Some loci (Acpl,
Adhli, Cat3, EstS, Glul, ldh2, Mdh2) were polymorphic very frequently and 
some quite seldom (Gotl, Idhl, Mdh4). Locus Got3 was monomorphic for all 
populations except one. 

Two to eight alleles were found at the loci analyzed. The largest number of 
alleles was found at locus beta-Glul. Eighty-six alleles were distributed among
the tested populations, four alleles per locus on average. Individual popula­
tions had 24 to 48 alleles. The average proportion of polymorphic loci ranged 
among the populations from 14 to 86%; the average expected heterozygosity
ranged from 0.049 to 0.288. 

All groups (races) were genetically heterogeneous with respect to variabil­
ity and diversity of populations. Higher variability was found within rather 
than between the populations. Cluster analysis showed that all groups were 
more or less diverse. Montenegrin flints, derived flints, Romanian flints and 
southern dents were genetically closer than Bosnian early dents, northeastern 
8-row flints and soft flints. In general, populations of Montenegrin flints had 
low variability and were fairly close, Bosnian early dents had high variability
and were quite diverse, and southern dents had high variability but were ge­
netically similar. Low genetic differentiation mainly corresponds to low diver­
sity and vice versa. 

A tendency was observed in populations which had stayed longer in the 
collection (as a small population) to be less variable and genetically more 
distinct than populations recently included in the collection. 

The results obtained indicated that the Yugoslav corn collection features 
significant genetic variability and may serve as an important geneticsource for 
corn breeding. 
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INTRODUCTION 

CROP PRODUCTION MPROVFMENT depends on the development of new genetic lines 
possessing improved agronomic traits. The development ofnew lines depends 
in its turr on source materials or, more precisely, on the variability present in 
source materials. 

Populations with higher genetic variability, other conditions being the 
same, are superior source materials (Migevi6, 1986). 

The contemporary production of corn is based on the exploitation of 
heterosis as a biological phenomenon. Heterotic effect, believed to depend on 
parental diversity, is defined as a state of the maximum heterozygosity of an 
orginism (Borojevi6, 1976). 

Intensive breeding and development of uniform populations narrow down 
the genetic basis of breeding and commercial material of corn. New genetic 
sources, i.e. genes that confer desirable agronomic traits, are being intensively 
searched for. The main sources of new germplasm are original forms, old 
varieties and wild relatives of agricultural crops. 

The use of exotic germplasm is definitely the most valuable method oi 
increasing the genetic variability of corn breeding materials (Ivanovi6 and 
Rosic" 1986). To be able to use these sources it is necessary to keep collecting, 
maintaining and studying natural genetic resources. 

A sizable stock of source materials of corn has been gathered. Genebanks 
contain about 60 000 samples (Sprague, 1980). There are several large collec­
tions, e.g. one in Latin America with 25 000 samples (Lonnquist, 1974), another 
in Mediterranean countries (Brandolini, 1969), etc. Only a small portion of 
these samples has been systematized into over 250 races, mst of them 
originating from thc Armericas (Nelson, 1972). 

Only a small fragment of the available corn germplasm is exploited 
commercially (Sprague, 1980). A somewhat larger portion has been included 
in breeding programmes, but the major part is out of the reach of corn 
breeders. 

The Yugoslav corn collection is counted in the group of large collections. It 
comprises abouL 2000 populations and varieties which have been gathered on 
the territory of Yugoslavia (Radovi, 1985). 

Corn has been grown in Yugoslavia for more than 400 years and it came 
from different directions. Itis believed that corn was first grown in Dalmatia, 
around 1570 (Radic 1875), and that it was introduced from the west. TheTurks 
reintroduced it from the east at the time of their expansion into Europe and the 
conquest of the Balkans. 

The earliest introduced corn races were flints from the Caribbean, then 
flints from the Andes and Mexico, and then flints from North America. Dents 
from the Corn Belt, introduced at the end of the last century, promoted the 

IV" 
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production of corn not only in the Balkans but in Europe in general (RadoviC 
and Gerie, 1986). 

Therefore, the old corn types in Yugoslavia draw origin from American 
races although there are indications that some of the Yugoslav collection came 
from the Far East (Leng el al. 1962). 

The populations and varieties in the Yugoslav collection are divided into 
groups (races) according to the natural classification adopted by Anderson 
and Cutler (1942), i.e. mostly according to the morphological characters of the 
plant and the ear and kernel. Sixteen groups were originally formed (Pavlii6
and Trifunovic 1966). The classification was amended by separating two 
additional groups containing populations developed by hybridization.

Presently, there are 18 groups in the collection. The largest group comprises
Corn Belt dent types (group 13). Although this type was the latest to be 
introduced, numerous dent type forms were developed because of their 
economic importance. According to Trifunovic'(1978), the varieties typical of 
the European Corn Belt have developed by spontaneous crossings between 
dents and flints. The other two large groups are groups 1 and 6: Montenegrin
flints and derived flints, respectively. The least numerous groups are groups 8, 
10, and 11: small-kernel flints, Romanian flints, and large-ear dents, respec­
tively. Most groups were divided into subgroups on account of their heteroge­
neity. Group 6, derived flints, is the most heterogeneous.

The distribution of the collected corn types in the territory of Yugoslavia is 
highly variable. Although Montenegrin flints comprise a sizable group, they
all come from a small area; the populatiols gathered in the central part of 
Montenegro are considered to be the closest to the original races. Likewise, 
Bosnian early dents were gathered mostly in Western Bosnia, Kosmet semi­
flints mostly in the region of Kosovo Province, Macedonian flints were grown 
almost exclusively in Macedonia, and white dents on the territory of Serbia 
Proper.On the other hand, eight-row flints and derived flints were grown over 
a large area, in the mountainous regions from Serbia to Slovenia. Different 
dents (Corn Belt type dents, southern dents, soft dents) were grown mostly in 
the fertile plains of Serbia, Vojvudina Province, and Slavonia. Mediterranean 
dents were grown along the Adriatic coast, from Slovenia to Montenegro. 

Althouh the Yugoslav corn types draw origin from American races, they 
developed differences from the original forns because they were grown for 
centuries in large or small isolated populations and in the variety of Yugoslav 
ecological and geographical conditions. There developed populations, varie­
ties, and biotypes which differ to a variable degree from their progenitors as 
well as among themselves, but which became adapted to the local conditions. 
The Yugoslav corn collection is considered an important asset for further 
improvement of corn production. Studying Southeastern European corn 
populations, Leng etal. (1962) declared the,;i an important source of conserved 
and diver-ent corn germplasm. 

In spite of its size, the Yugoslav corn collection has not been studied 
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intensively and its actual value has not been assessed. Radovi6 (1980) and 
Radovic and Misevic"(1985) emphasized the diversity of the populations in the 
collection and their importance for breeding. Tavh'ar (1961), Zeevi (1970,
1973) and Zeevi5 et al. (1975, 1982) conducted a limited study of genetic 
characters of the populations; they studied mostly the chromosomal nodules. 
Isozymic variation has recently been studied in a limited number of popula­
tions (Tucic and Tucic, 1980, 1983; Gericet al. 1983a, b). 

Molecular polymorphism and allozymes as genetic markers, discovered in 
animals and plants quite recently, are nowadays used as an efficient tool in 
various studies of plant species, especially in the assessment of genetic 
resources. 

Simpson and Withers (1986) reviewed and cited numerous publications on 
the characterization of genetic resources by isozymes. The review papers of 
Allard et al. (1975) and Brown (1978) considered the importance of isozymes in 
the studies of genetic characters of populations, genetic structure, and conser­
vation. Moore and Collins (1983) considered the feasibility of using biochemi­
cal markers in the studies of variability, plant breeding, seed production and 
breeders' rights. 

There is a fair number ofexperimental results of isozyme studies of corn: on 
genetic control of isozyme formation (Goodman and Stuber, 1983), on the use 
of isozymes in the identification of lines and hybrids (Goodman and Stuber, 
1980; Stuber and Goodman, 1983), on allozymic variability in corn and related 
species (Doebley et al. 1984), etc. 

The importance of,'nolecular polymorphism and its relation to the morpho­
logical variability and adaptability of plants have also been studied (Hedrick 
and McDonald, 1980; Gottlieb, 1981; McDonald, 1983). The survival of plants 
in certain ecological conditions depends on the capacity of certain genotypes 
to become adapted to the prevailing conditions of the site. Some studies 
(Doebleyet al. 1983; Salanoubat and Pernes, 1986) have indicated arelationship 
between isozymes and the geographic position of populations. Damerval et al. 
(1987) found high correlations between quantitative differences (amount of 
certain proteins) and morphological variability and low correlations between 
qualitative (isozymes) and morphological characters. They concluded that the 
regulatory (post-translational) processes are of primary importance for mor­
phological variability. 

The quantitative characters, especially the yield, are the essential agro­
nomic characters of the grown plants. The genetic regulation of the expression 
of quantitative characters is a complex problem since the important agronomic 
characters are usually controlled polygenically. The use of enzymic loci and 
isozymes in the identification of genes for quantitative characters is based on 
gene linkage. Some studies hinted that the allozymic diversity of parental 
components is connected with the performances of their hybrids only when 
the parental components are of similar origin (Frei et al. 1986a); moreover the 
selection for allozynies does increase yield, but with a low effect (Frei et al. 
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1986b). Recently published studies (Edwards et al. 1987; Stuber et al. 1987; 
Kahler and Wehrhahn, 1986) indicate the existence of correlation between 
allozymes as gene markers and quantitative characters. No connection has 
been established between the important agronomic characters and the heterozy­
gosity of enzymic loci in corn hybrids (Polak and Gardner, 1986).

The examples given above illustrate the scope of application of molecular 
markers not only for the assessment of genetic resources but also in breeding 
programmes. This is only one of the modern approaches to plant genetics and 
breeding, however it is an efficient instrument based on most recent findings 
especially in the field of biochemical genetics. 

The target of the present study is to carry out an extensive investigation in 
order to produce data on some genetic characters of the collected materials. 
Using isozymes as gene markers, controlled by several enzymic loci, and 
analysing a large number of populations from each group, we shall be able to 
draw conclusions on genetic variability and diversity of the Yugoslav corn 
collection. 
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MATERIAL AND METHOD 

POPULA11ONS FROM 18 GROUPS were studied. A list of the analyzed populations 
and theircollection numbers are given in Table 1 (p.26). Approximate locations 
of the analyzed populations show that these populations originated from the 
whole territory of Yugoslavia. 

Locations could not bedetermined forseveral populations (group 1: C1304; 
group 2: C1367 and C1373; group 4: C103 and C150; group 5: C83 and C170; 
group 6: C182 and C897; group 7: C926 and C1308; group 8: C161, C166 and 
C1822; group 9: C1804; group 11: C984; group 13: C236, C258 and C278; group 
14: C231; group 15: C233 and C252; group 16: C280 and C683). Accession 
numbers from C289 to C365 of group 14 (derived dents) as well as C317 and 
C327 (of group 16) are different yellow dents selected in Novi Sad. 

About 20 individuals from each population were analyzed. The limited 
number of individuals analyzed did not ensure detection of all alleles present 
at a low frequency but it allowed a larger number of populations to be 
analyzed, giving a better picture of genetic ch :acters of the entire collection. 
Parts of the coleoptile of etiolated seedlings 7-8 days old were analyzed. 

The variability and diversity of the analyzed populations were assessed on 
the basis of isozymes from 12 enzymic systems, controlled by 21 loci (Table 2, 
p.27). 

Enzymic variants were separated by the method of electrophoresis on 
starch gel. The electrophoresis and staining were mostly done using the 
methods of Cardy (i al. (1981). Isozymes from various enzvmic systems were 
designated as in the laboratory of the cooperating scientist, C.W. Stuber (North 
Carolina State University, Department of Genetics). Details of the entire 
procedure of analysis and designation are presented in a paper by -;ericel al. 
(1986). Hybrid R35 x R12, of known genetic constitution, was used as the 
standard for the identification of enzymic variants. Other standards were used 
in several instances; some rare variants were identified after consultation with 
the United States laboratory mentioned above. 

Since variants MIDI-1 1-6 and MD-12-6 have the same migration pattern and 
the same position, similarly to variants MDI-14-12 and MDH5-12, and since 
variants MDH1-6 and MDH5-12 :'tain poorly, it is not possible to detect them 
reliably in the presence of MDH2-6 and MDH4-12, respectively. A reliable 
detection is possible only in the absence of variants MDH2-6 and MDH4-12, 
the light staining at the expected positions indicating the presence of the 
former variants. However, since variants MDI 1-6 and MDH5-12 usually are 
present in corn plants, it was decided to register the pairs of variants (MDI-­
6 and MDH2-6; MD-14-12 and MDH5-12) whenever intensively stained bands 
appeared at the expected positions. Variants PGMI-9 and PGM2-4 also mi­
grated together and the presence of both variants was registered. 
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The presence of allelic genes controlling the formation of variants and the 
polymorphic-monomorphic state of the loci were established on the basis of 
the detected and identified variants. The detected alleles and their frequencies 
were the basic information for further analyzing of genetic characters of the 
examined populations.

Expected heterozygosity of the populations was calculated on the basis of 
allelic frequencies; genetic diversity was estimated on the basis of standard 
genetic distance after Nei (1978). 
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RESULTS 

Alleles and their frequencies 
The loci controlling the formation of variants within the 12 analyzed enzymic 
systems differed in their polymorphism. The detected alleles are presented in 
Table 3 (p.27). The locus for beta-glucosidase was most polymorphic, with 
eight alleles detected in it. The loci forACP and some loci for MDH were fairly 
polymorphic. 

The polymorphism of the loci and the number of detected alleles varied 
considerably among the examined populations. Table 4 (pp. 28-34) shows the 
number of the detected alleles per locus in the analyzed populations. Although 
all loci were polymorphic and although several alleles were found at many 
loci, ai large number of populations with a variable number of monomorphic 
loci was registered because of the uneven distribution of the detected alleles. 

Taking into consideration individual populations, the largest number of 
alleles was detected at locus Glul. Population C1373, from the group of 
Bosnian early dents, had seven alleles at that locus. Conversely, the locus was 
found to be monomorphic in three populations from group 5 (northeastern 8­
row flints). Due to the differences in the distribution of individual alleles 
(many alleles were rare or very rare), the loci known to have several alleles 
were frequently found to be monomorphic. For example, five alleles were 
found at locus Goti but only one allele was regularly detected; the others were 
rare or very rare, making, the locus monomorphic in the majority of the popu­
lations examined. On the other hand, three alleles were found at locus ldh2 but 
two of them were very frequent, making the locus polymorphic in the majority 
of the populations (usually with two alleles). 

The following loci were polymorphic in the majority of the populations: 
Acpl, Adhli, Cat3, Enpl, Est8, Glul, Idh2, Mdhl, Mdh2, and Pgdl; the loci 
Got2, Mdh3, Mdh5, Pgm2 and Phil were less frequently polymorphic; Goti, 
Idhl, Mdh4, Pgml and Pgd2 were seldom polymorphic, the alleles Gotl-4, 
ldhl-4, Mdh4-12, Pgml-9 and Pgd2-5 were usually fixed; Got3 was monomor­
phic for all populations except one. 

The number of alleles found in individual populations varied considerably 
because the populations d iffered in both the number of polymorphic loci and 
the level of polymorphism of the loci. The smallest number of alleles (24) was 
found in population Cl 67 from the group of Mediterranean flints in which only 
three out of 21 loci were polymorphic. The largest number of alleles (46) was 
found in population C1516 from the group of southern-type dents in which 18 
out of 21 loci were polymorphic. There were several populations with more 
than 40 alleles, their number indicating that the majority of the loci were 
polymorphic. Also, l populations were found to have less than 30 alleles 
which indicated that most of their loci were monomorphic. A regular pattern 
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could be discerned in the di,:tribution of polymorphic loci among the popula­
tions. In that respect, all groups were quite .heterogeneous.

Within the groups, too (Table 5, p. 35), the most polymorphic was locus
Glul, where 6-8 alleles havre been found. Locus Acpl was also very polymor­
phic, with 3-5 alleles. By contrast, locus Got3 was practically monomorphic.
Loct.s Idhli was also monomorphic but in the groups where it was polymor­
phic only two alleles were detected. All other loci were polymorphic in all 
groups. In individual groups alleles ranged from 51-62. In group 13 (Corn 73elt
dents) many populations have been analyzed and 61 alleles detected; in groups
2 (Bosnian early dents) and 6 (derived flints) less populations were tested but
62 and 60 alleles were detected, which indicates the increased polymorphism
of loci in those two groups.

The populations differed in the frequency of the detected alleles (Tables 6­
23, pp. 36.73). Some alleles were common to all populations ar d some were rare or very rare. Tie alleles referred to as common could be found in all or the 
majority of the populations, 'n high frequencies; the rare alleles were those
found in several populations ir, low frequencies; very rare alleles wvere those 
found only in individual populations in low frequencies.

For example, Gotl-4 was a comnon allele. It was found in all populations
and its frequency was high, up to 1.00. On the other hand, Gotl-6 was a rare
allele. Vwas found in several populations, mostly in group 15 (southern-type
deits) but its frequency was regularly low with the exception of populations
C118, ('692, and C23o in which its frequency ranged from0.34 to 0.62. The loci 
contolling die iormation of the GOT variants contained several very rare
alleles, e.g-. Got l-l, Got1 -5.8, and Got1-8. The first two alleles were found in 
one or two populatien" and their frequencies were low. Got1-8 was found in 
two populations, in higher frequencies.

The loci controlling the formation of the MDH variants contained several 
common alleles as well as several rare or very rare a'leles. Mdhl- and Mdhl­
6 were common in locuis Md h 1; Mdlh2-3, Mdh2-3.5 aid Mdh2-6 in locus Mdh2;
Mdh3-16, Mdh4--12, and MdhS-12 in loci Mdh3, Mdh4, and Mdh5, respec­
tivelN Some of Mdh's alleles were high. Allele Mdh2-4 was found only for 
population C492 but with a frequency of 0.35; allele Mdh2-5.6 was found for 
two populations, but with a frequency of 0.83 for one of them (C177). Allele
Mdh4-8 was found at locus Mdh4 in several populations. The allele was found 
in three populations (C895, C103 and C1823) in group 6 (derived flints) at high
frequencies from 0.28 to 0.44. This is an indication that these populations and
the group in general are functionally specific from a biochemical point of view.
Allele Mdh5-15 was detected at locus Mdh5 in several popolations but at low 
frequencies. The allele was predominantly in groups 7 and 11. Its frequencies 
were high in only two populations, C558 and C394. Several rare alleles were 
found at loci Mdhl and Mdh2. 

Two alleles were detected at locus Pgml. One of them, Pgml-9, was
detected in all populations at high frequencies, up to 1.00. The other one, 

http:from0.34
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Pgml-6, was detected in several populations but as a rule at very low 
frequencies. The latter allele was found primarily in groups 11, 13 and 15. Its 
frequencies were high (0.27 to 0.47) ir, a limited number of populations, e.g. 
C233, C258, and C278 from group 13. This was another indication that this 
group, and these populations in particular, feature some specific functional 
characteristics. 

Several alleles were detected at locus Pgd2. Pgd2-5 was the dominant one. 
Pgd2-2.8 and Pgd2-10 were found in several populations; their frequencies 
were usually low with the exception of Pgd2-2.8 for C858 and Pgd2-10 for C33 
where the frequencies were 0.56 and 0.45, respectively. 

The analyses were generally aimed at singling out populations with specific 
characteristics. Genotypical characteristics of the populations indicate their 
origin, i.e. races they spring from, as well as the extent of changes they had 
undergone in consequence of the local ecological conditions and the interven­
tion of growers. 

So far, limited data have been gathered on physical and chemical properties 
and specific functional characteristics of enzymic variants, even those that 
were detected. It is still not possible to draw reliable conclusions either on the 
kind of functional specificity observed or its agronomic importance. 

The analyzed groups, formed principally on the basis of the morphological 
characteristics of the populations comprising them, were quite heterogeneous 
with respect to allozymic variability. It was thus difficult io define common 
characteristics of populations in individual groups. Nevertheless some spe­
cific characteristics of individual groups could be discerned on the basis of 
average frequencies of characteristic alleles at several loci (Table 24, p. 74). 
Grour I (Montenegrin flints) could be distinguished in that respect. The 
highest average frequencies of alleles Adhl -4, Idh2-4, and Pgd i-2 were regis­
tered in this group. Not a single Montenegrin flint contained allele Pgral-16. 
Monomorphic locus Pgml was found only in groups 1 and 7. Allele Glul-2 was 
at the highest frequency and Glul-N had the lowest average frequency for the 
group of Montenegrin flints. The situation was reversed in group 11 for which 
alleles Idh2-6 and Pgdl-3.8 were at considerably high average frequencies, 
Adhl-6 was at high frequency and Pgrnl-16 was at relatively high frequency. 
These findings indicate possible biochemical and functional specificities on the 
level of the groups. 

Genetic variability of populations 
Over the centuries of corn growing on the territory of Yugoslavia, the intro­
duced races changed under the effect of ecological conditions. The growers 
kept selecting their corn crops for agronomically superior varieties and 
genotypes. Thus, the populatiors we studied carry both genetic characters of 
their progenitors and changes induced by the environment and growers. All 
three factors are reflected in the variability and diversity of the studied 
populations. 
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Variability of populations depends on the polymorphism of the loci,
number of alleles per locus, and the frequency of the alleles. The polymor­
phism of individual loci and the frequency of the detected alleles were used to 
estimate the proportion of the polymorphic loci and the average heterozygo­
sity of the populations (Table 25, pp. 75-77).

Populations in all groups differed with respect to their variability. How­
ever, if the populations with extreme values are disregarded, the polymor­
phism of loci and the lowest average heterozygosity were detected for popu­
lation C167 from the group of Mediterranean flints. Low values were also 
detected for C34 and C1184 from the group of Montenegrin flints, C64 from the 
group of 8-row flints and C737 from the group of 8-row soft dents. For these 
populations, almost all loci were monomorphic.

High or very high variability were established for several populations.
These populations had a high average proportion of polymorphic loci and high
heterozygosity, e.g. C 1380 from group 2,C1796 and Cl 815 from group3, C1537
and C1804 from group 9, C1520, C1549 and C552 from group 10, C1517 and 
C1561 from group 13, C296 from group 14, C1516 from group 15. For these
populations almost all loci were polymorphic and only 3 to 5 loci were mono­
morphic. 

Figures 1-18 (pp.82-90), showing intrapopulation variability depending on 
the average proportion of polymorphic loci and average heterozygosity, also 
prove that the examined groups were heterogeneous regarding the variability
of their populations. In addition to the heterogeneity within the groups, the
figures show that differences also existed among the groups. Groups I and 16 
contain a fair number o. populations with low values which is an indication 
that those groups tend towards low intrapopulation variability. On the other
hand, groups 2, 3, 10, II and 15 contain a fair number of populations with 
values indicating that the groups tend towards high intrapopulational vari­
ability. In groups 6, 9, 12 and 14 the values of variability were mostly medial,
while gronps 4, 5,7, 8, 13, 17 and 18 were widely heterogeneous in that respect. 

Genetic diversity
Genetic proximity and distance we'e assessed only for populations within 

groups, not for populations from different groups. The cluster analysis and 
dendrograms in Figures 19-36 (pp. 91-108) illustrate the genetic proximity and 
distance among the populations in the analyzed groups. It may be seen in the 
figures that some groups were more homogeneous than the others, i.e. their 
populations were genetically closer. In the more heterogeneous groups, some 
populations were similar but there were also those which were considerably 
distant. 

kloi,' iegrin flints (group I), Kosmet semi-flints (group 3), derived flints 
(group 6), Romanian flints (group 10) and southern dents (group 15) were 
fairly homogeneous groups with populations which are genetically close. 
Group 10 is small and its populations have been grown in a narrow area and 
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in a kind of seclusion which explains why these populations were found to be 
genetically close. On the other hand, group 6 was large, fairly heterogeneous 
from a morphological viewpoint (it had the largest number of subgroups), and 
it comprised populations collected in different parts of Yugoslavia. It is 
difficult to explain why the populations in this group were relatively close. 
These populations come from mountain regions and perhaps similarities in 
ecological conditions brought about genetic sirvilarities. 

Macedonian flints (group 4), small-grain flints (group 8), 8-row soft dents 
(group 9), large-eared flints (group 11), white iemi-dents 'moravac' (group 12), 
derived dents (group 14), Serbian dents (group 16) ad hard dents (group 17) 
were less similar. Although group 14 is composed entirely of yellow dents 
selected mainly in Vojvodina Province, the group may be divided into two 
subgroups with two populations (C225 and C343) genetically distant from the 
other members of the groups. 

Bosnian early dents (group 2), northeastern 8-row flints (groul 5), Mediter­
ranean flints (group 7), Corn Belt dents (group 13) and soft flints (group 18) 
were the most heterogeneous groups. These groups contained similar, but at 
the same time very diverse, populations. 

Cluster analysis, based on allozyme data and distances, showed that in 
each group the studied populations are grouped according to genetic similar­
ity thus forming the subgroups. The studies showed that in group 2 (Bosnian 
early dents), one large subgroup is formed, that 4 populations are diverse, of 
which two (C490 and C771) are highly diverse. It is almost the sane with group 
5 (northeaster 8-row flints) and group 9 (Mediterranean flints). In Corn Belt 
dents (group 13) several subgroups occurred, with populations which were 
mutually very similar, while one population was very distant from the rest. 
The cluster analysis showed that the several populations of Corn Belt dents 
(from C1444 to C1561) collected in the western part of the country were close 
and at the same time fairly distant from other members of the group which had 
been collected in the northeastern lowlands, but three populations from the 
northeastern region (C243, C426 and C761) were close to the populations )m 
the west. 

Similarity and diversity among certain populations are difficult to explain. 
It may be assumed that they have been generated from different directions of 
breeding and from possible differences in the source materials. 

Characters of the groups are also illustrated by the genic differentiation 
within and among populations in the groups (Table 26, p. 79.). Of the total dif­
ference in genes (H.1), the major part consists of genic differences within popu­
lations (H) and a small part of genic differences among populations (D.r). 

It was characteristic for Montenegrin flints (group 1) that both total genic 
difference and genic differentiation within and among the populations were 
low. This is in agreement with the previously mentioned findings that these 
populations have a low variability and that they are geneticaily sinilar. On the 
other hand, genic differentiation within and among popuiations was high for 
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Bosnian early dents (group 2). Kosmet semi-flints (group 3) and Romanian 
flints (group 10) were found to have differentiation within populations and a 
small difference among high populations. In the case of white semi-dents 
(group 12), differentiation was low within and high among populations. In 
group 13, which is a large and important group, the values for the above 
indicators were high but not the highest. This is another indication of popula­
tional variability and genetic diversity of that group.

The differentiation of genes within the groups (races), as illustrated by 
differentiation coefficients (Gr), was very low in group 10 (Romanian flints)
and high in several groups, e.g. group 12 (white semi-dents), group 5 (northeas­
tern 8-row flints), and also in group 13 (Corn Belt dents). This study revealed 
a larger gene differentiation than was the case in the study of Tuci and Tucic 
(1980) which had included a small number of populations of the Yugoslav 
maize collection. 
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DISCUSSION 

THE ULTMATE COAL OF collecting, maintaining, and studying genetic resources is 
the improvement of that portion of germplasm which is used in breeding. The 
magnitude of variability within and among populations is extremely impor­
tant for breeding. Studies of germplasm of corn and other crops have shown 
that variability is, as a rule, larger within than among populations (Tuci6 and 
Tucic 1983; O'Malley et al. 1979; Loukas et al. 1983; etc.). 

The most important new sources of genes and new genetic variability are 
races, old varieties, isolated populations, and wild relatives of agricultural 
crops. The variability of various genetic sources is shown in Table 27 (p. 79). 
The total vahiability was measured only on the basis of the average number of 
alleles per locus. The number of alleles detected in given germplasm depends 
on both the number of analyzed populations and the number of analyzed 
individuals per population. Thestudies described here were concerned mainly 
with the same enzymic loci, which makes their results comparable. Although 
they differed in the number of analyzed populations and individuals, their 
results are a good illustration of total variability and the extent of use of genetic 
resources of corn. 

Corn races, ancestors of modern varieties and hybrids, have the highest 
variability, 4 to 5 alleles per locus (Goodman and Stuber, 1983; Doebley et al. 
1983). In the present study, open-pollinated populations in the studied groups 
had a stable average number of alleles per locus (about 2.5 alleles). Similar 
values were obtained by other authors (Kahler et al. 1986; Smith, 1986). We 
studied about 15 populations from each group. However, taking into account 
all alleles detected in all populations of the Yugoslav collection that have been 
analyzed so far (almost 300 of them), the total variability in the collection will 
be larger (about 4 alleles/locus, Gerki et al. 1986, 1987) approaching those 
found in some source populations. Analyses of a large number of corn inbreds 
(over 400), which had been grown in the United States, indicated that this 
collection too has a significant variability (Stuber and Goodman, 1983; Smith 
et al. 1985). 

In addition to the maintenance of genetic resources, another important 
aspect is the use of available germplasm in breeding programmes. According 
to the previously cited authors and other literature, the most commonly used 
lines in the United States (Smith et al. 1985) and over 100 SC corn hybrids 
(Smith, 1984) have 2.2 alleles/locus on average; the most common Yugoslav 
hybrids have only 1.8 alleles/locus (Geric'etal. unpublished). The number of 
detected alleles was very small probably because only 20 SC hybrids were 
analyzed. 

These as well as other data show that the corn germplasm used by breeders 
is genetically narrow. laving analyzed molecular polymorphism (allozymes) 
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in several historically important American inbred lines, Smith et al. (1985a)
concluded that the genetic basis of corn is not as narrow as might be expected
from the fact that there are, in practice, only two races in the genetic basis of the 
available commercial corn hybrids. The 70 historically important inbred lines 
contained about 50% of the alleles detected in 30 races from Bolivia. The 
authors explained the finding by a possible heterogeneity of the races. Fifty
plants of an exotic race contain as many alleles as all of 70 American inbreeds. 
Ourdata indicatethat the groups (races) are heterogeneous: the populations in 
each group differ in the number of alleles; they differ even more in their 
frequencies.

A study of tie germplasm of the most popular corn inbred lines in the 
United States, conducted in the period 1970-1980, indicated a decreased 
variability but increased genetic diversity (Smith et al. 1985b).

The importance of the incorporation of exotic germplasm into adapted
materials has also been considered (lvanovi and Rosic 1986). When crossing
Corn belt dents and populations with exotic germplasm, the heterotic effect 
was lower than the varietal heterotic effect (Cross et al. 1987).

Although the genetic basis of germplasm has not yet become a limiting
factor in corn breeding programmes, the necessity of introducing exotic 
germplasm in the process of breeding as a long-term target is proposed. The
maintenance and study of the available genetic resources is the essential 
prerequisite for their better use in corn breeding programmes.

The quantitative characters, especially the yield, adaptation to the environ­
ment, and resistance, are important agronomic features of agricultural crops.
It is supposed that the natural, and still anexploited, genetic resources contain 
an abundance of desirable genes. Detailed studies of material in, genebanks
should be undertaken in order to find these genes.


As the populations in the Yugoslav corn collection were divided 
 into 
groups mostly according to their morphological characters, it follows that the 
groups are morphologically homogeneous. Our results indicated that the 
groups were more or less heterogeneous regard ing the studied isozymes; thus
it seems that there is no relationship between loci for these morphological traits 
and loci controlling enzymes.

Isozymic data may also be used to detect the origin of material and changes
in it induced by natural and artificial selection. An analysis was conducted on
the presence of several alleles in different genetic sources (Table 28, p. 80) and
the following distinction was observed: there are usually two alleles at locus
Adhl but only one of them (Adhl-4) is dominant. However, the other allele
(Adhl-6) is found with increased frequencies for some groups and in the group
of Northern flints it is dominant overAdhl-4. In general, alleleAdhl-6 is fairly
frequent in the Yugoslav corn collection. Another distinction was observed for
Bolivian races which have a higher average frequency of Gotl-6 than Gotl-4;
in the Yugoslav and American populations, Got I-6 is at low frequency. Also, 
two alleles are mostly detected at locus Idh2, both with high frequencies. 
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However, the average frequency of Idh2-6 is very low for the Bolivian races as 
well as for the Montenegrin flints. Finally, two alleles are frequently found at 
locus Pgdl, Pgdl-3.9 allele usually being dominant. In the case of the northern 
flints, this locus is virtually monomorphic (with Pgdl-3.8); this allele is 
detected at high frequency for Yugoslav SC hybrids indicating probably an 
increased influence of the Northern flints on Yugoslav commercial gernplasm.
The other allele, Pgdl-2, is dominant only for the Montenegrin flints. 

The calculated frequencies of certain alleles indicated that there existed 
considerable differences between US Northern flints and US Southern dents 
(Doebley et at. 1986, 1987). According to these authors, 11 loci distinguish the 
populations of these two corn races in the United States. Table 28 (p. 80) shows 
that the most striking differences occurred in the following loci: Acpl, Adhl, 
Mdh2 and Pgdl. In the Yugoslav collection, the populations in group 5 have 
been defined as Northerneastern 8-row flints; according to Leng et al. (1962),
these populations correspond to US Northern flints. Our results show (Table
28, p. 80; Table 10, pp. 44-45) that the average frequencies of the characteristic 
alleles in this group correspond only in part to the frequencies of US Northern 
flints. Some populations from our group are similar to US Northern flints in the 
frequencies of alleles at particular loci, but other populations are quite differ­
ent. This is in agreement with the statement of Leng et al. (1962) that the 
American flints intercrossed with other flint and dent varieties in southeastern 
Europe, thus generating a variety of hybrid products. 

Greater similarity exists between US Southern dents and the dents in group
15 ofthe Yugoslav collection. Therefore, differences between group 5 (northeas­
tern or northern flints) and group 15 (southern dents) of the Yugoslav collec­
tion are much smaller than stated by Doebley et al. (1986, 1987) for the 
American Northern flints and Southern dents. The greater differentiation 
between the two American races is most likely due to greater isolation, which 
in turn means that the American populations are closer to the original forms 
than the Yugoslav, which had been grown in a smaller area with less isolation. 

The results of this study indicate yet another tendency. Populations main­
tained in the collection for a long time, i.e. those with small accession numbers,
have in several instances a lower populational variability and larger genetic 
distances than the recently included populations (see figures). The reduction 
in the populational variability in the course of maintenance is most probably
due to inbreeding in a small population; according to these results, the main­
tenance led to increased genetic differentiation. 

The study of genetic resources by various methods, including the use of 
isozymes as gene markers in the analysis of genetic variability and diversity, 
is focused on the discovery of new genes for desirable agronomic traits and on 
an increased use of the available germpl;,sm in corn breeding programmes. 
These analyses may reveal the value of certain sources and individual popu­
lations which may then be used as source materials in breeding superior corn 
genotypes. 
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CONCLUSIONS 

Tyus isTi-i most extensive and the most complete study of genetic characteris­
tics of populations in the Yugoslav corn collection conducted so far, using 
isozymes as gene markers. 

The collection includes over 2000 populations which have been collected in 
different parts of Yugoslavia. The populations are classified into 18 groups
(races), mostly on the basis of the morphological characters of the plant, ear 
and grain. A total of 277 populations from 18 groups have been studied so far. 

The present study showed that the collection possessed considerable 
genetic variability and that the populations in it were more or less diverse. 

According to the isozymic data, each group in the collection is genetically
heterogeneous. Larger differences were found among populations within 
groups than among the groups. The variability was larger within the popula­
tions than among them. 

Considering the extent of genetic variability detected, the collection should 
become an important genetic source for the improvement of the sum of genetic
variability in the materials used in corn breeding. 
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Table 1.List of analyzed populaUons (Accession number) 

6roupl: Group 4: Grovp 7: Group 1: Group I: 
 Group 12:
 
Montenegrin Macedonian Medlterranean Romanian Large eared White semi-dents
 
flints flints flints flints
flints 'Moravac'
 
1. C34 1. C103 I. C167 1. C676 
 1. P138 1. C58
 
2. C1184 
 2. C15 2. C189 2. C690 2. C141 
 2. C90

3. C1194 3. C59; 3. C191 3. C692 3. C715 3. C198

4. C1229 4. C593 4. C510 4. C700 4. C832 4. C385 
5. C1239 5. 5.
C594 C848 5. C1528 5. C838 5. C435
 
6. C1259 
 6. C597 6. C851 6. C1530 6. C918 6. C539

7. C1263 7. C600 7. C901 
 7. C1549 7. C922 7. C654
 
B. C1265 8. C666 
 8. C920 8. C1552 8. C984 8. C669

9. C1266 
 9. C892 9. £926 9. C1592 9. C1544 9. C724
 
10. C1268 10. C893 
 10. C934 
 10. C1577 Ha. C799
 
11. C1286 11. C895 
 11. C1218 
 11. C1717 II. C802

12. C1287 12. C1802 12. C1223 
 12. Cl129 12. C804
 
13. C1291 13. C1816 
 13. C1308 
 13. C1744 13. C870
 
14. C1302 14. C1821 14. C1309 
 14. C1833 14. C882
 
15. C1304 15. C1823 
 15. C1337 
 15. C887
 

Group 2: Group 5: Group 8: Group 13: 
 Group 14: Group 15:

Bosnian early Northeastern US Small-grain 
 US corn Derived Southern US
 
dents 
 .8-rom types flints belt-type dents dents -e_ dents

I. C162 I. C62 1. C159 1. C196 I. C225 
 I. C222
 
2. C444 2. C64 
 2. C161 2. C216 2. 
C231 2. C232
 
3. C462 3. C72 3. C163 
 3. C233 3. C289 
 3. C245
 
4. C480 4. C83 4. C166 4. C236 4. C296 4. C252

5, C488 
 5. CII8 5. C558 5. C243 5. C309 5. C262

6. C490 6. C125 6. C900 
 6. C258 6. C320 
 6. C266
 
7. C?1 7. C132 7. C935 7. C273 
 7. C321 7. C914
 
8. C847 
 8. C170 E. C1475 8. £278 C325
8. 8. C1480
 
9. C858 9. C177 
 9. C1497 9. C284 
 9. C336 9. C1488

10. C877 
 10. C184 10. C1822 10. C384 
 10. C337 10. C1492
 
1I. C1365 Ii, £527 
 II. C426 11. C343 
 II. C1509
 
12. C1373 12. C1545 
 12. C482 12. C347 
 12. C1516

13. C1375 13. C1550 
 13. C559 13. C348 
 13. C1565
 
14. C137? 14. C1559 
 14. C566 
 14. C359 14. C15G8
 
15. C1380 15. C1751 
 i5. C577 15. C362
 

16. C638 
 16. C365
 
Group 3: Group 6: Group 9: 
 17. C645 17. CTIl
 
Semi-flints Derived 
 8-row soft 16. C694
 
from Kosmet flints 
 dents 19. C761
 
1. C33 1. C182 1. C69 20. C1444
 
2. C48 2. C391 
 2. C582 21. C1467
 
3. C389 3. C492 3. C602 
 22. C1478
 
4. C394 4. C494 4. C737 23. C1505
 
5. C401 5. C528 C?62
5. 24. £1517
 
6. C419 6. C532 6, 
C796 25. C1561
 
7. £570 
 7. C897 7. C1481
 
8. C576 8. C899 
 8. C1489
 
9. C1789 9. C1330 9. C1496
 
10. C1791 10. C1471 
 10. C1506
 
I. C1794 11. C1472 
 I. C1507
 
12. C1796 12. C1520 12. C1524
 
13. C1803 13. £1521 
 13. C1537
 
14. CII 14. C1523 14. C1583
 
15. C1815 
 15. C1804
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Table 3.Alleles detected Inexamined populations 

Group 17: Group 18: Loci Allele - designated TotalGoup 16: 

Serbian dents ____________________________ Hard dents Soft flints I, Acp 1 1,2,3,4,6 5 

2. Adh 1 2,4,6 	 3
1. C210 1. C22 1. C74 

2. C4 3, Cat 3 ?,9,12,N 4
 

. -3. C124 4. Enp 1 4,6,7,8,18 5
 
2. C28C228 2. 


4. C17 4. 
C3i 4. C127 5. Est8 4,4.5,5,6,J 5
5. C327 5. C76 5. 
C139 6. Glu I 1,2,3,6,7,8,18,NJ 86. C21 6. 
C1 5. C211 1. Got1 1,4,5.8,6,6 5

6. C672 7. C133 
 7. C235 8. Got2 2,4,18,t
7 C627 C337 C25 9. Got3 4,N 	

4 
2 

8. C688 8. C214 8. C326 1 	 t 3 4,14 2
 
9. C683 9. C244 9. C338 11.ldh2 4,6,N 3
 
Ia. C721 10. C282 10. C356 12 M 0,6, 3
38I .
3 9II 	 11287IItdh I 8 , 1 ,6,9, 1 8 .5,r4 6
11. C827 it. C369 11. C360 1 

.. Mdh 2 3,3,5,4,4,5,5,5.6,6,N 7
127.£82 12. £388 12. £38, 14 Mdh 3 16,16.3,16.9,18,11 5
 
13. C864 13. C382 13. C393 14 Mdh 3 8,12 	 2 
14. C665 14. C432 14. C398 15. 4" 8,11.£3 . £44 16.Mdh, 5 12,15 	 2
15. C433 15. C454 I P M 91 

16. C569 16. C533
 
17. C616 	 18.Pom 2 2,3,4,q 417, C575 I
 
18. C632 16. C612 1 ga 1 1 2,3.8,7,N 5 

9.£51. £68 28.P 2 2.8,5,6,18 4
19. C659 19. C620 PQd24
 

28. C829 28. C647
 

Table 2.Enzymes studled, their locl and location on corn chromosomes
 
(from Stuber and Goodman, 1983)
 

LoCus Cn z y ae 	 Chrokosnme 
location 

Acp I Acid phosphatase I (ACPI) 9 
Adh 1 Alcohol dehydrogenase I IL 
Cat 3 Catalase 3 (CA3) 
Enp I Enoopeptidise I (ENPII 6L 
Est 8 Esterase 8 (ESTS) 36 
GIU I Beta-glucosidase I (GLUI) 101 
Got I Glutamateoxaloacetate transaminase I (6011) 3L 
Got 2 ' 2 (60T2) 5L 
Got 3 ' 3 (6OT3) 5S 
Idh1 Isocitrate denydrogenase I (IH1) 8 
Idh2 * 2 (IDH2) 6L 
Mdh I Malate dehydrogenase I (MOHI) 8 
Mdh 2 * 2 (MOH2) 61 
Mdh 3 ' 3 (MDH3) 3L 
Mdh 4 * 4 (MDH4) IL 
Mdh 5 * 5 (MDH5) 5S 
Pgd I Phosphogluconate dehydrogenase I (PGDII 61
 
Pgd 2 * 2 (PG02) 3L 
Pg. : Phosehoglucomutase I (P6MI) IL 
Pg. 2 . 2 (PG2) 5S 
Phi I Phosphohexose isoaerase I (PHIl) IL 
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Table 4.Number of alleles per locus detected Inpopulations of the collection 
...........................................-----------------------------------------------------------------------------

Group i:MONTENEGRIN FLINTS
 
-----------------------------.....
I--------------------------------------------------------------------------­.....---------


AcplAdhl Cat3 Enpl EstS Glul Gott 6ot2 6ot3 IdhIdh2 MdhlMdh2 Mdh3 Mdh4 Mdh5 PgmlPgm2 Pgdl Pgd2 Phil Total
 
.......................................-----------------------------------------------------------------------------------­
1. C34 3 I 3 I I 3 1 I I I 1 2 3 I I I 1 1 2 I 1 31
 
2.CII 84 3 2 I 2 4 I I I 
 I 2 3 I I I 1 2 I I 32 
3.CI194 3 2 3 2 I I 1 I3 I 2 2 1 I 1 1 2 2 1 1 33 
4.C1229 3 2 3 2 I 4 I 3 1 I 2 I 2 1 1 1 1 1 2 1 I 35 
5.C1239 3 2 3 I 1 3 I I 1 1 2 2 2 1 I 1 1 I 2 I 1 32 
6,E1259 3 2 3 2 3 5 2 2 1 1 2 3 2 2 1 1 1 2 2 2 1 43
 
7.C!263 1 I 2 2 ,1 4 1 I I 1 2 3 2 2 2 1 1 I 2 2 1 36 
8.C1265 2 2 3 2 2 5 1 2 1 1 2 2 2 1 1 I I 2 1 I 36 
9.C1266 " 
 2 3 2 2 4 1 I 1 1 2 2 2 2 1 1 I 1 2 I 1 35 
10,C1268 2 2 3 2 2 4 I 1 1 1 2 2 2 I 2 1 I 1 2 1 I 35 
II.C128L 3 I I 3 4 I 1 1 2 I 1 2 1 I 1 1 2 2 1 I 33 
12.CI287 4 2 2 2 2 1 I 1 2 I I 3 I I 2 I 2 I I I 33 
13.C129 4 2 3 2 3 4 I I I 1 2 2 3 I I 2 1 2 2 2 2 42 
14.CIJ@2 3 2 3 2 2 4 1 I 1 1 2 2 3 2 1 2 I 1 2 2 I 39 
15.C1304 2 3 2 2 I
I 2 4 1 1 2 2 2 2 1 2 1 2 2 2 1 38 

Group 2:FOSNIAN EARLY DENTS
 

AcpI Adhl Cat3 EnplEst8 GlulGott Got2 -.t3IdhlIdh2 Mdhl Mdh2 Mdh3 Idh4 Mdh5 PgaIPgm2 Pgdl Pgd2 Phil Total 

16.C,62 3 1 1 I ' I 3 1 1 1 2 2 1 I I 1 1 2 I I I 29
 
17. C444 3 2 3 2 2 3 2 1 1 2 2 2 1 I I 2 12 2 1 3? 
18. C462 3 2 3 2 2 3 1 1 1 2 3 3 2 1 I I 2 2 2 2 48
 
19. C480 2 I 1 2 2 1 1 1 2 I 2 1 I I I 2 2 I 2 29 
20. C48r 1 2 2 2 4 1 I 2 1 1 I
I I 2 3 2 1 I 2 2 35 
21.C490 I 2 I I 2 3 1 1 1 1 2 I 2 1 I 1 I I 1 I I 27 
22. C7?1 I 2 2 2 2 3 1 1 1 1 2 I 2 2 2 1 1 2 I I 32
 
23. C64, 2 2 2 2 2 3 1 1 1 1 2 2 1 I I I 2 I 2 3 I 34 
24.C85 2 2 2 I 2 2 2 I 1 2 I I 
 I 1 1 22 2 2 I 33
 
25. C87? 
 2 2 2 2 4 4 1 2 1 1 2 3 22 I I I 2 1 I 38
 
26.C1365 4 2 2 2 3 5 1 2 1 1 2 2 3 3 1 2 
 I 2 2 1 2 44 
27.C373 3 2 3 2 3 7 1 2 1 1 2 2 3 2 1 2 I 2 2 I 2 45 
28.C1375 4 2 3 2 2 5 I 2 1 1 2 3 3 1 1 2 I 2 2 1 2 43 
29.CI377 3 2 3 I 2 6 1 2 1 1 2 2 3 1 1 2 I 2 2 I I 48
 
30.C1380 3 2 3 2 2 6 1 2 1 2 2 3 3 2 1 2 2 3 2 2 2 48
 

.......................................------------------------------------------------------------------------------------


Group 3: SEMI-FLINTS FROM KOSMET
 
--.----------.... 
 ...... ..... ...... .....------------------------

AcpI AdhI Cat3 EnplEst8 GlulGott Got2 Got3 IdhlIdh2 MdhIMdh2 Mdh3 Mdh4 Mdh5 Pgml Pg.2 PgdI Pgd2 Phil 
Total
 
.......................................-----------------------------------------------------------------------------------­

31. C33 3 2 3 2 2 4 1 1 I I 2 2 2 1 2 1 1 3 2 2 I 39
 
32. C48 1 2 3 2 2 3 2 2 1 2 I 
 I 2 I 2 2 I 2 35
 
33. C389 2 2 
 4 1 2 4 2 I 1 2 1 2 1 I 1 1 2 1 I 1 34 
34.C394 3 
 2 4 I 3 3 2 1 1 2 2 2 1 2 I 2 1 1 I 37 
35. C401 I 2 2 2 22 1 2 I 1 2 2 1 1 1 2
2 2 2 1 1 33
 
36. C419 2 2 2 I 2 3 1 2 3 I I 22 1 2 2 I 1 1 2 35 
37. C570 ? 2 3 2 2 
 3 2 1 1 2 I I I 1 1 1 2 2 I 1 33 
38. C576 3 2 2 2 2 3 
 2 1 1 2 1 I I I 2 2 2 I 1 2 35 
39.CI789 3 2 4 2 2 5 1 I 1 I 2 3 I 2 3 I2 I 2 2 1 42 
40.CI791 4 2 4 2 2 4 I I I 1 2 2 3 2 I 2 2 2 2 I 2 43 
41.CI794 3 2 3 2 5 5 I 2 I I 2 2 3 1 I 2 1 3 2 1 2 45
 
42.CI796 3 2 3 3 2 1 2 1 2
4 1 2 3 2 I 2 2 3 2 2 I 44 
43.C1803 2 3 4 1 1 22 1 5 I 1 3 2 1 2 2 I 2 2 I 2 41 
44.C811 3 2 3 2 2 5 1 2 1 I 2 2 3 2 I 1 2 2 2 I 2 42 
45.C1815 3 2 3 2 2 4 2 2 1 1 2 3 3 2 1 2 2 2 2 1 2 44 

........................................----------------------------------------------------------------------------------­

mailto:14.CIJ@2


-------------------------------------------------------------------------------------------------------
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Table 4.contInued 

Group 4:MACEDONIAN FLINTS
 

AcpI Adhl Cat3 EnpiEst8 Glut Gott Got2 Got3 IdhtIdh2 Mdhl Mdh2 Mdn3 Ndh4 Mdh5 Pgal Pqa2 Pgdl Pgd2 Phil Total
 
.........................................----------------------------------------------------------------------------------­

46. C163 
 3 2 2 2 2 2 2 1 2 1 2 1 2 1 I 1 2 I 1 36
 
47.CIS 3 2 2 2 2 2 1 I I 1 2 2 2 1 1 1 1 2 1 2 33 
48.C592 2 2 3 2 2 2 1 1 1 2 2 I 
 1 1 1 1 2 2 1 1 32
 
49.C593 2 2 
 2 2 2 4 2 1 2 4 2 1 1 1 I 1 2 1 I 36
 
5S. C594 2 2 3 1 
 2 4 1 1 1 1 2 2 1 1 1 1 1 2 1 1 32
 
51.C597 3 2 2 2 2 4 1 2 2 2 ! I I I I I I 1 
 33
 
52. C600 1 2 2 I 2 2 1 1 1 1 
 1 2 2 1 1 I I 1 2 1 2 29
 
53. C666 2 2 2 2 2 3 1 2 2 3 2 1 1 2 I 1 2 1 2 36
 
54.C892 2 2 3 2 
 2 3 1 1 1 1 1 2 2 1 1 1 I I 2 1 1 32
 
55. C893 2 2 3 2 2 2 2 2 1 1 I 2 1 1 2 2 1 1 2 1 1 34 
56. C895 1 2 3 2 2 2 2 1 2 2 I 
 1 2 1 1 1 2 1 2 33
 
57.C1802 3 2 3 2 2 4 I 1 1 1 2 3 2 1 2 1 1 1 2 1 1 3? 
58.C1816 3 2 3 2 2 6 2 2 1 1 2 2 3 2 1 1 2 2 2 1 2 44 
59.CI82I 3 2 3 2 2 4 1 2 1 1 2 3 3 1 2 1 2 2 2 2 2 43 
60.C1823 2 2 3 2 2 5 1 2 1 1 2 3 3 I 2 2 2 1 2 1 1 42 

Group 5: NORTHEAST US 8-ROW TYPES
 

AcpIAdhI Cat3 Enpl Est8lGul GotIGot2 6ot3 IdhIIdh2 MdhIMdh2 dh3 Mdh4 Mdh5 PgoIPqm2 PgdIPgd2 Phil Total
 

61. C62 2 1 3 3 2 1 1 1 1 2 I 3 2 1 I I 2 2 1 2 34 
62. C64 I 2 2 2 2 1 1 1 1 2 I 2 1 I I I I 2 I 1 28 
63. C72 2 2 2 1 2
2 2 3 I 1 1 7 3 2 1 1 2 I 2 35
 
64. C83 1 2 1 1 2 2 I 2 1 1 1 1 2 1 1 I I 1 1 1 I 26
 
65. C118 3 2 1 2 2 3 2 1 1 1 2 2 
 3 1 1 2 I I I I 2 35
 
66.C125 I 1 1 2 2 4 
 1 2 1 1 2 2 3 1 1 1 2 1 2 1 I 33
 
67.C132 2 
 2 2 1 2 3 2 I 1 I 2 2 2 1 I 1 1 2 2 2 1 34
 
68. C17 3 2 3 2 2 4 1 1 1 1 2 I I 1 1 2 2 I 2 1 I 35 
69.C177 3 2 1 1 3 4 1 2 1 
 1 1 3 3 1 I 1 1 I 2 1 1 35
 
70.Cl84 
 4 2 I 2 2 2 2 2 1 1 2 1 1 2 1 1 1 1 2 1 1 33
 
71.C527 1 
 2 3 2 4 2 I I I 1 2 2 2 1 1 1 1 2 2 2 1 35
 
72.1545 3 2 3 2 3 4 1 I 1 1 2 2 3 1 1 
 1 2 2 2 I 2 40
 
73.C1550 4 2 2 2 2 3 I 2 1 
 1 2 2 3 1 1 2 1 3 2 1 2 40
 
74.CI559 3 2 3 2 1 2 1 2 2 3 1 1 I 2 1 2
2 4 1 2 2 40
 
?5.C1751 3 2 3 2 3 5 2 2 1 1 2 2 2 1 I 1 1 2 
 2 2 2 42
 

Group 6:DERIV:D FLINTS
 

hcp1 Adhl Cat3 Enpl Est8 GlulGotIBot2 Got3 IdhlIdh2 MdhlMdh2 Mdh3 Mdh4 Mdh5 Pgml Pgm2 Pgd1 Pqd2 Phil Total
 

76.C182 3 2 4 2 2 3 1 2 1 1 2 2 2 
 I 1.1 1 1 2 2 I 37 
77.C391 2 2 2 2 2 4 1 1 
 1 1 2 1 3 1 1 1 I 2 1 I 33
 
78. C492 2 
 2 3 2 2 4 1 2 1 1 2 1 2 I 1 1 I 2 2 1 2 36
 
79.C494 2 2 3 I 2 4 1 I 1 2 2 1 I I 1 1 
 1 3 3 1 35
 
80. C528 2 2 3 2 2 5 1 2 1 I 2 3 
 3 2 1 I 2 2 1 1 46
 
BI. C532 3 2 3 2 2 3 1 2 1 1 2 I 2 
 I 1 2 1 1 1 I I 34
 
82. C89? 4 2 3 2 2 3 1 2 1 1 2 2 1 1 1 I 2 2 1 1 36
 
83. C899 
 2 2 3 2 2 2 2 I I I 2 2 2 1 1 2 2 2 1 1 35
 
84.C1330 2 2 3 2 2 3 1 1 I 1 2 3 3 
 1 2 2 1 1 2 2 2 39
 
85.CI471 3 2 3 2 2 
 5 2 1 I 2 2 3 2 1 I 1 2 2 1 2 41 
86.C1472 2 2 3 2 2 3 I 2 I 1 2 2 4 2 I 2 2 2 2 1 2 41
 
87.C1520 3 2 3 2 2 3 1 2 1 1 2 2 3 1 
 I 2 1 1 1 I I 36
 
88.C521 3 2 3 2 4 2 1 1 1 
 1 2 2 2 I1 1 I 1 2 I I 36
 
89.C1523 3 2 3 2 2 4 2 2 1 I 1 3 3 2 I 2 2 I 2 2 I 42
 
........................................----------------------------------------------------------------------------------­
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Table 4.continued 
...........................................................................................................................
 

Group 7:MEDITERRANEAN FLINTS
 
...........................................................................................................................
 

AcpIAdhl Cat3 EnpiEst8 GlulGotIGot2 Got3 IdhIIdh2 Mdhl Mdh2 Mdh3 Mdh4 Mdh5PgalP9a2 Pqdl Pgd2 Phil Total 
...........................................................................................................................
 

90. C167 2 1 2 1 2 1 1 II I I I I I I 1 1 1 1I 24 
91.C189 2 2 2 2 2 3 1 2 1 1 2 3 3 2 I 2 1 3 2 2 2 41 
92. C191 2 2 3 3 2 2 I 1 1 1 2 2 2 I 1 2 1 2 2 2 2 37 
93. C510 2 2 I 2 2 3 1 2 I I 2 1 2 2 I 1 I 2 2 I I 33 
94. C848 3 2 2 2 2 2 1 I 1 3 2 1 1 2 1 1 2 I I 36 
95. C851 2 2 2 2 2 3 I 2 I 1 2 I I I I I 1 3 2 2 I 33 
96. C90L 2 2 3 2 2 3 I 1 I 1 2 2 I 1 I 2 I I 2 I I 32 
97. C920 3 2 I I 2 2 1 I 1 1 2 3 2 1 I 2 I 2 2 I I 32 

98. C926 1 2 3 1 2 3 I 2 I I 2 2 2 2 2 1 I 2 1 1 33 
99. C934 2 1 2 2 3 3 1 I 1 I 2 2 1 I I I 2 2 1 2 32 
100.C1218 2 2 2 2 2 3 I 2 I 1 2 1 2 1 1 2 I 2 2 2 1 34 
181.C1223 2 2 3 2 2 3 I 2 2 2 I I I I 2 2 I I 33 
i02.C1308 2 2 2 2 2 3 I 2 I 1 2 2 2 2 2 1 1 2 I I 35 
103.0309 2 I 2 3 2 4 2 2 1 I 2 3 3 I 1 2 2 2 2 2 I 40 
104.C337 3 1 3 2 2 5 1 1 I 1 2 3 3 2 1 1 1 2 2 2 2 40 
...........................................................................................................................
 

Group 8:SMALL-GRAIN FLINTS
 
...........................................................................................................................
 

Acpl AdhICat3 Enp:Est8 Slul GotIGot2 Got] IdhlIo2 MdhI Mdh2 Mdh3 Mdh4 Mdh5 PqmIPgm2 Pgdl Pgd2 Phi!Total
 
...........................................................................................................................
 

105.C15 2 2 3 2 2 I 1 I I I 2 2 I I I 1 1 I 2 1 1 3
 
106.C161 2 2 2 2 2 1 1 1 1 2 I I I I 1 2 2 1 2 30 
10?.C163 1 2 1 2 3 2 1 I I 1 2 2 1 I 1 I 1 2 1 1 29 
'08. C166 2 1 3 3 2 2 1 2 I 1 2 I 1 1 1 I 1 1 2 1 I 31 
09. C558 2 2 3 2 7 2 I 1 i 2 2 2 I 1 2 1 1 2 1 1 34 
II1.C900 3 2 3 2 2 4 2 II I I 2 2 2 1 2 I 2 2 I I 38 
111.C935 2 2 2 3 2 3 1 I 1 1 1 2 I I 1 2 2 1 2 1 I 33 
112.C1475 5 2 2 2 2 4 I I 1 I 2 2 3 2 1 1 2 2 2 1 1 48 
113.C0497 2 1 3 2 2 3 I 2 1 I 2 2 3 2 1 I I 2 2 1 1 36 
114.C1822 4 2 3 I 2 6 I 2 I I 2 2 3 2 I I I 2 2 I I 42 

Group 9:8-ROW SOFT DENTS
 
...........................................................................................................................
 

AcpIAdhl Cat3 EnpIEst8 Glul Gotl Got2 Got3 IdhIIdh2Mdhl Mdh2 Mdh3 Mdh4 Ndh5 Pgal Pgm2 Pgdl Pgd2 Pn:I Total
 

115. C69 3 2 2 3 2 2 1 1 2 1 3 1 I 1 1 2 2 I 3 36
 
116. C582 4 2 3 2 3 3 1 I 1 I 1 2 2 2 I 2 I I 2 1 1 36 
1i7. C602 2 2 2 2 1 5 2 I 1 1 2 2 2 I I 1 1 2 2 1 2 36 
1iB. C737 3 1 2 I 1 4 1 I I I I 1 2 I I I 2 1 2 1 2 31 
119. C?62 3 2 2 1 2 3 1 I 1 1 2 2 3 I 1 1 1 2 2 1 3 36 
12 , C796 1 1 2 2 1 2 1 1 1 I 2 I 3I I 1 1 2 2 2 2 31 
121.C1481 3 2 3 2 2 2 ! I I 1 2 2 2 1 I I 1 2 1 I 2 33 
122.C0489 2 2 3 2 1 4 1 1 I 1 2 2 2 I I 1 2 1 2 1 2 34 
123.C1496 4 2 1 1 2 5 2 I 1 I 2 2 2 I I 2 2 2 2 2 1 39 
124.C1506 3 2 2 2 2 4 I 2 I I 2 2 3 2 I I I 2 2 I 2 39 
125.C0507 2 2 3 2 4 3 1 I 1 I 2 2 3 2 1 2 I I 2 2 2 37 
126.CI524 3 2 2 2 3 5 2 2 1 1 2 2 2 2 I 2 1 2 2 I I 40 
127.01537 3 2 2 2 2 6 2 2 I 1 2 2 2 2 I 2 2 2 2 2 3 45 
128.CI583 4 2 2 2 2 3 2 2 I I 2 2 2 1 I I 1 2 2 2 3 48 
129.C1804 3 2 2 2 2 5 I 2 1 1 2 2 2 1 1 2 2 2 2 2 3 42 



-------------------------------------------------------------------------------------------------------
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Table 4.continued.........-----...........................................----------------------------------------------------------..
 
Group 1I:ROMANIAN FLINTS
 
.........................................----------------------------------------------------------------------------------


Acp1 Adhl Cat3 Enpl Est8 Glul Gott Got2 Got3 1dhlIdh2 4dhl Mdh2 edh) Mdh4 Mdf5 Pg.lFg2 PgdlPgd2 Phil Total
 
.........................................---------------------------------------------------------------------------------­
130.C676 3 2 2 2 2 3 1 1 1 1 2 2 1 2 1 I 1 2 2 1 1 
 34
 
131.C69 2 2 2 2 4 2 2 1 I 
 2 2 2 I 1 1 I 2 2 1 36 
132.C692 3 2 2 2 2 2 2 I I 1 2 I 
 2 1 2 1 2 1 I1 33
 
133.C72 3 2 
 3 2 2 2 1 2 1 1 2 2 2 1 1 1 1 1 2 2 2 36
 
134.C1528 3 2 3 2 
 2 6 1 2 1 1 2 2 3 2 1 1 1 2 2 1 1 41 
135.C1530 4 2 3 2 2 4 1 2 1 1 2 3 3 2 1 2 1 2 2 1 2 43 
136.C1549 3 2 3 2 3 4 2 2 1 1 2 2 3 1 2 2 2 2 2 43
 
137.C1552 3 2 3 2 2 6 2 2 1 1 2 2 3 2 I 2 2 
 2 2 2 45
 
138.Eclj2 3 2 3 2 2 5 1 2 1 1 2 3 3 2 I 1 1 2 2 2 1 42
 

Group II:LARGE EARED FLINTS
 

Acp! Adhl Cat3 EnpI Est8 Glut Got!Got2 Got3 ldhlIda2 Mdh! Mdh2 Mdh3 Md4 Mdh5 PgaIPga2 Pgal Pgd2 PhilI
Total
 

13. C13G 4 2 3 2 4 
 3 2 1 1 1 2 1 1 i 2 2 2 1 3H 
140. C141 2 I 3 2 4 1 1 I 1 I I 1 3 I 3 I 1 1 34 
141.c7IS 3 3 2 2 2 4 1 2 
 1 2 2 1 2 I 2 I 1 2 36 
14. C832 
 2 2 I 3 I 2 1 I 1 1 2 I 2 1 1 1 I 2 2 I I 30
 
143.C836 4 2 3 2 2 2 I I I 1 2 I 2 1 1 I I 2 2 2 1 35
 
144. CIG 2 2 3 2 3 3 2 
 2 3 3 1 1 2 2 2 2 I 2 42
 
145. C922 4 2 2 2 3 3 1 2 I 1 2 2 2 1 1 2 1 2 2 2 2 40 
146.C984 2 2 2 1 1 1 1 2 I 1 2 2 1 1 2 21 2 1 I 30
 
147.C1544 2 2 2 2 1 4 1 
 3 1 1 2 2 2 1 1 2 2 1 2 2 1 37
 
148.CI577 4 2 3 2 3 3 1 2 I 2 2 2 
 2 1 I 2 I 2 2 1 2 41
 
149.CI717 4 2 3 2 4 4 1 1 I 1 2 2 2 
 1 1 2 1 2 I 1 I 38
 
150.C1729 4 2 3 2 3 4 1 2 1 I 2 2 2 2 1 2 2 2 2 1 
 2 42
 
151.C1744 4 2 3 2 4 4 
 I 1 I 1 2 2 3 2 I 2 3 2 2 2 43 
152.C1833 3 2 3 2 3 3 2 1 1 I 2 2 3 2 2 2 2 I 2 42
 
-- I-----------------------------------------------------------------------------------------------------

Group 12:WHITE SEMI-DENTS 'MORAVAC'
 
.........................................----------------------------------------------------------------------------------


Acpl Adnl Cat3 Enpl Est8 Glul GottGot2 Got3 ldhlIdh2 MdhIMdh2 dh3 fdh4 Mdh Pgal Pq2 Pgdl Pga2 PhilTotal
 

153.CS 3 2 2 
 1 2 6 1 2 1 1 2 2 2 1 I 1 2 2 1 1 37
 
154.C90 3 2 3 2 3 I I 1 1 
 2 I 1 I 2 I I 2 I 2 34
 
155.C1G 2 1 1 2 1 2 1 1 2 2 2 1 
 1 1 1 2 1 1 2 31
 
156.C385 2 
 2 I 2 4 1 I 1 2 2 2 2 I I 1 2 I I 33 
157.C435 1 2 2 I 2 3 
 1 1 I 1 2 2 3 2 I I 2 2 1 2 34
 
158.C539 2 2 2 1 2 5 I 1 I 2 
 1 2 1 1 1 2 2 1 1 33
 
159. C654 2 1 3 1 2 3 1 2 1 1 2 1 2 1 I 1 1 1 1 1 2 31
 
160. C669 2 2 1 1 2 3 2 2 1 1 2 I 2 2 1 1 2 2 
 2 1 2 35
 
161.1724 4 2 2 1 2 3 1 1 I 1 2 2 2 1 1 1 2 1 1 2 1 33
 
162.C799 3 2 3 1 2 3 1 2 1 1 2 2 2 I 1 2 2 2 2 36 
163.C802 2 1 3 1 2 2 1 2 1 I 2 1 2 1 I 2 2
2 2 1 2 35
 
164.C804 2 1 1 1 3 4 
 I I 1 1 2 2 3 2 1 1 I 2 2 1 1 34
 
165.C871 2 2 1 1 2 I 1 1 I 
 1 2 1 3 1 1 I 1 2 1 1 2 29
 
166.C882 2 1 1 1 2 4 I 2 1 1 2 2 2 
 1 1 2 2 2 I 2 34
 
167.C887 3 2 2 1 2 3 1 2 1 2 1 1 2 1 1 1 I 2 2 1 33 



--------------------------------------------------------------------------------------------------------------------------
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Table 4.continued ........--------..........................................-----------------------------------------------------------...
 
Group 13:US CORN BELT-TYPE DENTS
 
.......................................------------------------------------------------------------------------------------


AcpIAdhl Cat3 Enpl EstB SlulGotI 8ot2 Got3 IdhIIdh2 Mdhl 1dh2 dh3Adh4 Mdh5 Pgal Pqm2 Pgdl Pgd2 PhilTotal
 

168. C196 2 2 3 1 2 2 1 1 1 2 3 3 1 1 1 1 1 2 1 2 34 
169.C216 2 2 2 I 3 3 1 1 1 1 2 2 1 1 1 2 2 2 1 I 34 
171. C233 3 2 2 I 2 2 1 1 1 1 1 2 2 1 1 2 1 2 1 I 32 
171.C236 2 2 2 2 2 6 2 2 2 2 1 1 21 2 2 2 1 40
 
172. C243 3 2 2 1 2 4 1 2 1 1 2 2 2 3 1 1 1 1 2 1 2 37 
173. C258 2 2 I 1 2 1 1 I I 2 1 3 2 I 1 2 2 1 I I 30 
174.C273 2 2 2 1 2 4 1 2 1 1 2 2 2 1 I 1 I 2 1 1 33 
175.C278 1 2 2 2 2 3 1 1 1 1 2 2 2 2 I I 32
 
176.C284 1 2 1 1 2 3 1 1 2 2 2 1 1 II 1 1 1 2 29 
177.C384 3 
 1 2 I 2 2 1 1 1 1 2 2 7 2 72 1 " 1 32 
178.C426 3 2 2 1 2 
 4 1 2 1 1 2 3 3 2 1 2 2 2 I 2 40 
179.C482 3 2 3 2 2 3 I 2 I 
 2 3 2 1 I I 2 2 2 I 38 
180.C559 I 1 3 2 2 3 1 I 1 2 2 2 1 1 1 3 2 1 1 33 
181.C566 2 2 2 1 2 4 2 1 1 2 2 3 1 I 2 2 3 2 I 2 35
 
182. C577 2 2 4 
 1 2 4 1 1 1 1 2 2 1 2 1 1 1 2 I 1 1 34 
l83. C638 2 2 3 1 2 3 I 3 1 2 I 2 I I 2 2 2 21 3 38 
184.C645 2 2 2 2 2 4 2 2 1 1 2 2 I I I 1 1 1 1 2 35
 
185.C694 2 2 2 2 3 3 1 I 1 1 2 2 I 2 I 1 3 1 I I 34 
185. C761 3 2 1 1 1 3 1 2 1 1 2 2 3 1 1 1 2 I 2 1 2 34 
186.C1444 4 2 3 2 2 4 2 2 1 I 2 2 2 1 I 1 I I 2 2 2 40 
187.CI467 4 2 3 2 3 3 2 I 1 1 2 2 3 2 I 1 1 3 2 1 1 41 
188.C1478 3 1 1 2 3 3 I 2 1 1 2 2 2 2 I 2 I 2 2 I 2 37 
189.CI65 4 2 1 1 2 3 1 1 1 1 2 1 2 1 1 1 2 2 2 1 2 34 
19.CI517 4 2 2 3 2 3 2 2 1 1 2 2 2 I 1 2 2 2 2 2 2 42 
191.C1561 3 1 3 2 4 3 1 2 2 1 2 1 2 2 1 I 2 2 2 2 2 41
 
.......................................------------------------------------------------------------------------------------


Group 14:DERIVED DENTS
 
----------------------------------....------------------------------------------------------------------------------------


Acp{ Adhl Cat3 Enpl Est8 Glul Gotl ot2 Got3 lohlIdn2 MdhIMdh2 Mdh3 Mdh4 Mdh5 Pgml Pgm2Pgdl Pqd2 PhilTotal 

192.C225 I I 1 I 2 3 1 2 1 1 2 1 1 I 1 2 2 1 I 29 
193.C231 3 2 2 I 
 2 2 1 2 1 2 1 3 1 1 I I 1 2 1 I 32 
194.C289 3 2 I 1 2 3 1 
 I 1 1 2 2 3 1 1 1 2 1 I 2 33 
195.C296 4 2 2 1 3 3 2 1 2 2 3 3 2 1 3 2 2 2 43
 
196.C399 2 2 1 2 3 2 1 2 1 1 2 2 3 1 2 2 2 2 I 36 
197.C320 3 1 1 2 2 3 2 1 1 22 2 3 1 I 1 1 2 2 I 1 34
 
198.C321 4 2 3 2 2 3 1 1 1 1 2 1 2 1 2 1 2 2 2 1 I 37
 
199.C325 2 2 2 2 
 2 4 I 1 1 1 2 2 2 2 I 1 3 1 2 I 36 
21. C336 3 2 3 1 2 4 1 2 1 1 2 2 3 2 1 2 3 2 1 1 48
 
201.C337 2 2 2 2 2 3 1 I I 2 2 2 1 1 2 2 1 2 34
 
202. C343 3 2 3 I 2 3 I I 1 1 2 2 2 2 1 2 1 3 1 1 2 37 
263. C347 3 2 2 42 2 2 3 1 2 I 2 2 1 2 38
 
264. C348 2 2 
 I 1 3 5 I 1 2 3 3 2 2 I 2 2 1 2 39 
25. C359 3 2 
 I 1 2 I 1 2 I I 2 2 3 1 I 2 2 1 2 33
 
216. C362 2 1 1 I 2 2 1 1 1 1 2 2 2 1 2 I 2 2 1 2 31 
267. C365 2 2 1 I 2 3 I 1 
 2 2 3 1 2 1 2 1 2 33
 
218. C717 2 2 3 2 2 4 1 2 1 1 2 I 3 1 1 1 1 1 2 2 1 36
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Table 4. continued 
...........................................................................................................................
 

Group 15:SOUTHERN US TYPE DENTS
 
...........................................................................................................................
 

AcplAdhMCat3 Enpl Est8 Glul Gotl Got2 Sot] IdhI Idh2 Mdhl Mdh2 Mdh3 Mdh4 Hdh5 Pqal Pgm2 Pqdl Pqd2 Phil Total 

219. 1222 3 2 3 2 3 2 I I 1 1 2 2 3 2 I 1 1 1 2 1 1 36 
210. 0232 3 2 1 2 4 4 1 I I I 1 2 1 1 1 2 2 I 2 2 36 
211.C245 4 I 1 2 2 3 1 2 1 1 2 2 2 I 1 1 1 2 2 i 1 34 
212. C252 3 2 2 1 3 2 1 1 1 I 2 1 1 1 1 1 2 1 1 I 30 
213. C262 2 1 2 2 3 2 I 1 2 2 2 1 1I I I I 2 1 2 32 
214. C266 3 2 2 1 2 2 I 1 1 2 2 3 ' 1 2 2 2 2 2 37 
215. C914 : 2 1 1 3 3 2 1 1 2 2 3 1 I 1 2 I 2 2 2 36 
216.C1486 3 2 I 2 4 4 2 2 1 1 2 2 2 I 1 1 2 2 2 2 2 41 
217.C1486 1 1 2 2 3 4 2 1 1 1 2 1 2 I 1 1 1 2 2 1 2 36 
218.C1492 4 2 3 2 3 5 1 2 1 1 2 3 2 2 1 I 1 3 2 2 2 45 
219.C1509 3 2 1 2 2 7 2 2 1 1 2 2 3 1 1 2 2 1 2 1 1 41 
220.C51 3 2 3 2 3 5 2 2 2 2 3 2 1 2 2 2 2 2 2 46 
221.C1565 3 2 2 1 3 2 2 1 1 1 2 2 3 1 1 2 2 2 2 I 2 39 
222.C1588 4 2 3 2 2 4 1 2 1 1 2 2 3 2 I 1 1 3 2 I 2 42 
.......................................------------------------------------------------------------------------------------


Group 16:SERBIAN DENTS
 
........................................-----------------------------------------------------------------------------------


AcpI Aenl Cat3 Enpi Est8 Glul Gotl Sot2 Got] IdhIIdh2Mdhl Mdh2 fln3 Mdh4 Mdh5 Pgsl Pga2 PgdI Pqd2 PhilTotal
 
--------------..........................----------------------------------------------------------------------------------­
223. C219 2 2 1 2 2 2 1 1 1 1 1 2 3 1 1 1 2 1 1 2 31 
224. C228 2 2 2 1 2 3 1 2 1 1 2 1 I 2 I 1 21 1 1 1 31 
225. C280 2 2 1 1 2 2 1 1 I 1 2 1 2 1 1 1 1 1 2 1 1 28 
226. C317 3 I I 2 2 2 1 i 1 I 2 3 4 1 1 2 2 1 1 34 
227. C327 2 2 1 2 2 3 1 I 1 1 2 1 1 I I 1 2 1 2 30
 
228. C611 2 2 I 1 2 5 1 2 1 1 2 2 2 I 2 2 1 2 1 2 36 
229. C672 2 2 3 1 2 3 1 1 1 2 2 11 1 1 I 2 2 I 33 
230. 0680 1 I 3 1 2 3 I 2 I 1 2 1 2 1 1 1 1 2 2 1 2 32 
231.C683 2 I 3 2 2 5 1 2 1 1 2 2 1 2 I 1 1 2 2 1 2 37 
232. C72! 2 2 1 I 2 3 1 1 1 1 2 1 2 1 1 1 2 2 I 1 30 
233. C827 2 2 3 1 2 3 1 2 1 12 3 1 I 1 1 1 2 1 2 35 
234. C828 2 2 4 2 2 3 2 2 1 2 2 2 2 1 1 2 2 1 2 39 
235. C6864 1 2 3 2 2 2 1 1 I 2 2 2 2 1 1 2 2 1 I 33 
236. C865 2 1 2 I 2 4 1 1 1 2 2 2 I 1 1 1 2 1 I 1 31
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Table 4.continued 
.................................................--------------------------------------------------------------------------

Group 17:HARD DENTS
 
.......................................------------------------------------------------------------------------------------


Acpl Adhl Cat3 Enpl Est8 Glut GotlGot2 Got3 Idhll02 MdhlMdh2 1dh3Mdh4 Mdh5 PgalPqm2 Pgdl Pgd2 Phil Total
 

237. C22 2 2 1 2 3 2 I 
 1 2 2 2 2 1 I1 1 2 1 2 34 
238. C31 2 3 
 3 3 3 3 I 2 1 1 2 2 2 2 I 1 3 2 2 1 I 41 
239. C55 2 2 2 I 4 3 
 2 2 1 1 2 2 3 2 1 1 2 2 2 I 2 40 
240.C60 
2 2 2 3 2 1 2 1 1 1 2 2 1 2 1 2 3 2 2 2 3? 
241.C,6 : 2 3 I 2 3 2 I 1 1 2 2 3 I 1 1 I 2 2 I 1 33 
242. Cl1 2 1 I 2 2 3 1 
 1 2 2 3 2 I I 1 I I I I 30 
,43.C133 2 1 1 I 2 3 1 I 1 I 2 I 1 1 1 1 1 I 2 1 2 28 
244.C214 2 2 I 2 
 2 3 1 I 1 1 2 2 2 1 1 I 1 2 1 I 1 31 
245. C244 2 2 3 1 2 6 1 2 1 1 2 3 3 I I 1 2 2 2 2 1 39 
246.C282 2 2 3 I 2 3 1 1 I 2 2 3 I 1 I I I 2 1 2 34
247.C369 2 2 2 1 2 
 4 1 I 2 2 3 2 I 1 3 3 1 1 2 38
 
248. C3g 2 2 2 2 2 3 1 1 1 I 2 2 2 1 I 2 2 2 2 1 35 
24 ,C3B2 2 1 2 1 
 2 2 1 1 1 1 2 2 2 I I I 2 2 1 2 31
 
250. C432 2 2 3 1 2 3 
 1 I 1 1 2 I 3 1 I I 1 I 2 1 I 32 
251.433 2 3 I 1 2 3 1 2 1 1 2 I 3 I I 1 1 I 2 I 2 33

252.C569 2 1 I 2 
 1 1 1 1 1 2 2 2 1 I 1 2 1 1 1 1 28 
253. C61 2 2 2 2 2 3 I 1 1 1 2 2 3 I 1 1 2 
 2 1 2 35
 
254.C632 
 2 2 2 I 2 4 1 I I 1 2 2 3 I 1 I 2 I 2 I 1 
 34

255. C659 2 2 2 2 2 3 I 1 1 1 2 2 3 I 1 I I 
 1 2 1 2 34
 
256. C829 2 2 2 I 2 I I 1 I 1 2 I 2 1 I I I 2 I1 I 28
 

Group 18:SOFT FLINTS
 

Acpl Adhl Cat3 Enpl Est8 GlulGotIGot2 Got3 Idhl
Idh2 MdhlMdh2 M0h3 hdh4 Mdh5 PgmI Pm2 PgdlPgd2 PhilITotal
 

257. C74 
3 2 2 1 2 4 1 I 1 3 2 2 1 1 1 2 2 2 I 34
 
258. C114 I I 3 2 2 2 1 1 1 1I I I 1 1 1 1 I 26 
259. C124 2 I 1 2 2 3 I 1 1 1 1 2 1 I 1 2 1 I 2 i 1 29
260. C12 2 I I 
 2 2 1 1 3 1 1 2 1 2 1 1 1 2 2 I 1 2 31 
261.C139 3 2 3 2 2 3 I 1 I 2 2 2 1 1 1 
 1 1 I I I 33

262. C211 I I 1 2 4 I 1 1 I 2 I 3 1 1 1 2 I 2 2 32 
263. C235 2 2 2 1 3 3 2 1 1 1 2 I 3 
 1 1 1 1 3 2 I 1 35
 
264.C326 2 2 3 1 3 3 1 I 
 1 1 2 1 3 1 1 1 1 2 
 2 1 2 35
 
265. C330 i 2 3 2 2 4 1 1 1 1 2 2 I 1 I 1 1 I 2 2 1 33 
266. C356 2 2 2 I 3 
 2 2 1 1 1 2 I 3 1 1 1 I 1 2 I I 32
 
26 . C36P 2 I 2 2 2 4 I 1 
 1 1 2 I 3 1 1 1 2 3 
 2 1 1 35
 
268. C387 2 I 
 2 2 2 2 I 2 1 1 2 I 3 I 1 1 I I 2 I 1 31 
269. C393 2 2 3 1 3 3 I 1 1 ! 2 2 3 1 2 1 1 1 2 1 I 37 
278 C398 2 1 3 2 2 5 1 I 
 I 1I 3 1 I 1 I 1 2 I 1 
 33
 
271.C454 2 1 3 2 2 4 I 1 1 1 2 1 3 1 1 2 1 2 2 1 2 36
272. C533 2 2 4 I 2 2 2 1 1 1 2 2 3 1 1 1 I 2 I 2 35 
273. C575 2 2 2 2 2 3 I 1 I 1 2 2 2 1 1 1 2 11 I 32
 
274.C612 2 2 3 
 2 4 4 I 1 1 1 2 2 2 1 1 1 I 2 2 2 38 
275. 0620 2 I 4 I 3 
 5 1 1 1 1 2 I 1 1 1 I 2 1 2 I 1 34 
276. C647 2 2 4 2 2 6 I 2 I 2 22 1 1 2 1 I 2 1 
 2 40
 
........................................----------------------------------------------------------------------------------­
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Table 5.PolymorphIsm of loci Inanalyzed groups (number of alleles per locus) 
.................................................................................................
 

Loci
 

Group Acp Adh CatEnp Est Glu Got Got Got IdhldhMdh Mdh Mdh MdhAdh Pgm Pgm Pgd Pgd PhiTotal
 
113181123121234512121
 

1. 4 2 3 2 4 6 2 3 1 2 2 3 3 2 2 2 1 3 2 2 2 53 
2. 5 2 3 2 4 7 3 2 1 3 3 3 4 4 1 2 2 3 2 4 2 62 
3. 4 2 4 3 5 7 2 2 1 1 2 4 3 2 2 2 2 3 3 3 2 59 
4. 3 2 3 3 2 6 2 2 1 3 2 5 3 2 2 2 2 2 2 2 3 54 
5. 5 2 3 3 4 6 2 2 1 1 2 4 4 2 1 2 2 3 2 2 2 55 
6. 5 2 4 2 4 6 3 2 I I 2 3 5 3 2 2 2 2 3 4 2 60 
7. 4 2 3 3 3 6 3 2 1 1 2 4 3 2 2 2 2 3 2 2 2 54 
8. 5 2 3 3 3 7 2 2 1 1 2 3 3 3 1 2 2 3 2 1 2 53 
9. 5 2 3 3 4 8 2 2 1 1 2 3 3 2 1 2 2 2 2 2 3 55 
I, 4 2 3 2 3 8 2 2 1 I 2 3 3 2 1 2 2 2 2 2 3 52 
11. 5 3 3 3 4 6 2 3 1 2 2 3 3 2 1 2 2 3 2 2 2 56
 
12. 4 2 3 2 3 7 2 3 1 2 2 2 4 2 1 2 2 2 2 2 2 52
 
13. 5 2 4 4 4 6 2 3 2 1 2 4 3 3 1 2 2 3 2 3 3 61 
14. 5 2 4 2 3 6 3 2 1 2 2 3 3 3 2 2 2 3 4 3 2 56 
15. 5 2 3 2 4 7 2 2 1 2 2 3 3 2 1 2 2 3 2 3 2 55 
16. 4 2 4 3 2 6 2 2 1 1 2 3 4 2 1 2 2 2 2 2 2 51 
17. 3 3 4 3 4 6 2 2 1 1 2 4 4 2 2 2 3 4 2 2 3 59 
18. 4 2 4 2 4 6 2 3 1 3 2 3 3 1 2 2 2 3 2 2 2 55 



36 SYSTEMATIC AND ECOGEOGRAPHIC STUDIES ON CROP GENEPOOLS 3 

Table 6.Frequencies of detected alleles Inpopulations of Montenegrin flints (group 1)
......................................................-------------------------------------------------..
 
Locus N u m b e r o I p o p u Ia ti v n s 

Allele 34 1184 1194 1229 1230 1259 1263 1265 1266 12681286 12871291 1302 1304 
................................................-----------------------------------------------------------­

Acpl-1 0.00 0.00 0.00 0.00 0.00 0.00 
 0.00 0.00 0.00 0.00 0.00 0.06 0.03 0.00 0.00 0.81
2 0.70 0.13 0.30 0.23 0.33 0.25 0.14 0.39 0.470.20 0.48 0.39 0.39 0.33 0.25 0.33 
3 0.03 0.40 0.2? 0.20 0.40 0.19 0.03 0.00 0.00 0.67 0.14 0.110.000.00 0.58 0.20
 
4 0.27 0.47 0.43 0.60 0.37 0.33 0.64 0.75 0.610.61 0.19 0.03 0.44 0.64 0.53 0.46 

Adhl-4 1.001.000.90 0.73 0.93 0.85 1.000.610.75 
 0.94 0.75 0.56 0.97 0.9! 1.00 0.86
 
6 0.00 0.00 0.10 0.27 0.07 0.15 0.80 0.39 0.25 0.06 0.25 0.44 0.03 0.09 e.00 0.14 

Cat3-7 0.10 0.20 0.05 0.10 0.10 
 0.11 0.00 0.18 0.17 0.11 0.00 0.000.12 i.17 .11 0.10
 
9 0.85 0.80 0.80 0.75 0.70 0.85 0.97 0.59 0.69 0.83 1.001.00 0.82 0.52 0 44 0.78 
12 0.05 0.00 0.15 0.15 0.20 0.04 0.03 0.23 0.06 0.00 0.000.b 0,45 0.12
0.14 0.25 


Enpl-6 1.001.000.73 0.13 1.000.53 0.42 0.25 0.4? 0.44 1.000.970.71 0.44 0.64 0.65
 
8 0.00 0.00 0.27 0.87 0.00 0.47 0.58 0.75 0.53 0.56 0.00 0.030.29 0.56 0.36 0.35 

Est8-4 1.000.60 1.00 1.00 1.000.69 1.000.47 
 0,56 0.69 0.67 0.81 0.78 0.53 0.6q 0.77 
4.5 0.00 0.40 0.00 0.00 0.00 0.28 0.00 0.53 0.44 0.31 0.28 0.19 0.17 0.47 0,1 0.22 
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.0 0'05 0.00 0.00 0.01 
6 0.00 0.00 0.00 0.00 0.f 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

61ul-I 0.00 0.00 0.00 0.00 O.Lq 0.03 0.00 0.00 0.00 0.00 0.40 0.25 0.00 0.03 0.00 0.05 
2 0.540.20 0.93 0.73 0.50 0.53 0.310.40 0.33 0.20 0.07 0,00 0.25 e.50 0.57 0.40 
3 0.00 0.10 0.00 0.10 0.00 0.00 0.00 0.05 0.09 0.23 0.00 0,00 0.00 0.00 0.00 0,04
6 0.08 0.23 0.04 0.10 0.11 0.03 0.03 0.15 0.00 0.07 0.00 0.00 0.03 0.17 0.0b 0.07 
7 0.38 0.47 0.03 0.07 0.39 0.30 0.41 0.35 0.29 0.50 0.40 0.5 0.67 0.30 0.20 0.37 
N 0.00 0.00 0.00 0.00 0.00 0.11 0.25 0.05 0.29 0.00 0.13 0.00 0.05 0.00 0.15 0.07 

Gotl-4 1.00 1.00 1.00 1.001.000.92 1.00 1.001.00 1.001.001.001.00 1.001.00 0.99 
6 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

Got2-2 0,00 0.00 0.00 0.07 0.00 0.14 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.02 
4 1.00 1.00 1.00 0.86 1.00 0.86 1.00 0.94 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.98 

10 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Got3-4 1.00 1.001.00 1.00 1.00 1.00 1.00 1.001.001.001.00 1.00 1.001.00 1.00 1.00 

]dh-4 1.00 1.001.001.00 1.001.001.001.00 1.00 1.000.67 0.89 1.001.00 1.00 0.97 
N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.110.00 0.00 0.00 0.03 

102-4 1.00 1.00 1.00 p.62 0.93 0.75 0.69 0.69 0.67 0.94 1,00 1.00 0.81 0.94 0.94 0.87 
6 0.00 0.00 0.00 0.38 0.07 0.25 0.31 0.31 0.33 0.06 0.00 0.00 0.19 0.06 0.06 0.13 

................................................----------------------------------------------------------­
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Table 6.continued 
............................................................................................................
 

Locus Number o f population 
.......................................................................................... 
AAverag 

Allele 34 IB4 1194 1229 1239 1259 1263 12651266 1268 1286 128? 1291 1303 1304 
............................................................................................................
 

MdhI-1 0,03 0.03 0.07 0.00 0.03 0.13 0.11 0.0? 0.06 0.13 0.00 0.0 0.15 0.23 0.25 0.09
 
6 0.97 0.97 0.93 1.000.97 0.79 0.81 0.93 0.94 0.87 1.001.00 0.85 0.67 0.75 0.90
 

10.5 0.00 0.00 0.00 0.00 0.00 0.08 0.0 .00 .0 0.00 0.00 0.00
08 0.000.00 0.00 0.01
 

Md2-3 0.33 0.32 0.20 0.03 0.40 0.37 0.31 0.08 0.14 0.250.44 0.33 0.20 0.22 0.27 0.26 
3.5 0.0?0.04 0.00 0.00 9.00 0.00 0.00 .g 0.000.00 0.00 0.0 0.03 0.03 0.00 0.01 

0.60 0.610.80 0.97 0.60 0.63 0.69 .92 086 0.7h0.56 0.65 0.7?0.75 0.73 0.73 

M03-16 1.00 1.00 1.00 1.00 1.00 0.92 0.97 1.000.94 1.00 1.0 1.001.000.97 0.92 0.98
 
I 0.000.00 0.00 0.00 0.00 0.08 0.03 0.000.Oo0.0$ 0.00 0.000.00 0.03 0.08 6.02
 

hdh4-8 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.030.00 0.000.00 0.0 0.00 0.01
 
12 1.00 1.00 1.00 1.00 1.00 1.00 0.86 1.00 :.00 0.9 1.0$1.00 1.00 1.00 1.00 n.79
 

K05-12 1.00 1.001.001.00 1.00 1.00 1.00 1.00 ".0i1.00 1.000.800.97 0.87 0.93 0.97
 
15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 e.00 0.00 0,20 0.03 0.13 0.07 0.03
 

PgaI-9 1.00 1.00 1.00 1.00 1.00 1.00 1.0 :0 :.00 1.00 1.001.00 1.001.00 1.00 1.00
 

Pga2-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.06 0.00 0.1?0.00 0.00 0.01
 
3 0.000.00 8.0?0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.03 0.000.00 0.03 0.02
 
4 1.00 1.00 0.93 1.00 1.00 0.86 1.00!00 1.00 .0 0.94 0.9? 0.63 1.00 0.97 0.97 

Po0l-2 0.79 0.63 0.97 0.93 0.2? 0.72 0.6 0.140.440.92 0.97 1.00 0.72 0.92 0.44 0.70 
3.8 0.210.37 0.07 0.73 0.28 0.31 M t .8.06 0.03 0.00 0.2B 0.0 0.56 0.300.03 0. 0 


Pgd2-5 1.00 1.00 1.001.00 1.00 0.92 0.9? 1.001.00 1.00 1.00 1.00 0.81 0.83 0.61 0.94
 

10 0.00 0.00 0.00 0.00 0.00 0.08 0.03 0.00 0.000.00 0.000.00 0.19 0.17 0.39 0.06
 

Phil-4 1.001.00 1.00 1.00 1.00 1.00 1.001.00 1.001.00 1.00 1.00 0.9? 1.00 1.00 1.00 
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0,0e 0.03 0.00 0.00 0.00
 

...........................................................................................................
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Table 7.Frequencies of detected alleles InpopulatIons of Bosnian early dents (group 2)......................................................-------------------------------------------------. 
Locus Number of populations 

Allele 162 £44 462 480 488 490 771 847 859 87? 1365 1373 1375 1377 1380................................................----------------------------------------------------------­
Acpl-I 0.00 0.00 0.000.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.03 0.0 0.60 0.00 

2 0.45 0.51 0.63 1,00 0.00 1.00 1.00 0.10 0.25 0.35 0.18 0.05 0.6? 0.32 ,0.39 0.46 
3 0.08 0.10 0,17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.13 0.03 0.13 6.03 0.05 
4 0.47 0.37 0.20 0.00 1.00 0.00 0.00 0.900.,5 0.67 0.82 0.27 0.58 0.496.65 0.55 

6 0-000.000.0 0.00 0.00 0.00 0.00 
 O.Oo0.000.00 0.03 0.000.00 0.00 O.00 0.00 

Adhi-4 0.00 0.5W0.530.47 0.82 0.56 0.44 0.67 0.48 0.50 
6.83 0.73 0.75 0.79 0.83 0.59
 
6 1.000.50 0.53 0.42 0.33 0.50 0.27
0.47 8.!6 0.56 0.52 0.17 0.25 0.21 0.17 0.41
 

Cat3- 0.000.03 0,2! 0.00 0.00 0.00 0.34 0.00 0.000.38 0.48 0.10 0.03 0.08
0.18 0.12
 
9 1.000.52 0.5' 1.0 .7 1.000.66 0.820.25 
 0.62 0.52 0.77 0.67 0.82 0.60 0.72
 
12 0.000.4 0.120.00 0.' 0.00 0.00 0.12 0.75 0.00 0.00 0.05 0.23 0.15 0.32 0.16
 

Enpl-6 0.000.410.40 1.00 0.25 0.00 0.67 0.811.00 0.92 0.64 0.80 1.00 0.61
0.67 0.54 

8 1.000.58 0.60 0.00 0.75 1.000,33 0.19 0.00 0.08 0.33 0,36 0.20 6.00 0.46 0.39
 

Est8-4 0.48 0.48 0.48 0.-60.42 0.50 0.50 0.500.50 0.40 
 0.62 0.70 0.44 0.50 0.50 0.51
 
4.5 0,52 0.5.0.52 0.38 0.58 0.50 0.500.500.500.42 0.33 0.20 0.56 0.50 0.50 0.47 
5 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.05 0.10 0.00 0.00 0.02
0.00 0.00 

6 0.00 0.00 0.000,00 
 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00
 

Glul-I 0.03 0.00 0.080.00 0.00 0,00 0.36 0.00 0.00 
 0.62 0.00 0.05 0.08 0.03 0.13 0.05
 
2 0.02 0.05 0,00 0.00 0.08 0.21 0.22 0.25 0,10 0.46 0.20 0.15 0.00 0.28 0.32 0.16
 
3 0.00 0.00 000 0.00 0.07 0.00 0.00 0.00 0.00 0.10 0.05 0.02 0.02 0.02
0.00 0.02 

6 0.00 0.00 0-2o 0.00 0.00 
 0.00 0.00 0.00 0.00 0.00 0.10 0.08 0.25 0.05 0.08 0.05
 
7 0.00 0.900.66 0.00 0.55 0.71 0.40 
 0.630.90 0.44 0.55 0.60 0.55 0.37 0.30 6.50
 
8 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00
 
N 0.95 0.05 0.00 1.00 0.30 f.00 0.120.00 0.08 0.05 0.10 0.25
0.10 0.05 0.15 0.22
 

Gotl-I 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.13 0.00 0.00 0.00 0.06 0.01
0.00 0.00 

4 1.000.80 1.000.83 1.00 1.00 1.00 1.000.87 1.001.001.001.00 1.00 1.00 0.97 
6 0.00 0.20 0.00 0.17 0.00 0.000.00 0.000.000.00 0.000.00 0.000.00 @00 0.02
 

6o02-2 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.08 0.05 0.24
0.0 0.15 0.05 0.13 0.08 0.12
 
4 1.001.001.00 1.00 1.00 1.00 0.00 1.000.92 0.85 0.76 0.95 0.87 0.88
0.95 0.92 


6ot3-4 1.001,001.00 1.00 1.00
1.00 1.00 
 1.00 1.001.001.00 I.qo1.001.00 1.00 1.00
 

Idh1-4 1.000.87 0.951 1.001.001.00 1.00 
 1.001.001.00 1.60 1.001.001.000.95 0.98
 
6 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0,00 0.00 0.01
0.00 0.00 

N 0.00 0.00 0.05 f.00 0.0 
 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.01
 

10d2-4 0.50 0.37 6.65 0.79 0.47 0.04 0.62 0.88 0.35 
0.710.70 0.68 0.20 0.55 0.34 0.52
 
6 0.50 0.63 0.33 0.21 0.53 0.38 0.12 0.65 0.M0 0.32 0.80
0.96 0.29 0.45 0.66 0.48
 
8 0,00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.00 0.00 
 6.00
 

................................................----------------------------------------------------------­
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Table 7. continued 

Locus Number o f populations 
Average 

Allele 162 444 462 480 488 499 771 84? 858 877 1365 1373 1375 1337 13890 

.39 0.00 0.00Mohl-I 9.48 ,03 9.10 1.0 0 0.96 8.089.27 0.15 9.18 9.18 0.08 O.IB 0.20 
6 0.52 9.70 0.95 1.00 0.99 0.0. 1.0909.2 1.98 0.69 9,85 9.82 0.75 0.92 9.89 9.79 

10.5 9.000.90 9.02 9.90 9.090.99 0.00 9.00 9.00 0.94 9.99 9.09 9.7 9.00 9.92 0.91 

Moh2-3 0.09.28 9.25 0.20 9.63 9.>? 0.62 0.00 9.00 0.63 0.95 0.90 9.13 9.05 0.17 9.26 
3.5 9.0 .00 9.00 9.09 90.7 9.00 0.00 9.9f09.99 0.00 9.00 .20 9.17 .23 9.03 0.05 

6 1.909.72 9.75 9.89 9.39 9.210.38 1.99 1.999.37 9.99 0.79 0 79 9.72 0.80 0.69 
N 9.90 9.09 0.99 9.99 9.09 0.9 O.e 0.9 9.96 9.99 9.9 9.99 0.00 9.99 9.00 0.00 

Mdh3-lb 1.991.091.90 1.90 0.3? 1.99 9.54 1.99 1,99 0.50 0,90 9.98 1.99 1.90 0.93 9.88 
16.3 9.0 9.9 0.909.09 9.0? 9.99 9.99 1.99 9.9 0.59 9.09 9.90 9.90 9.99 .0 9.03 

.9 90 0.71 9.9 0.9 0.99 9.70 9.99 0.46 9.99 0.99 9.99 0.95 9.02 9.00 9.00 0.09 
9.99 9.99 0.09 .09000 .9 9.9 9.90 .0 .5 0.00 9.99 9.99 .90.9 0. 0.0 9.99 

M1h4-12 1.99 1.99 1.09 !.O 1.991.0 1.0 1.0 1.99 1.09 1.0 1.991.0 1,991.00 1.99
 

11h-i2 1.0 1.99 1.99 1.00 1.99 1.0 0.94 1.9 1.99 1.90 0.88 9.93 9.93 0.98 0.88 0.97 
1S 9.9 03099.90 9.00 9.99 000 .96 9.f,6 0. 9.9 0.12 9.07 007 0.92 0.12 0.03 

Pq l-9 1.991.991.99 1.09 1.0 1.99 1.00 0.940.79 1.09 1.0 1.091.00 1.00 0.95 0.98 
It 9.0 9.90 .9 0. 00 0.00 0.0 .00 , 0.00 0.059 0.2190.0 90.99.9 0.00 9.02 

9.99 9.6 0.9 KOO 9.00 0.09Pg.2- , 9.90 9.0 9.0 99 .0 9.09 9.99 9.0 0.00 0.93 0.0 
3 9.38 0.18 9.50 0.35 0.30 0.0 9.09 9.99 9.310.00 9.19 0.210.18 9.18 0.13 9.19 
4 9.62 9.82 0.59 9.65 9.70 9.69 0.99 0.82 0.811.09 1.090 :.00 .79 0.82 0.84 

Pqd1-2 9.99 9.37 9.23 0.58 0.78 9.0 0.18 0.49 0.88 9.29 9.39 0.53 0.15 0.13 9.11 0.33 
3.6 1.99 9.63 0.77 9.42 0.22 1.0 9.82 9.69 0.12 9.719.70 9.47 0.85 9.87 9.89 0.67 

Pd?-2.8 9.99 9.99 9.93 9.00 0.99 9.09 9.99 9.00 9.56 0.0 9.00 0,00 0.00 0.00 0.03 9.04 
5 1.99 1.909.97 1.091.00 1.99 1.99 0.99 0.44 1.991.001.0 1.00 1.0 0.97 0.95 

9.96 00 00 0.00 1.006 0.99 9.0 0.00 0.0 9.90 9.98 0. 0.999.90 9.09 9.90 0.01 
19 9.99 9.0 9.0 0.99 0.99 0.99 9.96 9.92 9.99 9.99 9.99 0.00 0.00 0.09 0.00 9.00 

Phil-4 1.0 1.099.98 0.65 1.09 1.00 1.001.991.001.99 0.95 9.92 0.98 1.00 0.97 9.96 
5 0.0 9.90 0.02 0.35 0.00 9.9 0.0 9.99 0.00 0.90 9.05 90.8 0.02 0.00 0.03 0.94 

----------------..-.---------------------------------------------------------------------------------------­
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Table 8.Frequencies of detected alleles Inpopulations of semi-flints from Kosmot (group 3)
.....................................................---------------------------------------------------... 
Locus Number of populations 

Allele 33 48 389 394 401 419 570 576 1789 1791 1794 1796 1803 1811 11115...............................................-----------------------------------------------------------­
Acpl-2 0.08 0.00 0.41 0.48 0.00 
0.56 0.26 0.03 0.33 0.28 0.30 0.28 0.70 0.26 0.48 0.30
 

3 0.26 0.00 0.00 
 0.02 0.00 0.00 0.00 0.05 0.07 0.15 
 0.27 0.27 0.00 0.18 0.07 0.09
 
4 0.66 1.000.59 0.50 1.00 0.44 0.74 0.92 0.60 0.52 0.43 0.45 0,30 0.56 0.45 0.61
 
6 0.00 0.00 0.00 0,00 0.00 0.00 o.0 0.00 0.0 ,0.5 0.00 0.00 0,00 0.00 0.00 0.00
 

Adhl-4 0.59 0.67 0.48 0.55 
0.29 0.35 0.70 0.94 0.610.78 0.610.59 0.78 0.65 0.83 0.63
 
6 0.410.34 0.52 0.45 0.7! 0.65 0.30 0,06 0.39 0.22 0.39 0.41 0.22 
 0.35 0.17 0.37
 

Cat3-7 0.00 0.40 0.0,70.08 0.21 0.00 0.35 
0.000.25 0.25 0.25 0.18 0.30 0.03 0.03 0.16
 
9 0.03 0,52 0.39 
0.210.79 0.85 0.61 0.610.63 0.43 0.60 0.62 0.68 0.89 0.75 0.57
 
12 	0.57 0.08 0.45 0.45 0.00 0.15 0.00 0.39 0.07 0.27 0.15 0.20 0.02 0.08 0.22 0.21
 
N 0.40 0.00 0.09 0.26 0.00 
0.00 0.04 0.00 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.06
 

Enpl-6 0.68 0.83 
 1.00 1.00 0.81 1.000.65 0.66 0.95 0.96 
 0.95 0.75 1.000.90 0.97 0.87
 
7 0.000.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 0.05 0.03 0.00 0.00 0.00 0.02
 
8 0.32 0.00 0.00 0.00 0.19 0,00 0.35 0.34 0.05 0.04 0.00 0.22 0.00 0.10 0.03 0.11
 

EstG-4 0.60 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.45 0.50 0.45 0.45 0.48 0.38 0.43 0.48
 
4.5 0.40 0.50 0.50 0.45 0.50 0.50 0.50 0.50 0.55 
 0.50 0.30 0,55 0.30 0.62 0.57 0.49
 
5 0.00 0.000.00 
0.05 0.00 0.00 0.00 0.00 0.00 0.00 
 0.10 0.00 0.12 0.00 0.00 0.02
 
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .+ 0.00 0.00 0.10 0.00 0.10 0.00 0.00 0.01
 
N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 0.60 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00
 

61ul-l 0.00 0.00 
 0.00 0.00 0.00 0.00 0.00 0.000.00 
 0.00 0.00 0.00 0.00 0.05 0.00 0.00
 
2 0.34 0.38 0.17 0.50 0.00 0.40 0.39 0.600.45 0.25 
 0.33 0.42 0.25 0.20 0.35 0.34

3 0.00 0.00 0.04 0.00 0.54 0.00 0.00 0.00 0.02 0.00 0.03 0.00 0.00 0.08 0.00 0.05
 
6 0.03 0.00 0.00 0.00 0.00 
 0.00 0.00 0.000.08 0.05 0.02 0.03 0.15 0.00 0.08 0.03
 
7 0.42 0.37 0.09 0.05 0.00 0.52 0.56 
 0.30 0.25 0.25 0.57 0.50 0.50 0.57 0.32 0.35
 
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 
 0.00 0.00 0.00 0.05 0.00 0.00 0.00

N 0.210.25 0.,700.45 0.16 
0.08 0.04 0.10 0.20 0.45 0.05 0.05 0.05 0.10 0.25 0.23
 

Sotl-4 1.001.000.98 1.00 1.00 1.00 1.001.001.00 1.001.00 1.001.001.00 
 0.83 0.99
 
6 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.000.00 
 0.00 0.00 0.00 0.00 0.00 0.17 0.01
 

Got2-2 0.00 0.25 0.00 0.15 0.5 
 0.35 0.30 0.08 0.00 0.00 0.08 0.15 0.00 0.10 0.05 0.13
 
4 1.000.75 1.00 O85 0.50 0.65 0.70 0.92 1.00 1.000.92 0.85 1.00 0.90 0.95 0.87
 

Eot]-4 1.001.001.00 1.00 1.00 1.00 
 1.001.001.00 l.0L:1.001.00 1.00 1.00 1.00 1.00
 

Idhl-4 1.001.001.001.00 .9O 1.00 1.0 1.001.001.0p 1.001.00 1.00 
 1.0 1.00 1.00
 

ldh2-4 0.47 0.25 
0.56 0.38 0.38 0.90 0.26 0.33 0.40 0.50 
 0.55 0.60 0.58 0.47 0.43 0.47
 
6 0.53 0.75 0.44 0.62 0.62 0.10 0.74 0.67 0.60 0.50 
 0.45 0.40 0.42 0.53 0.57 0.53
 

...............................................-----------------------------------------------------------­
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Table 8.continued ................................................--------------------------------------------------------...
 
Locus Number of populations
 

......................................................................................... Aveeage
Allele 33 48 389 394 401 419 570 576 1789 179117941796 1803 !8111815 

MdhI-1 0.03 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.29 0.05 0,08 0.23 0.10 0.18 0.13 0.08 
6 0.97 1.00 1.000.95 0.73 1.00 1l0 1.000.71 0.95 0.92 0.77 0.85 0.82 0.82 0.8 
9 0.00 0.00 0.00 0.00 0.00 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

10.5 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.05 0.02 

Md02-3 0.42 0.21 0.42 0.43 0.210.38 0.00 0.00 0.53 0.08 0.30 0.23 0.u8 0.20 .3 0.29 
3.5 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.02 0.17 0.13 0.02 0.00 0.08 0.05 0.04 
6 0.58 0.79 0.58 0.57 0.79 0.48 1.00 1.00 0.45 0.75 0.570.75 0.32 0.72 0.62 0.67 

Mh3-16 1.001.00 1.00 1.0 1.000.50 
 1.001.001.000.98 1.000,93 1.000.95 0.95 0.95
 
18 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.02 0.00 0.07 0.00 0.05 0.0K 0.05
 

Mdh4-8 0.110.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 
 0.01
 
12 0.89 1.00 1.00 
 1.00 1.001.001.001.00 1.001.001.001.000.90 1.00 :.0e 0.99
 

MdhS-12 1.000.92 1.000.53 0.98 
 1.001.000.90 0.98 0.95 0,980.85 0.95 1.000.75 0.92
 
15 0.00 0.08 0.00 0.47 0.02 0.00 0.00 0.10 0.02 0.05 0.02 0.15 0.05 0.00 0.25 0.08
 

PgaI-9 
 1.001.00 1.00 1.001.00 1.00 1.000.88 0.93 0.98 1.000.90 1.00 0.95 0.95 0.97
 
16 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.12 0.07 0.02 0.00 0.10 0.00 0.05 0.05 
 0.03
 

Pgm2-2 0.10 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.05 0.05 0.00 0.00 0.00 0.02
 
3 0.32 0.12 0.00 0.20 0.02 0.00 0.28 0.30 0.15 0.080,13 0.13 0.23 0.11 0.15 0.15
 
4 0.58 0.88 0.93 0.80 9.98 1.00 0.72 0.70 0,85 0.92 0.82 0.82 0.77 0.89 0.85 0.83
 

Pgdl-1 0.00 0.00 0.00 0.00 0.00 0.00 
 0.00 0.00 0.03 0.00 0.00 0.000.00 0.00 0.00 0.00
 
2 0.03 0.79 0.00 0.00 0.25 0.06 0.410.00 0.22 0.23 0.20 0.28 0.18 0.08 0.50 0.22
 

3.8 0.97 0.21 1.00 1.000.75 0.94 0.59 1.00 
 0.75 0.77 0.80 0.72 0.82 0.92 0.50 0.78
 

Pgd2-2.8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.05 0.00 
 0.00 0.00 0.00
 
5 0.55 1.00 1.00 1.001.00 1.001.00 1.00 1.00 1.001.000.95 1.001.00 1.00 0.97
 
10 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
 

Phil-4 1.00 0.98 1.001.001.00 0.79 1.000.73 
 1.000.85 0.98 1.000.80 0.97 0.85 0.93
 
4 0.00 0.02 0.00 0.00 0.00 0.210.00 0.27 0.00 0.15 0.02 0.00 0.20 0.03 0.15 0.07 

...................................-----------------------------------------------------------------------­
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Table 9Frequencies of detected alleles Inpopulations of Macedonian flInts (group 4) 
---------------------------------------------.............-----------------------------------------------

Locus Number of populations
 

Allele 103 150 592 593 594 597 610 666 892 893 895 18021816 18211823 

AcpI-2 0.38 0.23,0.38 0.10 .10 0.25 0.00 6.15 0.296.56 
 6.660.57 0.18 0.466.53 0.27
 
3 6.05 0.166.60 0.066.060.05 0.00 6.666.666.00 6.660.07 6.15 0.03 6.07 0.02
 
4 0.57 6.67 0.62 6.96 6.966.76 1.666.85 0.716.44 1.0 0.36 0.67 O.5? 0.46 1.70 

Adhl-4 i.8 0.66 0.72 0.41 0.19 0.40 0.27 0.65 6.96 0.! 6.88 0.92 0.94 0.93 6.67 0.65
 
6 0.02 0.34 6.28 6.59 6.810.60 6.73 6.35 6.64 6.79 0.12 6.68 60.6 6.67 0.33 0.35
 

Cat3-7 0.060.28 6.08 0.38 
 0.46 6.06 0.06 6.35 6.19 e.!: 6.62 0.33 0.63 0.20 0.13 6.17 
9 d.BS6.72 6.72 6.S2 0.56 6.75 6.716.65 0.670.63 6.7606.52 6.82 6.73 0.67 0.69 
12 0.15 0.00 0.20 6.00 6.160.25 6.2? 0.00 0.14 e.25 6.28 0.15 0.15 0.07 0.26 6.14
 

Enpl-6 0.45 6.33 0.72 0.75 1.000.95 1.0 6.21 06.60.25 0.27 0.36 0.53 0.64 0.73 0.59
 
7 0.00 0.00 0.6 0.00 6.00 0.05 6.06 0.00 6.00 6.660.0 6.00 6.06 0.0 0.60 6.00
 
8 0.55 0.67 6.28 6.25 6.00 60.6 0.00 0.79 0.31 0.750.73 6.64 6.47 6.36 6.27 0.41
 

EstB-4 0.38 0.43 6.50 0.48 .43 0.62 6.50 .50 .50 0.5 6.50 .60 0.56 6.33 0.5' 0.49
 
4.5 0.62 0.57 0.50 6.52 6.57 0.38 050 0.50 6.56 6.56 6.50 6.40 0.50 0.67 0.47 0.51
 

Blul-l 0.066.660.0e 0.60 .00 6.60 0.00 v. 0,0E 6O666.00 0.60 6.67 
 0.00 6.03 0.01
 
2 0.6 6.00 0.15 6.12 6.18 0,65 6.88 669 0.5,6,% 6,90 0.19 0.08 0.13 6.45 0.36
 
3 0.00 0.75 0.00 0.65 91.160.33 0.00 6.6e 6.6 0.6 .000.09 0.15 0.65 0.00 0.16
 
6 0.25 0.00 6.00 6.00 O.6P6 6.0 .660.66 0.00 . 0.6060.00 0.05 0.60 0.17 0.03
 
7 6.65 0.25 0.85 0.42 0.3 0.57 6.12 0.150.466.620.0 6.67 0.40 0.42 0.30 0.37
 
N 0.160.00 0.00 6.35 6.65 6 0.6 6,66 0.2, .40 0.05 0.13
6.40 6.60 .00 0.10 


6otl-4 0.60 1.001.001.001.00 1.00 1.00 1.001.0 6.85 1.00 1.000.95 1.00 1.06 0.96
 
6 0.40 0.0 0.00 0.0 0.00 0.00 O. 0.00 6.666.15 0.0 0.00 005 '..16.06 0.04
 

Bot2-2 0.35 0.00 0.00 6.18 0.06 0.00 0.00 0. 6.00 0.10 0.10 0.060.20 
 0.28 0.08 0.09
 
4 0.65 1.09 1.006.82 1.00 1.00 1.00 1.001.006.90 0.90 1.000,86 6.72 0.92 0.91
 

Got3-4 1.001.061.001.00 1.06 1.00 1.00 1.001.661.0 1.0 1.06
1.601.001.00 1.00
 

ldhI-4 6.70 1.00 1.001.061.66 1.661.666.521. 001.6 0 1. 00.6 1.0 1.601.00 0.95
 
6 0.00 0.0 0.00 6.00 0.06 0.06 6.00 0.48 0.6 0.0 0600 0.00 0.00 0.06 0.00 0.03
 
N 0.366.660.00 0.0 0.00 0.00 0.60 0. 00 0.00 0.60.0 6.060.66 0.006 .00 O.
 

102-4 0.92 0.75 0.48 6.87 1.060.90 0.00 0.52 1.661.00 0.76 0.95 0.48 0.42 0.60 0.74
 
6 0.68 0.25 0.52 0.13 6.66 0.16 1.60 0.48 0.00 0.00 6.24 005 0.52 0.58 0.40 0.26
 

..............................................-----------------------------------------------------------­
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Tablk 9.continued 
..........................................................................................................
 

Locus Number of populations
 
Average
 

Allele 103 150 592 593 594 597 600 666 
 892 893 895 1802 1816 18211823
 

Mdhl-0.5 0.00 0.00 0.00 0.62 6.00 0.00 6.00 0.60 0.00 0.00 0,00 0.00 0.00 0.60 6.60 0.06 
I 0.00 0.21 0.15 0.05 6.38 0.30 0.23 0.15 0.02 0.00 0.00 0.07 0.33 0.05 0.00 0.13 
6 1.000.73 0.85 6.88 0.62 0.70 0.110.66 0.98 0.92 0.56 0.86 0.67 0.92 0.87 0.81 
9 0,00 0.06 0.00 0.00 6.0 000 0.00 6.0 6.00 0.06 0.00 0.00 0.00 0.60 6.03 0.00 

10.5 0.00 6.06 0.00 6.65 6.66 0.6. 0.19 6.00 6.08 0.44 0.07 0.00 0.03 0.10 0.06
 

Mdh2-3 0.50 0.266.00 e.08 6.00 0306.77 6.08 e.66 0.0 0.00 0.17 0.40 0.15 0.10 0.19 
3.5 0.00 6.00 6.0 06.66 6.65 6.00 0.00 0.66 0.60 0.00 0.0800.0 0.03 0.03 6.03 0.01 

6 0.50 0.86 1.00 0.92 0.95 071 0.'.3 .92 0.94 1.00 1.00 6,83 0.57 0.82 0.87 0.86 

Mdh3-16 1.00 1.66 1.00 1.66 1.061.001.8 1.00 1.00 1.00 1.00 1.080.88 1.00 1.06 0.99
 
18 0.660.00 @.00 0.00 6.6 0.00 6.00 6.66 0.060.0 0.00 0.00 0.12 0.00 0600 0.01 

1dh4-8 0.35 0.60 0.00 0.06 0.660.0 0.0 .660. .0 0.10 0.44 0.10 8.13 6.28 0.89
0 0.00 

12 0.65 1.00 1.00 1,0 1.001.00 1.00 1.001.00 0.90 0.56 0.90 1.000.87 0.72 0.91
 

1dhS-12 1.00 1.061.00 1.0 1.0 1.06 1.060.77 1.600.92 1.001.0 108 1.00 0.95 0.98
 
15 0.060.00 0.0 60 0.0 0.6600 6. 0.606.066.23 00 6.0 0.060.60 0.00 0.05 0.02
 

Pgml-9 1.001.60 1.00 1.061.06 1.0 1.061.06 1.061.0 1.06 1.000.88 0.93 0.95 0.98 
16 0.00 0.66 0.6 .0 0.600 0.06 0.600.12 60.560 ,.0 0.. 6.660.00 0.00 6.07 0.02
 

Pg&2-3 0.00 0.060.25 0.00 0.0 00 .06.60 0.0 .00 0.00 0.00 0.000.08 0.05 0.00 0.03 
4 1.001.00 0.75 1.00 1.00 1.00 1.061.00 1.06 1.00 1.001,00 0.92 0.95 1.00 0.97 

Pgdl-2 0.45 0.28 0.50 0.68 
 0.47 0.0 0.42 0.92 0.92 0.15 O.1 0.73 0.08 0.26 0.59 0.49
 
3.8 0.55 0.72 0.50 6.32 0.53 1.00 0.58 0.08 0.08 0.85 0.09 0.2? 0.92 0.74 0.41 0.51 

Pgd2-2.B 0.060.0 0.00 6.00 0.00 0.00 08.00.0 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 
5 !.00 1.09 1.00 1.00 1.66 1.06 1.00 1.001.661.00 1.00 1.00 1.00 0.95 1.00 1.00 

PhiI-3 0.00 0.10 0.00 0.00 0.66 0.60 0.02 0.06 0.06 6.00 0.00 0.00 6.00 0.00 0.00 0.01 
4 1.00 0.90 1.00 1.00 1.00 1.00 0.58 0.94 1.001.000.96 1.600.900.95 1.00 0.96 
5 0.00 0.00 0.00 .96 0.00 0.66 6.00 0.000.00 0.00 0.04 0.00 0.10 6.05 6.00 8.03 

--------------------------..- --------------------------------------------------------------------­
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Table 10. Frequencies of detected alleles Inpopulations of northeastern US 8-row types (group 5)........................................................------------------------------------------....
 
Locus Number of populations
 

.......................................................................................
Average 
Allele 62 64 7? 83 118 125 132 170 1,7 184 527 1545 1550 1559 1751
 

Acpl-l .00 0.00 b,00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.01 0.00 0.03 6.00 0.00 e.002 0.54 0.000.40 1.000.18 0.00 0.85 0.63 8.15 0.000.60 0.37 0.15 0.370.7e 0.28 

3 0.00 0.00 0.00 0.00 0.60 0.00 0.00 0.12 0.12 0.03 0.090.10 0.15 0.00 0.25 0.09 
4 0.46 1.000.60 0.00 0.22 1.000.35 0.25 0.18 0.75 1.000.30 0.45 0.50 0.60 0.52 
6 0.00 0.00 .O 0.00 0.000.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.22 0.00 1.02 

Adhl-4 1.000.610.98 0.73 0.501.000.83 0.94 0.88 0.730.60 0.53 0.35 0.680.50 0.75 

6 0.00 0.39 0.02 0.27 0.50 0.00 0.17 0.06 0.92 0.50 0.270.40 0.47 0.65 0.25 0.32 

Cat3-7 0.02 0.000.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00 0.13 0.10 0.00 0.23 0.03 O.0b 
9 0.54 0.83 6.48 1.00 1.00 0.00 0.95 0.70 1.00 1.001.60 0.60 0.75 0.65 0.65 0.72 

i2 0.44 0.17 0.52 0.08 0.00 1.000.05 0.02 0.00 0.00 0.27 0.30 0,25 0.12 0.32 0.23 

Enpl-6 6.46 0.59 6.40 1.600.55 0.85 1.000.63 1.000.43 0.79 0.80 0.48 0.65 0.35 0.68
 
7 0.8 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.02 
8 6.46 0.11 0.46 0.00 0.45 0.15 0.00 0.37 0.00 0.57 0.210.20 0.52 0.35 0.65 0.30 

Est8-4 0.50 0.50 0.46 0.500.50 0.50 0.500.50 0.50 0.50 0.210.43 0.48 0.48 f.50 0.47 
4.5 0.50 0.500.000.500.500.50 0.50 0.50 0.03 0.50 0.23 0.37 ,0.52 0.52 0.47 0.41 

5 0.00 0.080.54 @.0@ 0.000.00 0.00 0.00 0.47 0.00 0.310.100.00 0.00 0.00 0.10 
6 0.00 0.00 0.00 0,N 0.000.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.03 0.02 

Glul-I 0.00 0.00 0.0 0.00 0.00 0.00 0.0 0.85 0.00 0.00 0.000.03 0.00 0.15 0.3d 0.09 
2 0.00 1.00 0.00 0.00 0.15 0.35 0.43 0.00 0.23 0.00 0.000.27 0.18 0.05 0.17 0.19
 
3 0.00 0.00 0.00 0.00 0.00 0.03 0.000.05 0.12 0.00 0.00 0.05 0.00 0.00 0.00 0.02 
6 0.00 0.000.00 0.00 0.00 0.00 0.05 0.03 0.08 0.00 0.00 0.00 0.00 0.00 0.08 0.02 
7 1.000.00 1.000.960.45 0.22 0.52 0.07 0.57 0.95 0.67 0.65 0.62 0.45 0.32 0.56 
N 0.00 0.000.00 0.04 0.400.40 0.00 0.00 0.00 0.05 0.33 0.00 0.20 0.35 0.05 0.12 

Gotl-4 1.001.00 1.00 1.000.38 1.000.43 1.001.000.93 1.001.00 0.961.01 1.000.78 
6 0.00 0.000.00 0.00 0.00 0.07 0.00 0.00 0.100.000.62 0.57 .00 0.00 0.00 0.22 

6ot2-2 0.000.000.00 0.75 0.00 0.30 0.00 0.00 0.23 0.08 0.00 0.60 0.05 0.33 0.03 0.11 
4 1.001.00 1.000.25 1.000.70 1.001.000.77 0.92 1.00 1.000.95 0.67 0.97 0.89 

Got3-4 1.001.001.001.001.001.001.001.00 1.001.001.001.001.001.00 1.00 1.00
 

ldhl-4 1.001.001.001.001.00 1.001.001.00 1.00 1.9t 1.001.001.00 1.00 1.00 1.00
 

Idh2-4 0.06 0.02 0.54 0.00 0.53 0.78 0.10 0.63 0.00 0.45 6.0&0.48 0.56 0.35 0.18 0.31
 
6 0.94 0.98 0.46 1.000.47 0.22 0.90 0.37 1.00 0.55 0.94 0.52 0.50 0.65 0.82 0.69 

............................................----------------------------------------.-----------------­
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Table 10. continued 
.................................................----------------------------------------------------..
 
Locus N umber o f popu I at i on s
 

Average
 
Allele 62 64 72 83 118 125 132 144 177 184 527 15451550 1559 1751
 
....................................---------------------------------------------------------------------­
MdhI-I 0.00 0.00 0.46 0.00 0.00 0.800.03 0.00 0.83 0.00 0.10 0.33 0.00 0.20 0.38 0.21
 

6 1.00 1.000.54 1.000.85 0.20 0.97 1.000.07 1.000.90 0.67 0.97 0.80 0.62 0.77 
10.5 	 0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.000.03 0.00 0.00 0.01 
N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #.16 0.00 0.0 0.000.00 0.00 0.00 0.01 

Mdh2-3 0.63 0.02 0.06 0.44 0.05 0.68 0.30 0.00 0.05 
 0.00 0.06 0.10 0.13 0.15 0.08 0.18
 
3.5 0.06 0.00 0.86 0.00 0.15 0.22 0.00 0.00 0.00 0.00 0,00 0.20 0.05 0.05 0.00 0.11
 
5.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.83 0.00 0.00 0.00 0.00 0.00 0.00 0.06 

6 0.310.98 0.08 0.56 0.80 0.10 0.70 1.000.12 1.000.94 0.70 0.82 0.80 0.92 0.65 

Mdh3-16 0.81 1.00 0.65 1.00 1.00 1.00 1.00 1.00 1.00 0.78 1.001.001.000.93 1.00 0.94 
18 0,19 0.00 0.35 0.000.00 0.00 0.00 0.00 0.00 0.22 0.00 0. 0.00 0.0 0.00 0.06 

Mdh4-12 1.001.001.00 1.00 1.001.00 1.001.001.@01.001.001.00 1.00 1.00 
 1.00 1.00
 

Mdh5-12 1.001.00 1.00 1.00 0.65 1.001.0 0.83 1.00 1.00 1.00 1.000.93 1.00 1.00 0.96
 
15 0.00 0.00 0.00 0.00 0.35 0.00 0.0o 0.11 0.000.00 .00 0.000.07 0.00 0.00 0.04
 

P9m-9 1.001.00 1.00 1.001.00 0.98 1.00 0.85 1.001.00 1.000.95 1.00 1.00 1.00 0.98
 
16 0.00 0.00 0.00 0.00 0 0.02 0.00 0.15 0.00 0.00 0.00 0.05 0.00 0.00 0.00 @.02 

Pgm2-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00
0.00 

3 0.33 0.00 0.29 0.00 0.00 0.00 0.05 0.00 0.30 0.60 0.19 0.05 0.10 0.23 0.20 0.10 
4 0.67 1.00 0.71 1.00 1.00 1.000.95 1.00 1.001.00 0.81 0.95 0.870.77 0.80 0.90 

Pgdl-2 0.22 0.98 0.21 0.00 0.00 0.15 0.66 0.35 0.03 0.79 0.37 0.25 0.18 0.10 0.28 0.30 
3.8 0.78 0.02 0.79 1.001.000.85 0.34 0.65 0.9?0.210.63 0.75 0.82 0.90 0.72 0.70
 

Pgd2-2.8 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.03 0.02 
5 1.001.00 1.00 1.001.00 1.00 0.89 1.001.001.00O.85 1.001.001.000.97 0.98
 

Phil-4 0.911.00 0.88 1.000.53 1.00 1.00 1.001.001.00 1.0 0.96 0.90 0.78 0.95 0.93
 
5 0.09 0.00 0.12 0.00 0.410.00 0.00 0.00 0.00 0.00 0.00 !.020.10 0.2. 0.05 0.07
 

....................................---------------------------------------------------------------------­
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Table 11. Frequencies of detected alleles Inpopulations of derived flints (group 6) 
..................................................------------------------------------------------.
 

Locus Numb e r oI popul ati on 

.................................................................................... AAeerge
Allele 182 391 492 494 528 532 897 899 133014711472152015211523 

Acpl-1 0.100.00 3.00 1.00 0.00 0.00 0.23 0.00 0.00 0.00 0.000.00 0.00 0.00 0.02 
2 9.75 0.65 0.75 0.88 0.58 0.65 f.52 0.55 0.55 0.63 0.580.25 0.38 0.13 0.56 
3 0.10 1.00 0.00 0.00 0.00 0.000.03 0.00 0.00 0.07 0.000.23 0.17 0.15 0.05
 
4 0.15 6.35 0.25 0.12 0.42 0.06 0.22 0.45 0.45 0.30 0.42 0.52 0.45 0.72 0.35
 
6 0.00 1.00 0.00 0.00 0.00 0.29 0.00 0.00 0.00 0.000.00 0.000.00 0.00 0.92 

Adhl-4 0.819.85 0.65 0.77 0.96 0.75 0.25 0.35 0.95 
0.501.69 0.810.50 0.90 0.70
 
6 0.19 0.15 0.35 0.23 0.04 0.25 0.75 0.65 o.05 0.50 0.310.19 0.50 0.10 0.30 

Cat3-7 0.03 0.33 0.10 0.00 0.39 0.02 0.35 0.00 0.33 e.08 e.05 0.03 0.25 0.03 0.14 
9 0.55 0.67 0.38 0.44 0.50 0.23 0.55 0.34 0.60 0.8?0.900.87 0.60 0.47 0.56
 
12 0.22 0.00 0.52 0.31 0.11 0.75 0.100.610.07 0.10 0.0,0.100.15 0.50 0.26 
N 9.20 0.00 0.00 0.25 3.00 0.00 0.00 0.05 0.00 0.00 0.000.00 0.00 0.00 0.94 

Enpl-6 0.58 0.58 0.56 1.00 0.33 0.96 0.88 0.87 0.80 0.85 0.88 0.90 3.58 0.78 6.75 
8 0.42 3.42 0.44 0.00 0.67 0.04 0.12 0.13 6.20 0.15 0.120.100.42 3.22 9.25
 

EstS-4 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.500.45 0.50 0.45 0.50 0.49 
4.5 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.55 0.500.08 0.50 0,47 

5 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.26 0.00 0.92 
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.21 0.00 0.32 

Glul-l 0.25 0.25 0.25 0.23 0.00 0.00 0.00 0.00 
 0.000.20 0.05 0.000.00 0.08 0.10
 
2 0.18 0.19 0.00 0.40 0.17 0.25 0.05 0.00 0.40 0.10 0.25 0.55 0.38 0.30 6.23
 
3 0.00 0.29 0.19 0.00 0.02 .00 0.00 0.00 0.00 
 0.08 0.000.03 0.00 0.00 0.93 

7
6 0.00 0.90 0.35 0.00 #,1 0.00 0.05 0.00 0.00 0.00 0.000.00 0.00 0.00 9.04
 
7 0.57 0.27 0.21 0.33 0.60 0.33 0.90 0.60 0.35 0.37 0.70 0.42 0.62 0.57 0.59 
N 0.00 3.0 0.00 0.4 0.04 0.42 0.00 0.40 0.25 0.25 0.900.00 0.00 0.05 0.10 

Goti-4 1.00 1.00 1.001.00 1.101.00 1.00 0.90 1.00 0.95 1.301.00 1.00 0.93 0.98
 
5.8 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.99 0.01 

6 9.0 9.00 5.00 0.90 0.00 0.00 3.00 0.00 0.00 0.05 0.00 0.00 0.00 0.07 0.01 

6ot2-2 9.28 0.00 0.17 0.00 0.15 0.38 0.13 0.00 0.00 
 0.000.05 0.210.00 0.33 0.12
 
4 0.72 1.00 0.83 1.00 0.85 0.62 0.87 1.00 1.00 1.00 0.95 0.79 1.000.67 
 0.88
 

6ot3-4 1.00 
 1.00 1.001.001.00 1.001.001.001.00 1.001.001.001.0 1.00 1.33
 

Idhl-4 1.101.00 1.00 1.00 1.00 1.00 1.00 1.001.0 
 1.001.001.001.00 1.06 1.90
 

Idh2-4 0.65 0.38 
 1.29 0.90 0.33 0.69 3.38 0.08 6.95 0.38 0.40 0.43 0.65 0.00 0.47
 
6 0.35 0.62 9.71 0.10 0.67 0.31 9.62 0.92 0.05 0.62 0.690.57 0.35 1.00 0.53
 

...........................................---------------------------------------------------------­
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Table 11. continued 
............................................------------------------------------------------------.
 
Locus Num ter of p opu Iat ions 

....................................................................................--Averrae
 
Allele 
 182 391 492 494 528 532 897 899 133814711472 15281521 1523
 
....................................-----------------------------------------------------------------­

MdhI-I 0.25 8.08 0.00 8.13 0.8? 808 8.25 8.888.83 8.85 6.08 0.33 8.098.15 0.83 

6 0.75 1.00 1.088.87 8.94 1.888.75 8.82 8.79 8.85 0.95 8.88 8.67 8.98 8.87 

10.5 8.80 8.08 8.88 0.88 8.848.8 .08 8.18 8.18 8.88 8.08 8.12 8.88 8.87 8.84 

Mdh2-3 8.15 8.35 8.88 8.08 8.15 8.48 8.88 8.88 0.85 
 8.28 8.18 8.53 0.05 8.15 8.16
 
3.5 8.80 0.48 8.88 8.88 8.8: 8.8H 8.00 8.13 8.83 8.12 8.12 0.82 8.08 8.25 8.08 
4 8.88 8.88 8.35 8.08 8.888.88 8.88 8.88 8.888.88 880 0.88 8.88 .088 8.02 

5.6 0.88 0.88 8.88 8.88 .88 8.88 .8 8.888.88 
 0.88 8.11 8.88 8.88 8.88 0.81
 
6 1.85 8.17 8.67, 1.088.83 0.52 1.88 87. 8.92 0.60 8.67 0.45 8.95 0.68 8.73 

Mdh3-16 1.881.081.08 1.888.96 1.88 1.88 1.881.888.98 8.98 1.80 1.88 8.95 8.99
 
18 8.88 808 0.8 8.88 8.00 8 .8 e.088.0 8.88 8.18 8.82 8.88 8.00 0.85 8.01 
N 8.88 8.88 8.8 8.88 8.84 8.88 8.88 8.88 8.880. 88 8.8 8.80 8.88 8.88 8.88 

Mdh4-8 8.88 8.8808. 8.0 8.888.88 808 8.88 8.83 08.88.808.88 8.88 8.88 8.88 
12 1.88 1.88 1.00 1.88 1.88 1.08 1.88 1.00 8.97 1.88 1.88 1.88 1.80 1.88 1.88 

Mdh5-12 1.881.80 .88 !88 1.880.98 
 1.88 8.83 8.83 1.888.95 8.86 1.88 8.95 0.96 
15 8.8 8.80 8.8. 8.88 8.80 8.82 8.88 8.17 8.1,8.88 8.85 0.12 8.80 8.05 0.94 

Pgal-9 1.8 1.081.881.88 1.88 
 1.88 1.801.081.881.888.93 1.081,888.90 0.99
 
16 0.80 8.08 8.808.88 0.80 8.88 8.80 
 0.88 8.808.88 8.87 8.88 8.08 8.18 8.81
 

Pga2-3 8.80 08.0 8.2108.0 8.5 8.150.808.15 	 8.118.888.18 8.80 0.80 8.88 8.89
 
4 1.80 1.088.85 1.808.79 1.88 8.50 8.87 1.080.98 8.85 1.8 1.881.88 0.91 

Pgdl-2 0.32 0.54 8.17 8.88 0.82 8.88 8.08 8.19 0.67 0.28 8.18 8.88 0.30 8.210.38 

3.8 	 8.68 0.46 0.83 0.88 0.98 1.888.92 8.81 8.33 8.88 8.98 1.088.78 8.78 8.79 

? 8.88 8.0 8.88 8.84 8.88 8.8808.88 8.88 0.88 0.80 0.8 8.88 0.88 0.88 8.88 

Pgd2-2.8 0.88 8.880 .80 8.86 8.08 8.88 0.00 0.08 8.88 0.88 8.88 8.88 8.88 8.82 8.81 
5 8.36 1.801.888.77 1.081.881.801.088.78 1.881.881.88 1.00 8.98 8.91 
6 0.08 .08 0.88 8.17 0.88 0.88 8.88 8.888.80 8.88 8.88 8.81
0.808.08 	 0.0 


18 8.64 8.80 8.80 8.88 0.00 0.88 8.88 8.88 8.38 8.88 8.08 8.88 0.80 8.88 8.87 

Phil-4 1.80 .0H k85 
1.881.08 1.881.8 1.08 8.85 8.98 8.8 1.88 1.081.88 8.97
 
5 0.88 8.00 0.1. .iO 0.80 0.88 0.08 8.80 8.15 8.10 1.12 0.08 8.88 8.88 8.83 

- . . .. . ..---------------------------.------------------------------------------------------------­
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Table 12. Frequencies of detected alleles Inpopulations of Mediterranean flints (group 7) 
........................................................----------------------------------------------...
 

Locus Nu mb e r of popu Ia t ion s
 
......................................................................................... 


Average
Allele 
 167 189 191 510 848 851 901 929 926 934 12181223 1308 13091337
 

Acpl-P 0.92 0.23 0.44 0.75 9.48 
0.710.00 0.18 1.00 0.95 0.80 9.98 9.13 9.80 9.43 9.46 
3 0.00 0.00 9.90 0.00 0.30 9.90 0.10 9.17 0.00 0.00 0.00 . .040.00 0.00 0.00 99 01 

4 9.98 0.77 0.56 9.25 9.22 0.29 0.90 9.65 0.00 0.05 
 9.299.92 0.87 9.20 0.50 9.49
 
6 0.99 0.00 9.99 0.99 9.00 9.090.090.090.00 9.00 
 0.00 9.99 9.99 0.00 9.97 9.01
 

AdhI-4 1.000.67 9.82 9.63 9.81 0.65 9.65 9.58 9.21 1.009.58 0.90 0.41 1,00 1.0 9.73
 
6 9.00 9.33 0.18 0.37 9.19 9.35 9.35 0.42 0.79 9.990.42 0.19 0.59 9.00 0.90 0.27
 

Cat3-7 .50 0.27 9.96 0.00 0.33 9.29 9.199.99 0.18 9.48 0.39 9.43 9.27 9.26
0.30 0.43 

9 0.59 0.73 9.58 1.999.67 0.71 9.30 9.990.43 9.82 9.52 0.53 0.57 0.57 9.63 9.57 
12 0.99 0.00 9.36 0.99 0.09 0.990.69 1.00 0.27 0.090.00 9.17 9.99 9.00 0.10 9.17
 

Enpl-6 1.999.1? 9.69 0.96 9.55 0.44 0.10 0.99 9.99 9.28 
 9.58 9.72 9.35 0.65 9.15 0.44
 
7 9.90 0.09 0.21 0.990.90 9.999.90 0.99 9.090.99 9.00 0.999.99 0.08 0.1. 9.02
 
8 0.09 9.83 9.19 9.94 9.45 9.56 0.99 1.99 1.00 9.72 9.42 0.28 9.65 9.27 9.85 1.54
 

Est8-4 0.50 0.59 9.59 .59 9.40 9.500.5 0.5 9 0.50 9.59 9.50 0.59 0.50 0.50 9.50 0,49 
4.5 0.59 9.50 9.59 9.59 0.50 9.59 9.50 9.59 0.59 9.58 0.50 9.59 9.50 0.50 0.59 0.51 

5 0.09 9.00 9.99 9.99 9.00 0.99 0.099.99 0.00 9.92 9.99 0.99 9.00 0.90 9.09 9.99 

G1ul-I 0.00 0.00 9.99 9.00 9.90 9.99 9.90 9.99 0.99 9.90 9.99 9.02 0.99 0.99 9.03 9.99 
2 1.00 9.90 0.00 9,23 9.22 0.79 0.59 9.15 9.28 9.19 9.23 0.18 9.30 9.23 0.39 0.39 
3 9.99 9.92 0.99 0.99 9.99 9.09 0.099.99 0.99 9.09 9.99 9.99 0.00 0.99 0.99 0.09 
6 9.90 9.90 9.90 0.99 9.98 9.90 9.99 .99 9.25 0.09 1.9 9.90 9.00 0.95 0.15 9.93 
7 9.00 0.77 9.87 9.19 9.79 9.17 9.45 9.85 9.47 9.85 9.72 9.89 9.69 9.57 9.27 1.55 
N 9.00 9.21 9.13 9.67 9.90 9.94 0.95 9.09 0,0 9.05 9.95 9.99 9.10 9.15 0.35 8.12 

GotI-4 1.991.991.99 1.099.93 1.09 1.99 1.99 1.99 1.99 1.99 1.99 1.9 1.83 1.99 9.98 
6 0.00 0.00 0.09 9.90 9.97 9.999.99 9.99 9.90 9.99 9.99 0.00 0.99 9.09 9.99 0.91 
8 9.09 9.99 9.00 9.99 9.19 9.00 9.99 9.99 9.09 9.99 9.9 9.00 9.09 9.17 0.99 9.11 

Got2-2 9.90 0.13 9.00 0.96 9.93 9.990.99 9.#8 0.990.10
9.21 0.00 9.03 0.15 9.09 0.95 
4 1.00 9.87 1.099.94 9.97 0.79 1.1 1.000.92 1.00 1.90 1.999.97 1.85 1.1 9.95 

Got3-4 1.00 1.00 1.00 1.99 1.00 1.00 1.00 1.00 1.09 1.00 1.00 1.91 1.00 1.00 1.991.00 


IdhI-4 1.00 
 1.99 1.991.99 1.991.991.081.0 1.991.991.991.99 1.991.9 1.99 1.99
 

Idh2-4 1.099.23 0.19 9.27 1.00 9.73 9.33 0.93 9.95 0.10 0.50 9.87 9.73 9.79 9.55 0.61
 
6 0.99 0.77 0.21 9.73 9.19 .27 0.67 9.97 9.95 9.99 9.59 5.13 9.27 9.39 #.45 9.39 
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Table 12. contlnued .................................................----------------------------------------------------...
 
Locus Nuab er of popult ions
 

Allele 167 189 191 510 851 926 1218 1308
848 901 921 934 1223 1309 1337
 

MdhI-I 0.00 0.04 0.00 0.00 0.15 0.00 0.00 0.10 0.00 0.05 0.00 0.33 0.25 0.1B 0.05 0.08 
6 1.00 0.77 0.92 1.00 0.78 1.00 0.97 0.85 0.93 0.95 1.00 0.67 0.75 0.77 0.92 0.88 
9 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

!0.5 0.00 0.19 0.08 0.00 0.07 0.00 0.00 0.05 0.07 0.00 0.000.00 0.00 0.05 0.03 0.04 

Mdh2-3 0.00 
 0.13 0.19 0.29 0.38 8.00 0.00 0.20 0.30 0.00 0.25 0.03 0.13 0.15 0.05 0.14
 
3.5 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.05 0.02 
6 1.000.85 0.810.71 0.62 1.00 1.000.80 0.70 1.000.75 4.97 
O.A7 0.63 0.90 0.84
 

Mdh3-16 1.00 0.98 1.000.85 
 1.00 1.001.001.00 1.10 1.001.00 1.00 0.98 1.000.80 0.97
 
l 0.10 0.02 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.02 0.0 0.21 0.03
 

Mdh4-8 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 
 0.13 0.00 0.00 0.00 0.10 0.00 0.00 .12
 
12 1.10 1.001.00 1.00 1.00 1.00 1.001.000.87 1.00 1.00 i.fe 0.90 1.00 1.00 0.98 

MdhS-12 1.000.79 0.96 1.00 0.92 1.00 0.90 0.95 1.000.18
0.90 1.00 0.98 0.93 1.10 0.95
 
15 0.00 0.210.04 0.00 0.08 0.00 0.10 0.10 0.05 0.00 0.02 0.00 0.12 0.07 0.00 0.P5 

P91l-9 1.001.001.001.00 1.101.00 1.001.00 1.00 1.00 1.10 1.00 1.000.98 1.0 1.00
 
16 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.01
 

Pg62-2 0.00 0.04 0.04 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 
3 0.10 0.27 0.00 0.13 0.00 0.21 0.00 0.33 0.00 0.03 0.08 0.10 0.00 0.05 0.13 0.09 
4 1.001.69 0.96 0.87 1.00 0.77 1.000.67 1.0 1.97 0.92 0.90 1.000.95 0.87 0.90 

Pgdi-2 1.00 0.210.04 0.50 0.55 0.52 0.25 0.85 0.13 0.85 0.18 0.83 0.48 0.25 0.40 
 0.47
 
3.8 0.00 0.79 0.96 0.50 0.45 0.48 0.75 0.15 0.87 0.15 .82 0.17 0.52 0.75 0.60 0.53
 

Pgd2-5 1.000.90 0.96 1.00 1.00 0.98 1.00 1.00 1.001.000.83 1.00 1.000.73 0.93 0.96
 
10 0.00 0.10 0.04 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.17 0.00 0.00 0.27 0.07 0.04 

PhiI-4 1.000.81 0.73 1.00 1.00 1.001.0 1.00 1.00 0.35 1.101.00 1.001.000.93 0.92 
5 0.00 0.19 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00 0.07 0.08 

.....................................--------------------------------------------------------------------­
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Table 13. Frequencies of detected alleles Inpopulations of smaligraln flints (group 8) 
...................................................................................................... 

Locus Number of popuI at ions 

Allele 159 161 163 166 558 966 935 1475 1497 1822 Average 
...................................................................................................... 

Acpl-I 6.66 0.00 0.66 6.13 0.00 6.66 0.00 6.65 6.66 6.66 6.62 
,6.88 6.78 1.00 6.87 0.98 0.38 0.75 0.10 0.15 6.43 0.63 

3 6.66 0.22 0.66 6.66 6.66 6.65 6.60 6.13 0.66 6.67 0.65 
4 0.12 6.06 6.66 6.66 6.62 6.57 6.25 6.66 6835 6.48 6.29 
6 6.66 0.66 6.66 6.66 6.66 6.66 6.66 6.12 6.66 6.62 0.61 

Adhl-4 6.95 6.68 6.76 1.00 6.98 6.74 6.53 6.69 1.06 6.59 6.79 
6 6.65 6.32 6.36 6.66 6.62 6.26 6.4? 6.31 6.66 0.41' 6.21 

Cat3-7 0.38 6.23 6.06 0.15 6.23 6.48 6.56 0.18 6.28 6.28 6.27 
9 6.47 6.77 1.66 6.83 6.75 6.56 6.56 6.82 6.57 6.67 6.69 
12 0.15 6.66 6.66 6.62 6.62 6.62 6.66 6.66 6.15 6.65 6.64 

Enpl-6 6.98 6.68 6.38 6.26 6.13 6.36 6.56 6.76 6.88 1.66 0.51 
7 6.66 6.66 0.66 6.65 6.66 6.06 6.65 6.66 6.66 6.66 6.61 
8 6.62 6.92 6.62 6.75 6.87 6.70 6.45 6.36 6.12 6.66 6.48 

Est8-t 6.56 6.56 6.46 6.56 6.56 6.46 6.56 6.56 6.56 6.56 6.48 
4.5 6.56 6.56 6.46 6.56 6.56 6.66 6.56 6.56 6.56 6.56 6.50 
5 6.66 0.66 6.26 6.66 6.66 6.66 6.66 6.66 6.66 6.66 6.62 

Glu-1 6.66 6.66 0.66 6.66 6.66 6.65 6.66 6.66 6.66 6.63 0.61 
2 6.66 6.66 6.65 6.66 6.73 6.13 0.15 6.25 6.15 6.35 6.24 
3 6.66 J.00 6.06 6.66 6.66 6.66 6.66 6.26 6.66 6.62 6.62 
6 6.66 6.66 6.66 6.36 6.66 6.66 6.66 6.13 6.66 6.15 6.06 
7 1.66 1.66 6.66 6.76 6.27 6.42 6.86 6.42 6.66 6.23 6.54 
16 6.66 0.00 6.66 6.66 6.66 6.66 6.66 6.66 6.66 6.22 6.62 
N 6.06 6.66 6.35 6.66 6.06 6.46 6.65 6.66 6.25 6.66 6.11 

Goti-4 1.66 1.66 1.06 1.66 1.66 6.75 1.66 1.66 1.66 1.66 6.97 
6 6.66 6.66 6.66 6.66 6.66 6.25 6.66 6.66 6.66 6.66 6.63 

Got2-2 6.66 6.66 6.66 6.45 6.45 6.66 6.66 6.66 6.33 6.68 6.13 
4 1.66 1.06 1.66 6.55 6.55 1.66 1.66 1.66 6.67 6.92 6.87 

6ot3-4 1.66 1.66 1.66 1.66 1.66 1.66 1.6 1.66 1.66 1.66 1.66 

Idhl-4 1.66 1.66 1.66 1.66 1.66 1.00 1.66 1.66 1.66 1.66 1.66 

Idh2-4 6.66 6.66 6.86 6.28 6.25 6.66 1.66 6.36 6.43 6.48 6.41 
6 6.46 1.66 6.26 6.72 6.75 1.66 6.66 6.76 6.57 6.52 6.59 

..........................................-----------------------------------------------------------­
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Table 13. continued 
.....................................................................................................
 

Locus Number o I populations 
................................................................................ Average 

Allele 159 161 163 166 558 900 935 1475 1497 1822 
.....................................................................................................
 

Mdhl-I 0.00 0.45 0.18 0.00 0.25 0.20 0.35 0.23 0.18 0.15 0.20 
6 0.87 0.55 0.82 1.00 0.75 0.80 0.65 0.77 0.82 0.85 0.79 

10.5 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

Mdh2-3 0.00 0.00 0.00 0.00 0.33 0.20 0.00 0.28 0.05 0.15 0.10 
3.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.05 0.15 0.04 
6 1.00 1.00 1.00 1.00 0.67 0.80 1.00 0.55 0.90 0.70 0,86 

Idh3-16 1.00 1.00 1.00 1.00 1.00 0.60 1.3H 0.68 0.98 0.65 0.89 
16.3 0.00 0.00 0.00 0.00 0.00 0.40 0.00 0.00 e.00 0.00 0.04 

18 0.00 0.00 0.00 0.00 0.00 0.00 0.0P 0.32 0.02 0.35 0.07 

Mdh4-12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.0
 

Mdh5-12 1.00 1.00 1.00 1.00 0.50 0.90 0.86 1.00 1.00 1.00 0.93
 
15 0.00 0.00 0.00 0.00 0.50 0.10 0.1' 0.00 0.0 0.00 0.07 

Pg@I-9 1.00 1,00 1.00 1.00 1.00 1.00 9.7P 0.95 1.00 1.00 0.95 
16 8.09 0.00 0.00 0.00 0.00 0.00 0,30 0.05 0.0 0.00 0.05 

Pgm2-2 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.03 0.00 
3 0.00 0.38 0.00 0.00 0.00 0.18 0.00 0.10 0.13 0.00 0.08 
4 1.00 0.62 1.00 1.00 1.0 0.82 1.M 0.90 0.87 0.97 0.92 

Pgdl-2 0.20 0.32 0.13 0.87 0.95 0.26 0.70 0.38 0.98 0.39 0.52 
3.8 0.80 0.68 0.87 0.13 0.05 0.72 0.30 0.62 0.02 0.61 0.48 

Pgd2-5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
 

Phil-4 1.00 0.40 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94
 
5 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 

......................................................................................................
 



-----------------------------------------------------------------------------------

52 SYSTEMATIC AND ECOGEOGRAPHIC STUDIES ON CROP GENEPOOLS 3 

Table 14. Froquencles of detected allelos Inpopulations of 8-row soft dents (group 9)
........................................................---------------------------------------------...
 
Locus Number of populations


........................................................................................ 

Average
 

Allele 69 582 602 737 762 
 796 14811489 1496 15061587 152415371583 1894


AcpI-I 9.99 0.90 0.00 0.00 0. 00 9.9 9.10 #.O99.11 0.99 0.01
0.0 0.00 0.00 0.00 9.99 

2 1.33 0.58 0.00 0.13 0.39 0.09 0.37 0.00 0.42 9.22 0.45 0.08 9.39 0.50 0.22 0.27
 
3 9.310.12 0.77 0.30 0.36 1.009.23 0.39 
0.14 0.119,0 9.96 0.98 008 0.45 0.30

4 0.36 0.05 9.23 0.57 9.25 0.00 0.40 0.36 0.67 0.35 0.53 0.31
9.61 9.83 9.33 0.40
 
6 9 00 0.25 0.09 
 0.00 0.00 0.00 0.00 0.90 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.02
 

Adhl-4 9.319.75 0.93 1.00 9.33 1.000.43 0.83 0.789.94 9.94
0.72 0.89 0.92 0.86 0.78

6 9.69 0.25 0.07 9.00 9.67 0.00 0.57 0.17 9.28 9.22 0.06 0.11 9.06 0.98 0.14 0.22 

Cat3-7 
 9.90 0.03 0.00 ;.yV 9.00 0.00 0.05 9.03 9.90 0.00 9.98 9.999.00 .000 .90 9.01
 
9 0.97 0.75 9.80 0.75 
 0.78 0.85 0.85 0.82 1.90 9.42 9.67 9.86 9.86 0.97 0.78 0.81


12 .03 0.22 0.20 0.25 0.22 0.15 0.10 0.15 9.90 9.58 9.25 9.14 9.14 903 9.22 9.18 

EnpI-4 0.19 0.0. 0.00 
 0.00 9.00 0.00 0.00 9.90 9.90 0.0 9.00 9.90 9.00 0.00 0.0 0.01
 
6 0.28 0.31 0.53 1.00 1.00 0.20 0.67 0.49 1.00 0.311.61 0.86 9.47 0.92 0.97 0.64
8 0.53 0.69 0.47 1. 0 9.00 0.80 0.33 0.60 0.00 1.69 9.39" 0.14 0.53 9.08 9.03 9.35 

Est8-4 9.28 0.25 1.00 1.00 0.47 
 1.000.67 1.00 0.50 0.31 9.72 9.53 9.06 9.53 0.50 0.59
4.5 9.72 0.69 0.00 0.00 0.53 0.00 0.33 0.00 0.50 0.69 0.17 0.42 9.94 0.47 9.59 0.40

5 0.00 9.06 0.00 0.00 0.90 0.90 9.00 9.99 0.99 9.98 9.999.00 9.05 0.09 9.0 8.91
6 .0 9.99 0.00 0.00 9.90 9.90 9.99 0.90 0.0 9.99 0.03 0.99 9.99 9.99 0.99 9.90 

Glul-I 
 9.90 9.000.13 0.20 0.00 0.09 0.13 0.90 9.03 9.90 0.99 9.99 8.8 9.00 9.06 9.04
2 0.99 0.98 0.17 9.67 9.14 9.90 9.90 9.98 0.11 9.98 0.08 9.98 9.14 9.28 0.29 9.15
3 9.90 9.99 0.4 9.90 0.00 0.90 0.00 9.90 0.00 0.11 9.90 0.11 9.98 0.00 9.03 0.02
6 9.27 0,28 0.04 0.07 0.00 0.90 9.23 9.03 0.09 0.250.47 19.0 9.96 .99 0.9 8.11
7 0.73 9.64 0.62 9.97 9.64 0.53 9.87 0.27 9.64 0.53 0.39 9.67 0.599.78 9.47 9.56
8 0.90 0,99 0.99 0.90 0.90 9.99 0.90 9.90 0.00 0.00 9.00 9.96 9.09 9.90 9.99 0.00 

19 0.900.00 9.00 0.90 0.00 0.90 0.90 0.42 9.90 0.099.0 0.900.9 0.009.99 0.03
N 0.90 0.90 0.00 9.00 9.22 0.90 9.90 0.05 0.17 9.39 0.17 0.9590.0 0.22 9.12 9.19 

Gotl-4 1.091.00 0.90 1.90 1.99 1.00 1.001.99 0.97 1.901.999.97 9.86 9.97 1.90 9.98
6 0.99 0.99 9.10 0.00 9.90 0.00 0.00 9.03 9.09 9.3 8.140.00 0.09 0.03 0.00 0.02 

6ot2-2 0.99 9.00 0.0 0.00 0.90 0.99 0.90 0.99 0.99 9.14 0.09 0.6 0.19 0.098 9.6 0.04
4 1.00 1.00 1.09 1.09 1.00 1.99 1.00 1.99 0.86 9.94 0.811.00 1.00 0.92 0.94 9.1/6 

Got3-4 1.901.991.09'.9 1.90 1.991.001.90 1.991.99 1.991.991.991.9 1.99 1.99 

ldhl-4 1.991.90 1.901.00 1.90 1.991.99 1.901.991.00 
 1.991.9 1.991.091.99 1.00
 

Idh2-4 0.64 1.009.37 9.90 0.36 9.70 0.83
9.93 9.78 9.33 9.64 9.22 0.28 9.83 9.18 9.54

6 9.36 9.90 9.63 1.09 9.64 9.39 9.97 0.17 0.22 9.67 9.36 C.18 9.72 9.17 9.82 0.46 

...............................................-----------------------------------------------------------­
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Table 14. continued 

Locus Number of populations
 

-----------------------.*.-.-----------------------------------------------------------------AAeraae
 
Allele 69 592 602 737 762 796 14811489 1496150615071524 1537 1583 1804
 
.....................................----------------------------------------------------------------------­
Mdhl-I 0.00 0.66 1.21 6.60 0.01 6.66 6.64 6.6 6.11 6.11 6.22 0.08 6.28 
6.28 0.11 6.11
 

6 1.606.94 6.73 1.60 6.97 1.10 6.96 0.83 0.89 0.89 0.78 6.92 6.72 6.72 0.89 0.88 
16.5 0.00 0.00 0.606.66 6.03 6.66 0.66 0.17 6.00 6.66 6.610.06 6.00 6.66 0.66 6.61
 

1dh2-3 0.36 
 6.06 6.13 6.10 0.66 6.70 6.36 0.53 6.42 0.22 6.116.17 6.39 6.31 6.17 6.27
 
3.5 0.20 0.60 6.60 6.60 6.68 6.20 6.60 6.60 6.606.63 6.68 6.60 0.66 6.00 0.00 6.64 
6 0.440.94 
 6.87 6.90 0.86 6.16 6.64 6.47 &58 0.75 6.816.83 0.61 0.69 0.83 6.69 

Mdh3-16 1.60 0.78 1.60 1.60 1.6 1.06 1.6 1.06 1.06 0.89 0.94 0.97 0.86 1.60 1.00 9.96 
1B 0.00 0.22 0.00 0.00 0,606.00 0.00 0.00 0.00 0.110.66 0.03 0.14 6.00 0.06 6.64 

Mdh4-12 1.001.00 1.08 1.601.601.00 1.601.601.00 1.00 1.60 1.00 1.00 1.60 1.06 1.96
 

Mdh5-12 1.000.78 1.00 1.00 1.60 1.601.0 1.00 0.92 1.006.94 0.89 0.86 1.06 0.89 6.95
 
15 0.000.22 6.00 0.606.06 6.00 6.00 0.60 6.68 0.00 6.66 6.11 0.14 0.00 0.11 6.65 

Pgal-9 1.00 1.00 1.00 6.90 1.00 1.60 1.006.83 6.94 1.001.60 1.60 6.89 1.00 0.92 6.97 
16 0.00 6.00 0.0 0.10 6.00 0.00 6.60 6.17 6.06 0.00 0.66 9.60 0.11 0.60 0.68 6.63 

Pgm2-3 6.50 6.00 9.67 6.60 6.31 0.26 0.10 6.66 6.11 6.28 #.It 6.11 6.11 1.19 6.31 6.16 
4 0.50 1.00 9.93 1.90 1.69 6.80 6.90 1.66 6.89 9.72 1.66 6.89 6.83 6.81 0.69 6.84 

Pgdl-2 0.22 0.19 
 0.87 6.33 0.63 6.75 6.606.39 6.39 6.19 6.69 6.14 0.17 0.17 6.19 6.32
 
3.8 6.78 0.81 6.13 0.67 6.97 6.25 1.606.61 6.61 0.81 6.31 9.86 6.83 0.83 9.81 6.68 

Pgd2-2.8 0.60 6.00 6.60 0.60 6.60 6.14 6.66 6.66 6.11 6.00 6.6 6.CO 6.63 8.08 6.14 6.04 
5 1.60 1.001.60 1.69 1.666.86 1.06 1.960.89 1.90 6.94 1.60 6.97 6.92 0.86 6.96 

Phil-3 6.28 6.00 0.00 6.60 6.30 6.60 .66 6.66 6.06 0.65 6.66 6.60 0.42 6.25 6.36 6.11 
4 6.47 1.60 6.36 6.87 6.35 9.83 6.83 6.93 1.66 0.95 6.91 1.60 6.53 6.64 0.53 6.74 
5 6.25 6.00 0.70 0.13 6.35 0.17 0.17 6.07 6.60 6.60 6.09 6.60 6.5 6.11 6.11 6.15 

.....................................---------------------------------------------------------------------­
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Table 15. Frequencies of detected alleles Inpopulations of Roumanian flints (group 10)
 
.........................................................................................
 

Locus Number of popul at i ons
 
...................................................................... 
 Average
 

Allele 676 690 692 700 1528 1530 1549 1552 1592
 
.........................................................................................
 

AcpI-2 0.20 0.05 0.13 0.23 0.15 0.05 0.23 0.30 0.10 0.16 
3 0.08 6.00 0.00 0.02 0.00 0.05 0.12 0.05 0.50 0.09 
4 0.72 0.95 0.47 0.75 0.83 0.73 0.65 0.65 0.46 0.69 
6 0.10 0.00 0.40 0.00 0.02 0.17 0.00 0.00 0.00 0.06 

AdhI-4 0.22 0.77 0.58 0.76 0.50 0.62 0.90 0.71 0.83 0.65
 
6 0.78 0.23 0.42 0.24 0.50 0.38 0.16 0.29 6.17 6.35
 

Cat3-7 0.00 0.00 0.00 6.13 0.08 0.08 0.05 0.03
6.03 	 0.04
 
9 0.65 0.40 0.78 0.67 0.65 0.35 0.80 0.62 0.72 0.63
 
12 0.35 0.0 0.22 0.20 0.27 0.62 0.12 0.33 0.25 0.33
 

Enpl-6 0.40 0.70 0.48 0.35 0.72 0.58 0.55 0.45 0.85 0.56
 
8 0.60 0.30 0.52 0.65 0.28 
 0.42 0.45 0.55 0.15 0.44
 

EstB-4 0.50 0.50 0.50 0.50 0.50 0.50 0.40 0.50 0.50 0.49
 
4.5 0.50 0.50 0.50 0.50 0.50 0.50 0.53 0.50 0.50 0.50
 
5 0.00 0.00 0.00 0.00 0.00 0.00 0.07 .00 9.00 0.01
 

61ul-1 0.00 0.00 0.00 0.00 0.03 0.13 0.05 0.08
0.00 	 0.03
 
2 0.05 0.03 0.00 0.06 0.12 0.03 0.07 0.15 0.12 0.06
 
3 0.00 0.25 0.00 6.00 0.30 0.15 0.00 0.05 0.00 0.08
 
6 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.13 0.10 0.03
 
7 0.75 0.37 0.85 0.95 0.48 0.52 0.70 0.52 0.65 0.65
 
8 0.00 0.80 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.01
 
10 	0.00 0.00 0.00 0.00 0.02 0.00 0.00 6.00 0.00 0.00
 
N 0.20 6.35 0.15 0.00 0.00 0.30 0,10 0.10 0.05 0.14
 

SOtI-4 1.00 0.93 0.63 1.00 
 1.00 1.00 6.88 0.98 1.00 0.94
 
6 0.00 0.07 0.37 0.00 0.00 0.00 0.12 0.02 0.00 0.06
 

Got2-2 0.00 0.20 0.00 0.23 0.20 0.05 0.03 0.08 0.18 6.11
 
4 1.00 0.80 1.00 0.77 0.80 0.95 0.97 0.92 0.82 0.69
 

6ot3-4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
 

Idhl-4 1.00 1.00 1.60 1.00 1.00 1.00 1.00 1.00 1.00 1.00
 

1dh2-4 0.23 6.55 0.95 0.38 0.23 0.43 0.63 0.33
0.28 	 0.45
 
6 0.77 0.45 0.05 0.62 0.77 0.72 0.57 0.37 0.67 0.55 

...............................................------------------------------------------­
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Table 15. continued 
.........................................-------------------------------------------...
 
Locus Number of populations
 

...................................................................... Average

Allele 676 690 692 70 1528 1530 1549 1552 
 1592
 
................................--------------------------------------------------------­
Mdhl-I 0.03 0.29 000 0.08 0.05 9.23 0.19 0.15 008 0.10 

6 0.97 0.80 1.00 0,92 0.95 0.65 0.90 9.85 0.90 .88 
10.5 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.00 0.02 0.02 

Mdh2-3 0.00 9.18 0.43 0.45 0.05 
 0.15 0.13 0.23 9.18 0.20
 
3.5 	 0.00 0.90 0.00 1.00 0.03 0.10 0.35 0.10 0.12 0.08 
t 1.0 0.82 0.57 0.55 0.92 0.75 0.52 0.67 0.70 0.72 

Mdh3-16 0.97 1.00 1.00 1.00 0.95 0.98 1.90 0.98 0.95 
 0.98
 
18 0.03 0.00 0.09 0.00 0.05 0.02 0.00 0.02 9.95 0.02
 

Mdh4-12 1.90 1.00 1.00 1.00 1.10 1.00 1.09 1.00 1.00 
 1.09
 

MdhS-12 1.90 1,09 1.00 1.00 1.00 0.73 
 1.00 1.00 1.00 0.97
 
15 0.90 .0 0.00 0.090 0.90 0.27 0.00 0.99 0.00 0.03
 

Pgml-9 IM 1. 0.83 1.90 1.00 1.00 0.90 0.98 1.00 0.97
 
16 0.00 0.00 0.17 0.00 0.00 0.09 0.10 0.02 0.99 0.03
 

Pgm2-3 0.03 0.08 0.00 0.00 0.13 0.15 0.03 0.18 0.30 0.10
 
4 0.97 0.92 1.00 1.00 9.87 0.85 0.97 0.82 0.70 0.90 

Pgdl-2 0.03 9.10 9.29 0.05 0.28 0.25 0.33 1.18 0.59 0.21 
3.8 9.97 1.00 0.71 
 0.95 0.72 0.75 0.67 9.82 0.59 9.79
 

Pgd2-2.8 0.90 0.05 9.90 0.29 0.09 0.00 0.25 0.16 0.98 0.08
 
5 1.0 0.95 1.99 0.80 1.00 1.00 0.75 0.84 9.92 0.92 

PhiI-3 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.90 0.09 0.04
 
4 1.00 1.00 1.09 0.93 1.99 0.67 0.83 0.95 1.00 0.93
 
5 0.09 0.90 0.90 0.07 0.0 0.0 0.17 0.05 0.00 0.03 

.................................---------------------------------------------------------­
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Table 16. Frequencies of detected alleles Inpopulations of large-eared flints (group 11) 
.....................................................................................................
 

Locus Number of populations
 
................................................................................... 
 Aveeage 

Allele 138 141 715 832 838 918 922 984 1544 1577 1717 1729 1744 1833 
.....................................................................................................
 

Acpl-1 6.68 6.66 6.66 6.66 0.666 .6 6 .066 06.0 .66 0.606.60 0.60 0.60 0.60 0.01 
2 0.58 6.61 6.17 0.57 0.31 0.42 1.31 6.06 063 0.1? 6.28 0.14 0.28 0.42 0.31 
3 6.66 1.066.28 6.60 6.16 6.25 6.38 6.6? 06.0 0.17 0.11 0.22 6.65 6.19 6.14 
4 6.28 9.39 6.55 6.43 6.47 6.33 6.28 1.93 6.97 0.58 0.47 6.58 0.56 6.39 6.56 
6 6.66 6.60 0.06 616 0.6 6.16 6.63 6.00 6.60 0.89 0.14 0.06 0.17 0.60 0.04 

Adhl-2 6.66 6.66 6.16 6.66 6.60 0.160 0.166 6.66.0 0.00 0.00 0.00 0.66 0.06 6.60 
4 6.72 1.066.75 6.17 0.23 6.78 0.50 6.46 6.33 0.69 0.61 0.61 0.47 0.78 0.58 
6 6.28 6.66 6.19 6.83 6.77 6.22 0.56 6.60 6.67 0.31 6.39 0.39 0.53 6.22 6.42 

Cat3-7 6.68 6.08 0.66 6.6 6.14 6.17 0.66 6.13 0.06 0.06 6.63 0.06 0.11 0.03 0.06 
9 1.11 6.89 6.83 1.00 6.39 6.69 6.78 6.87 6.56 0.44 6.50 6.83 6.67 0.69 0.71 
12 0.11 6.63 6.17 6.66 6.47 0.14 6.22 6.06 0.56 0.56 6.47 0.11 6.22 0.28 6.23 

Enpl-6 6.94 6.53 1.58 6.37 6.41 6.22 6.69 1.666.23 6.92 6.39 0.53 6.86 0.78 6.60
 
8 0.06 6.47 6.42 6.37 6.59 6.78 6.31 6.66 0.77 0.68 0.61 6.47 0.14 0.22 6.38 
10 6.06 0.66 6.06 6.26 0.60 6.00 0.66 6.66 6.06 0.06 6.00 6.00 0.00 0.6 0.02 

Est8-4 6.25 0.14 6.47 1.66 0.56 6.47 6.33 1.6 1.06 0.39 6.28 0.58 0.69 0.28 0.53 
4.5 6.69 0.72 6.53 6.00 6.44 6.47 6.50 6.66 0.660.56 6.64 6.36 0,22 0.33 0.39
 

5 6.63 6.08 6.60 0.00 0.60 6.66 0.17 6.66 0.66 0.5 0.03 0.06 0.03 6.39 0.07 
6 6.63 6.66 6.66 0 0. 660 06.0 6.6 0.66 0.60 6.0 6.65 0.00 0.06 0.06 0.61 

61ul-I 0.66 6.0 0.60 6.16 6.66 6.66 6.06 6.60 0.06 6.3 0.03 6.00 6.66 0.63 6.01 
2 6.45 6.66 6.17 6.00 6.66 6.33 6.63 6.00 6.63 0.66 0.08 0.39 0.68 0.11 #.12 

6.61 0.63 6.60 0.66 6.06 6.66 0.633 6.60 6 6 6.6 .06.6 6.00 6.36 0.06 6.06 
0.66 6.90 0.66 0.66
6 6.08 6.66 6.80 6.06 0.00 6 .06 0.06 0.66 6.66 0.17 6.14 

7 6.47 1.660.69 6.60 6.00 0,61 0.75 1.00 6.53 6.64 0,83 0.44 0.64 0.86 6.61 
N 1.60 6.1 0.11 0.60 6.20 6.66 6.22 6.00 0.14 0.33 0.00 0.11 0.11 0.00 6.09 

Gotl-4 0.97 1.601.061.66 1.66 1.061.00 1.00 1.001.1161.00 1.06 1.606.94 6.99
 
6 6.63 6.66 6.00 0.66 6.60 0.00 6.66 0.60 6.0 0.60 6.66 6.66 0.00 6.66 0.01 

6ot2-2 0.06 0.60 6.63 0.60 0.60 0.67 6.63 0.03 0.30 6.31 0.60 0.17 0.66 0.66 0.11 
4 1.00 1.60 0.97 1.00 1.66 1.33 6.97 6.97 6.67 6.69 1.000.83 1.60 1.06 6.89 
10 6.00 0.160.66 .66 O 0.66 6.06 0.66 0.66 6.00 6.60 6.00 6 66 6.66 1.63 6.66 

6ot3-4 1.061.60 1.66 1.60 1.66 1.00 1.60 1.66 1.66 1.60 1.06 1.66 1.00 1.06 1.06 

Idhl-4 1.60 1.06 1.66 1.60 1.66 1.60 1.66 1.00 1.66 0.78 1.60 1.00 1.66 1.00 0.98 
6 6.66 6.66 6.66 6 6.61.6.66 6.60 6 1.066 6.22 6.60 6.66 6.66 0.60 6.62 

Idh2-4 6.17 6.66 6.58 6.59 6.69 6.11 6.56 0.17 6.43 0.68 f,,j30.25 6.33 6.17 6.28 
6 6.83 1.666.42 0.41 6.91 1.89 6.44 6.83 6.57 0.92 6.67 6.75 0.67 6.83 1.72 

............................................................................................
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Table 16. continued 

Locus Number ol popuI at ions
 

Allele 138 141 715 832 838 918 922 984 1544 1577 1717 1729 1744 1833
 
.................................-------------------------------------------------------------------­
MdhI-1 0.1 1.11 0.24 0.90 0.00 0.44 0.03 0.32 0.21 0.22 0.25 0.08 0.03 0.14 0.14
 

6 1.10 1.90 0.76 1.00 1.00 0.53 0.97 0.68 0.79 0.78 0.75 0.92 1.97 0.86 9.86 
11.5 0.9 0.90 0.00 9.00 0.00 0.03 0.Oi 0.00 0.00 0.00 0.00 0.90 9.0 0.90 .00 

Mdh2-3 0.90 0.22 9.06 0.00 0.00 0.28 0.06 0.00 0.00 0.44 9.42 0.28 0.25 0.14 0.15 
3.5 0.00 1.06 0.00 0.50 0.23 0.05 0.00 0.00 0.0? 0.00 0.00 0.90 90.6 0.22 0.09 
6 1.00 0.72 9.94 0.50 0.77 0.67 0.94 1.000.93 0.56 0.58 9.72 0.69 0.64 0.76 

Ndh3-16 1.10 1.00 1.00 1.00 1.00 1.00 1.001.001.00 1.001.00 0.94 0.92 0.86 0.98 
18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.6 0.08 0.14 112 

Mdh4-12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Mh5-12 1.00 0.94 0.88 1.00 1.00 0.94 0.69 1.0M0.91 0.83 0.94 0.86 1.00 0.86 0.92 
15 0.00 9.06 0.12 0.00 0.00 0.06 0.31 0.00 0.07 0.17 0.06 0.14 0.00 0.14 9.08
 

Pg&l-9 0.64 0.47 1.00 1.00 1.00 0.92 1.00 
0.70 0.97 1.00 1.000.97 0.97 0.89 0.89 
16 9.36 0.53 0.00 0.00 0.00 0.O 0.00 0.30 0.03 0.00 0.10 0.03 0.03 1.11 0.11 

Pg2-2 0.00 O.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.99 0.90 1.030.90 0.02 
3 0.33 0..6 0.31 0.37 0.03 0.03 0.06 0.03 0.00 0.08 0.19 0.19 0.28 0.06 0.14 
4 0.67 0.72 0.69 0.63 0.97 0.97 0.94 0.97 1.000.92 0.81 1.81 0.69 9.94 9.84 

PgdI-2 0.17 0.00 0.00 0.57 0.10 0.64 0.14 0.23 0.33 0.19 0.90 0.28 0.22 0.17 0.22
 
3.8 6.83 1.00 1.00 0.43 0.90 0.36 0.86 0.77 0.67 0.81 1.00 0.72 9.78 1.83 0.78 

Pgd2-2.8 900 9.00 0.00 0.00 0.20 0.00 0.06 0.00 0.03 0.00 0.00 9.00 9.08 0.00 0.03 
5 1.90 1.00 1.00 1.00 0.80 1.00 0.94 1.00 0.97 1.00 1.00 1.00 0.92 1.00 0.97 

Phil-4 1.90 1.00 0.89 1.00 1.00 0.97 0.92 1.00 1.00 0.92 1.00 0.97 0.92 .89 0.96 
5 0.00 0.00 0.11 0.00 0.00 0.03 0.08 0.00 0.0 0.08 0.00 0.03 9.08 0.11 0.04 

.................................-------------------------------------------------------------------­
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Table 17. Frequencies of detected alleles Inpopulations of white seml-dents 'Moravac' (group 12)
......................................................---------------------------------------------------..
 
Locus Number of populations
 

Allele 58 
 90 198 385 435 539 654 669 724 799 812 894 
 879 882 887
 

Acpl-l I.9 9.99 1.9 .199 .91 9.99 9.99 9.99 9.93 9.99 9.99 9.#1 .99 @.to 9.99 I.99 
2 0.33 9.55 9.48 0.35 9.90 1.73 9.93 9.83 9.75 0.19 0.38 1.54 9.19 9.94 1.35 0.36 
3 9.7 0.13 1.11 .10 @.91 0.09 0.19 9.1 1.12 0.10 0.99 9.19 1.99 i.PX 1.15 9.03 
4 0.60 9.42 0.52 9.65 1.99 1.27 1.97 9.17 9.20 9.89 9.62 0.46 0.90 0.96 0.59 9.61 

Adhl-4 9.63 9.710.48 9.53 1.72 1.96 1.991.75 9.71 9.87 1.991.1 9.97 1.10 1.53 9.79 
6 1.37 9.29 0.52 9.47 1.28 9.94 9.91 0.25 9.29 0.13 9.919.99 1.93 9.99 9.47 9.21 

Cat3-7 0.15 9.19 0.00 1.999.09 0.15 1.19 0.99 J.99 1.98 0.15 9.99 9.09 S.99 0.09 9.05 
9 9.85 0.60 1.10 9.79 1.43 1.85 
0.45 1.00 0.5 0.65 0.43 1.00 1.99 1.09 1.98 0.77 
12 0.00 0.30 0.00 9.21 9.57 0.90 9.45 9.1 0.50 0.27 1.42 9.99 1.00 9.09 9.02 9.18 

Enpl-6 1.909.63 1.00 1.991.991.1 1.99 1.99 1.91 1.991.991.99 1. 1 I9I 1.99 9.98 
B 0.90 0.37 0.00 0.09 0.191.9 9.11 .91 0.99 0.99 f.99 9.00 9.99 1.99 .19 1.12 

Est8-4 0.50 9.50 0.50 9.50 0.59 1.51 1.50 1.51 9.51 0.50 9.51 .46 1.50 0.59 1.55 9.5 
4.5 0.50 0.50 9.50 9.50 9.59 9.59 0.50 0.59 9.50 9.50 9.59 0.42 0.59 9.50 0.50 9.49 
5 0.00 9.09 0.90 9.00 9.00 9.99 9.99 9. 11 .99 9 .999 .999,12 1.99 9.99 9.99 9.91 

BIul- 0.10 9.00 0.090.37 9.99 9.19 1.09 9.10 9.11 9.99 9.99 0.10 9.19 9.92 1.09 9.93 
2 0.93 9.28 0.00 9.96 9.93 9.18 0.58 1.42 9.09 0.63 9.99 0.15 9.00 9.17 0.15 9.18 
3 9.09 9.10 9.00 9.1 9.00 9.12 0.00 #.#1 0.15 I.9 1. 9.99 . 9.11 9.99 9.91 
6 0.02 9.00 0.17 9.99 0.90 9.98 9.15 9.19 9.09 9.99 *.1I1.17 9.00 1.#9 9.09 1.4 
7 0.53 8.47 0.83 0.44 0.47 .57 9.27 1.98 0.71 9.32 0.99 9.52 1.00 9.29 9.521.52 

19 9.12 9.99 9.99 0.10 9.91 9.90 0.01 9.9 I.99 9.09 9.11 1.01 1.09 9.99 9.99 9.1 
N 0.20 9.25 9.99 9.13 0.51 9.15 1.99 1.50 9.15 1.15 0.10 9.16 1.99 1.29 9.65 #.21 

6ot1-4 1.991.001.00 1.991 1.99 1.991.9 9.77 1.9 1.99f 1.99 1.99 1.19 1.of 1. ,.98 
6 9.00 1.09 0.00 9.99 0.10 0.09 9.01 1.23 0.11 9.99 1.99 1.99 1.99 I,.9 0.99 1.12 

6ot2-2 0.11 0.00 9.13 9.90 9.99 1.99 9.35 1.2 I.9 1.53 1.i9 0.99 9.09 .10. .20 9. if 
4 9.89 1.00 9.87 1.0 1.0 1.90 0.65 0.98 1.00 9.47 9.95 1.09 1.00 9.90 0.89 1.9 
N 0.00 0.00 9.99 0.99 9.00 9.90 0.99 1.9 9.99 0.99 9.05 9.99 f.00 9.99 0.99 II 

6ot3-4 1.001.90 1.0 1.99 1.991.10 1.99 1.99 1.99 1.99 1.99 1.#1 1.99 1.9 1.99 1.99 

ldhl-4 1.00 1.00 
 1.001.90 1.99 1.10 1.19 1.00 1.99 1.0 1.991.10 1.10 1.0 9.33 9.96 
6 0.99 0.990.09 9.0 9.99 0.99 .199.99 0.19 9.99 9.09 1.90 1.10 1.99 1.67 9.94 

Idh2-4 0.73 0.43 1.46 9.54 9.30 9.98 1.15 9.33 0.19 1.33 9.13 1.79 1.43 9.81 9.01 9.43 
6 9.27 0.57 0.54 9.46 9.79 0.12 9.85 1.67 0.91 9.67 9.87 1.21 1.57 9.19 1.91 1.57 

...............................................------------------------------------------------------------­
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Table 17. continued 
............................................................................................................
 

Locus Number of populat ios
 
.......................................................................................... 
 Aveeage 

Allele 58 90 198 3B5 435 539 654 669 724 799 812 94 070 882 887 

Hdh1-1 0.29 1.## 1.27 0.19 0.15 0.99 0.00 0.1 1.13 1.25 9.90 9.02 91.1 0.15 0.99 9.09 
6 0.89 1.1 1.73 1.119.85 1.01 1.91 1.11 1.87 9.75 1.191.98 1.01 9.85 1.01 9.91
 

Ndh2-3 1.18 9.99 9.94 0.44 9.13 9.83 9.13 1.42 1.33 9.93 0.29 1.19 1.34 1.35 5.38 0.26 
3.5 .19 9.19 9.#9 0.H 9.92 9.19 9.99 9.11 9.99 1.091.09 1.12 9.91 1.## 1.09 6.11 
4.5 9.9111.119.99 9.99 9.99 9.19 1.19 1.09 9.19 1.19 91.1 1.0.13 9.99 0.99 5.99 

6 1.2 1.90 0.96 0.56 0.95 9.17 1.87 0.58 0.67 1.97 1.81 1.79 0.63 9.65 0.62 0.74 

Ndh3-16 1.11 1.09 1.99 0.98 0.83 1.19 1.910.94 1.I1 1.091.999.98 1.991.09 1.99 9.98 
18 9.99 9.99 1.99 9.92 1.17 0.919.99 1.96 1.69 #.99 9.99 9.12 0.91 9.91 9.1 9.02
 

Rdh4-12 1.091.99 1.00 1.9 1.911.09 1.9 1.09 1.991.1 1.91 1.00 1.111.99 1.1 1.00
 

Adh5-12 1.999.85 1.19 1.091.99 1.## 1.00 1.10 1.091.9I. 1. 1.1161.001.199.83 .98
 
15 9.69 9.15 9.96 0.99 9.99 0.91 9.99 9.99 9.60 9.09 1.17 9.99 9.99 9.09 0.9 0.02 

Pg&I-9 1.11 1.00 1.## 1.1 1.09 1.00 1.116.79 1.65 1.83 9.85 1.111.00 0.79 1.99 1.93 
16 I.99 9.99 1.00 9.99 9.91 .96 1.99 1.21 9.35 1.17 0.15 91.990.19 1.21 9.00 0.07 

Pqa2-3 9.13 9.99 9.94 1.00 1.35 9.28 1.11 9.35 9.199.1161.23 1.46 1.19 9.21 9.19 0.21
 
4 0.87 1.09 0.96 9.10 1.65 9.72 1.999.65 1.091.94 9.77 0.54 0.90 9.79 1.90 9.79 

PgdI-2 9.13 0.33 1.1 0.42 9.83 0.98 9.09 9.17 0.61 0.32 0.53 9.17 1.91 9.79 9.25 9.27 
3.8 0.87 1.67 1.1 1.58 1.17 0.92 1.10 9.83 1.111.68 9.47 9.83 1.10 0.21 9.75 9.73 

Pgd2-2.8 9.09 1.10 0.96 .99 1.1. 1.116 0.9 1.00 9.05 9.13 0.11 #.991 I II 1.99.58 9.5 
5 1.99 1.00 1.99 1.11 1.1 1.10 1.1 1.10 9.95 0.87 1.1 1.1101.011.999.42 1.95 

PhiI-4 1.11 9.83 0.71 1.00 9.65 1.00 .58 1.73 1.991.95 1.73 1.999.89 9.73 1.90 6.85 
5 0.99 1.17 1.29 1.91 0.35 9.99 9.42 9.27 1.90 0.15 0.27 9.99 1.21 .27 9.99 9.15 
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Table 18. Frequencles of detected alleles Inpopulations of USA corn type belts (group 13) 
-4 

- - - -- - -. - .- .-.-.------------------------------------------------------------------------------------------------------------

.-.--------------------------------------
 m 

Locus Nuaber o f populations C 

--------------------------------Aveag

Allele 19b 216 233 236 243 
 258 273 278 284 384 426 482 559 566 577 638 645 
 694 761 1444 1467 1478 1505 1517 1561
 

Acpl-1 6.10 1.01 0.0. .10 0.11 0.00 1.10 1.00 9.11. 1.60 ,.6
I.e, 0.10j 0.00 6

Acl- 0000.0
2 1.11 0.94 .0100.25 0.44 9.16.0 0009.9 0.0
1.01 0.38 0.22 0.56 0.01 0.00 . 0.0
0.16 0.01 1.12 1.00 .00.090 0.62 0.0.0 0 0.00 0.0 9 0.0
0.78 0.08 0.38 0.94 0.31 0.44 0.00 0.0
0.64 0.39 9.14 0.50 0.39
 

3 1.11 0.00 0.86 0.40 1.47 1.01 0.11 
0.09 1.00 0.04 0.01 0.02 .00 0.00 0.00 9.01 #-00 0.06 0.09
0.0 0.93 0.14 9.17 0.11 1.17 0.12
 
4 1.86 0.06 i.08 1.60 0.28 0.56 1.84 1.00 
 0.00 0.58 0.69 0.76 0.0 0.44 0.22 
 0.92 0.62 0.38 0.03 0.58 0.44 0.22 0.41 0.72 0.33 0.47
.J0
6 0.1 0 .000.00 .10 0.90 0.00 0.00 0.00 
 0.00 0.19 0.0 0.1 0 0.0 00. 0.00 0.00 0.0 9.05 0.90 0.03 0.90 0.09 0.92
,8! 0.03 


AdhI-4 
 1.96 0.39 0.25 0.75 0.89 0.17 0.38 0.70 0.13 1.00 0.98 0.92 1.01 0.65 0.90 0.93 0.76 0.94 0.97 0.78 1.84 1.01 4.69 1.42 1.00 0.76 0
6 1.04 0.61 0.75 0.25 1.11 9.83 0.62 0.39 0.87 0.01 0.02 0.08 0.00 0.35 0.10 0.07 0.24 
0.06 0.03 F.22 0.16 0.06 0.31 0.58 0.00 0.24
 

Cat3-7 1.18 0.10 i0 1.60 0.00 0.00 0.09 1.00 0.00 0.0 0.00 0.22 
z
 

0.00 0.00 0.02 0.22 0.00 0.01 0.90 0.08 
 0.08 0.10 0.10 0.00 1.39 9.05
9 1.78 0.44 0.94 0.70 0.69 1.00 0.91 0.87 1.000.12 1.14 0.62 0.58 1.54 0.26 0.72 0.62 0.90 
 1.90 9.67 0.53 1.00 1.00 0.67 1.55 0.69

12 0.14 0.56 0.96 0.30 0.31 0.00 0.00 0.13 0.06 0.88 
 0.B6 0.16 0.38 0.46 0.28 9.56 0.38 0.11 0.90 0.25 0.39 0.00 0.00 0.33 0.06 0.24

N 1.01 0.09 1, 0 .000 .00 . g 6.000 .00 0.10 9.00 0.00 9.00 1.04 0.00 0.44 
0.00 0.00 0.00 0.00 0.00 0.0909.00 0.00 0.00 0.01 0.02 C.0 

Enpl-4 0.00 0.0 0.00 0.00 0.01 
0.00 0.00 0.00 0.09 0.00 0.90 0.90 0.99 9.00 0.90 9.09 0.00 0.90 9.99 0.09 0.90 0.00 0.09 0.19 0.00 0.0
6 1.00 1.01 1.01 0.84 1.011.00 1.00 1.87 9.00 1.01 1.00 0.80 
 0.94 1.00 1.00 1.00 0.96 0.88 1.90 0.64 0.67 0.86 1.00 0.78 0.61 0.89
7 0.00 1.01 0.0 10 0.0.000 .000 .000. 0 . 0.00 .0 .00 0.0 
9.6 0.00 .00 0.00 0.4 .90 0.90 0.00 0.00 .00 0.00 0.93 1.00 1.00

8 0.010.00 0.00 0.16 0.00 0.60 0.60 0.13 1. 0.00 0.90 0.20 0.00 0.09 0.00 0.00 0.00 0.12 
0.00 8.36 9.33 9.14 0.90 0.00 9.39 9.11
 

Est8-4 1.50 .14 5.22 0.41 0.36 0.47 9.69 0.53 0.80 0.50 0.50 0.50 0.50 0.50 0.50 0.59 0.59 9.29 1.99 0.53 0.47 0.67 0.510.44 0.33 0.49
4.5 0.50 0.64 9.78 0.59 0.56 0.45 0.31 0.47 0.20 0.50 0.59 0.50 0.50 0.50 0.50 0.50 0.50 0.60 0.00 0.47 0.50 0.30 0.50 0.56 0.39 0.48
5 1.10 .22 0.00 0.00 9.08 0.09 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.09 0.00 0.90 0.20 9.00 0.00 0.03 0.03 0.00 .0.09 0.17 0.03
6 0.16 0 1.60 .0.00.09
1.00 .00 0 
 0.09 0.00 0.00 0.9 0.00 0.09 0.00 0.00 0.00 .0 0.0 0.00 0.90 0.00 0.00 9.0 9.9 0.00 .11 0.00
 

http:0.0909.00


Locus Nuaber of popul at i on s 

Ave.rage

Allele 19t 216 233 236 243 258 273 
 27B 284 384 426 482 559 566 577 639 645 694 761 1444 1467 1478 1505 1517 1561
....................................................-------------------------------------------------------------------------------------------------------------------­

G1u1-l 
2 
3 
6 
7 
N 

I.M 5.00 0.00 
5.51 1.25 0.50 
0.00 5.90 0.09 
5.05 5.0 9..00 
9.52 6.64 0.83 
1.48 0.11 0.17 

0.06 
8.37 
0.03 
0.07 
5.27 
0.20 

0.22 
0.03 
0.00 
0.00 
0.68 
9.07 

0.00 
0.00 
0.00 
0.00 
1.90 
0.00 

0.45 
0.12 
0.00 
0.20 
9.23 
0.00 

0.0 
0.42 
0.00 
0.24 
0.34 
0.09 

0.00 
0.80 
0.00 
0.15 
0.05 
.00 

0.00 
0.00 
0.00 
0.00 
0.69 
0.31 

0.00 
0.14 
0.00 
0.08 
9.70 
0.08 

0.00 0.00 0.02 0.00 0.00 e.00 0.00 0.03 o.oq o.oo o~oo 
0.44 0.24 0.02 0.10 0.26 0.49 0.00 0.00 0.36 0.17 0.00 
Me e 0.00 0.0 0.0 0.00 0.00 .0 0.00 0.00 .0 
902 0.00 0.00 0.00 0.00 0.02 0.44 0.00 0.00 0.00 0.17 
0.24 0.08 0.44 0 22 0.5a 0.18 0.28 0.72 0.33 0.67 0.67 
0.32 0.08 0.52 0.60 0.16 0.32 0.28 0.25 1.22 0.16 0.16 

0.08 
0.90 
0.0 
0.00 
0.75 
1.17 

j.50 O.Og 
9.03 0.11 
6.oo0o0.90 
0.0 0.99 9 
0.75 0.83 
0.22 5.96 

0.04 
0.29 
9.60 
.05 

0.51 
0.21 

6otl-4 
6 

1.01 1.09 1.01 
9.0 0.00 0.00 

9.66 
0.34 

1.00 
0.00 

1.00 
0.00 

1.00 
0.00 

1.00 
0.00 

1.00 
0.00 

1.00 
0.00 

1.091.90 
0.09 0.009 

1.00 
.00 

0.78 
0.22 

1.00 1.00 
9.00 0.00 

0.98 
0.02 

1.00 
0.00 

1.00 
0.00 

0.97 
0.03 

0.94 
0.06 

1.00 
0.00 

1.00 
9.00 

0.97 
0.03 

1.00 
5.00 

5.97 
0.93 

rot2-2 
4 
N 

Got3-4 
N 

.099 9.00.09 0.16 
1.55 1.00 1.00 9.84 
9.55 9.55 .00 0.00 

1.59 1.00 1.00 1.00 
0.00 0.00 0.00 0.00 

0.17 
0.83 
0.50 

1.00 
0.00 

0.00 
1.00 
0.00 

1.00 
0.00 

0.13 
0.87 
0.00 

1.00 
0.00 

0.00 
1.00 
0.09 

1.00 
e.00 

0.00 
1.00 
0.00 

1.00 
0.00 

0.00 0.35 0.20 9. 
1.00 0.65 0.80 1.00 
0.00 0.00 0.00 0.00 

1 .001 .001 .001.00 
0.00 0.00 0.00 0.00 

0.000.00 
1.00 1.00 
0.00 0.01 

1.00 1.00 
e.00 OM 

0.04 0.26 
0.80 0.74 
0.6 0.00 

1.0 1.0 
0.00 9.00 

0.00 
1.00 

.00 

1.00 
e.00 

0.13 0.25 
0.27 0.75 
0. 000. 

1.0 10 
e.00 0.02 

0.00 0.36 0.00 
1.00 0.64 1.00 

00.00 0.00 .00 

.Oe 1.00 1.00 
O..U 0.00 0.00 

9.08 
0.92 
0.0 

1.00 
0.00 

0.08 
0.92 

0.99 

0.67 
0.33 

0.59 
0.99 
0.91 

0.99Z 
e.01 

mz 
m 
.­

m 

Idhl-4 1.1191,09 1.00 1.oo 1.00 1.00 1.00 1.00 1.00 1.Fe 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.9?y .80 1.00 1.00 1.00 1.06 1.10 

Idh2-4 
6 

9.82 
5.18 

9.28 
1.72 

0.53 
0.47 

0.87 
0.13 

0.19 
0.81 

0.72 
5.28 

0.91 
5.09 

0.97 
9.03 

0.70 
0.30 

0.16 
0.84 

0.28 
9.72 

0.76 
0.24 

0.18 
9.82 

0.48 
0.52 

0.50 
0.50 

0.20 
0.80 

2.70 
0.30 

0.18 
0.82 

0.44 
9.5o 

0.39 
5.61 

9.31 
9.69 

0.44 
9.56 

0.53 
0.47 

0.31 
0.69 

0.56 0.48 
0.44 0.52 

confinued> 

2 

0
Cl, 
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Table 18 continued 
--.- .- .-- .-.-.-.-.-----------------------------------------------------------------------------------------------------------------


Locus Number of populations 
 m 
....................................................................................................................................................- Average


Allele 196 216 233 236 243 258 273 278 
 284 384 426 482 559 566 577 638 645 694 761 1444 1467 1472 1505 1517 1561
 
..................................................----------------------------------------------------------------------------.---------------------------------------­

. .dh1-19.90 9.13 9.08 9.99 9.11 9.9l p.29 0.14 0.34 1.59 0.16 0.02 9.14 0.90 1.22 9.36 0.17 0.11 9.17 0.11 9.99 0.47 0.91 9.15 -46 1.94 1.92 1.09 1.87 9.92 1.1 0.90 1.99 9.89 0.86 9.62 9.46 9.84 1.98 9.86 1.991.78 9.64 .83 9.89 9.83 9.89 1.91 1.53 1.99 9.85 
9 11.114!,1I9 0.11 11 i i.01 0.00 .000 1.01 0 0 I0.11 0.00 1. .601 .0 1 . 1 1 .00 ! . .00 1. 0.00 .000 .0.1 1.01 1. 0.110 

11.5 0.02 0.11 0.11 0.6l 1.10 1.01 .60.0 # .to . # 04 @1 1.900.0 1.00.0 1. 0.0 .00 0.00 0.00 1.00 1.00 0.106 .00 0.9014 IJ.00 

0 
Mdh2-3 1.12 11.9 9.53 9.20 1.22 0.44 1.91 9.13 9.18 9.98 9.14 0.34 0.99 1.82 0.91 9.42 9.26 0.99 0.7e 9.99 9.39 9.31 1.56 9.58 9.28 9.29 

0 
m 

3.5 9.18 1.10 1.99 0.10 1.99.96 1.48 9.97 1.91 9.2 9.22 1.199.8 0.94 0.09 0.98 9.09 9.1 9.19 9.17 9.14 9.09 0.1 1.999.99 9.10 z m 
6 1.81 1.19 9.47 1.89 9.78 1.5 11.529.99 9.82 0.00 9.64 0.66 9.92 9.14 1.990.50 0.7# 1.00 0.20 0.83 0.47 0.69 0.44 9.42 9.72 9.61 8 

C.) 

1dh3-16 1.11 1.99 9.22 1.91 9.73 0.97 1.99 1.90 1.99 1.69 9.96 1.90 1.99 1.00 9.98 9.32 1.00 9.66 1.90 1.99 0.94 0.69 1.00 1.00 9.69 9.81 
16.9 1.10.1 0 .9 .1 0. .12 0.11 0.00 9.0 0.99 9.09 0.09 9.99 0.99 0.99 9.09 0.00 9.99 0.09 0.99 9.9 .09 9.99 0.9 9.99 9.00 9.90 
18 0.1 1.11 9.78 1.19 9.15 9.03 9.99 9.1 0.99 9.31 0.04 9.99 0.00 0.09 9.02 0.68 9.91 9.34 0.00 9.99 0.96 0.31 9.91 9.09 0.31 9.13 

1dh4-12 1.99 1.9 1.00 1.99 1.0 1.0 1.91 1.90 1.99 1.0 1.1 1.901.99 1.99 1.11 1.091.0 1.90 1.90 1.90 1.90 1.09 1.99 1.91 1.09 1.00
 

1dhS-12 1.19 0.89 1.91 1.99 1.11 1.10 1.911.19 1.90 1.1 1.01 1.00 1.09 9.96 1.09 1.00 1.99 1.09 1.00 1.99 1.99 0.94 1.909.97 1.90 9.99 
15 1.01 9.11 0.0 9.09 9.99 9.99 9.11 9.00 1.1 9.11 9.99 1.90 0.00 9.94 9.09 0.1 0.9 9.0 9.99 0.1 1.999.16 0.0 1.93 1.90 9.01 



Locus Number o p p u Ia t i on s 

Allele 196 216 233 236 243 258 273 278 284 384 426 482 559 566 577 638 645 694 761 1444 !467 1478 15051517 1561 

Pgml-9 
16 

1.11 
5.55 

5.97 
5.53 

1.53 
5.47 

1.91 
5.10 

1.55 0.61 
0.00 5.39 

1.00 
5.00 

1.73 
1.27 

1.055.98 
0.55 5.02 

0.98 
0.52 

1.05 1.50 
5.05 #.OF 

0.98 
0.52 

1.05 1.01 
0.00 0.05 

1.0 
5.00 

1.01 
5.55 

0.90 
0.15 

1.05 1.55 1.050.97 
5.05 5.50 0.00 0.53 

0.92 
5.58 

0.94 
5.56 

0.95 
0.05 

Pgm2-2 
3 
4 

1.11 
1.0 
1.55 

.10 
0.22 
0.7B 

.0 1. 
5.11 0.13 
1.0 5.87 

0.015 
5.90 
1.00 

5.05 .00 . 0.0 
0.22 5.00 0.37 0.00 
0.78 1.00 0.63 1.00 

0.0 
0.55 
1.00 

0. 
5.06 
0.94 

0.0 
0.14 

.86 

0.5.02 
0.38 
0.60 

0.56 
0.40 
0.54 

0.50 0.0 0.05 5.15 
0.04 0.S0'5.01 0.29 
0.96 0.94 1.500.61 

5.00 
0.50 
1.00 

0.00 
0.51 
1.00 

0.53 
5.05 
0.92 

5.14 
1.00 
0.86 

9.00 
0.33 
0.67 

5.05 
0.#6 
9.94 

0.05 
5.14 
5.86 

5.02 
5.12 
5.86 

Pgdl-2 
3.8 

5.16 
1.94 

5.64 
0.36 

0.36 
0.64 

5.63 
0.37 

5.31 
0.69 

5.00 
1.00 

0.63 
0.37 

0.76 
0.24 

0.500.56 
1.00 0.94 

5.72 
0.28 

0.52 
0.98 

0.10 
0.90 

0.22 
5.78 

0.00 
1.00 

0.72 
0.26 

0.05 
1.00 

0.0 
1.00 

0.55 
0.50 

0.35 
0.65 

5.58 
0.42 

0.47 
5.53 

0.53 
0.4? 

0.25 
0.75 

0.77 
1.23 

0.32 
0.68 

Pgd2-2.8 5.19 5.00 0.55 0.03 0.50 0.00 0.00 0.55 
5 1.55 1.5; 1.55 0.97 1.55 I.5 1.00 1.55 
i1 5.55 5.55 5.0 5.50 5.50 0.00 0.0 0.55 

Phil-4 5.85 1.55 1.55 1.55 0.94 1.05 1.55 1.5; 
5 5.25 9.00 5.55 5.55 0.56 5.55 0.95 0.50 

5.00 0.95 0.00 0.56 0.55 .05 0.00 
1.50 1.50 1.00 0.94 1.051.00 1.00 
5.50 0.00 0.10 0.51 5.00 5.9 0.00 

5.87 1.55 0.94 1.01 1.00 0.48 1.50 
0.13 5.05 5.06 0.019 .55 0.52 0.10 

5.13 0.00 0.s0 0.00 0.00 
8.87 1.01 1.501.01 5.94 

1.50 5.05 0.0 5.00 5.56 

0.94 5.98 1.00 .7E 0.97 
0.56 0.02 0.55 0.22 I.53 

0.00 0.0 0.00 
1.00 1.0 1.0 

5.500 0.0 0.050 

1.555.89 5.69 
5.05 5.11 9.31 

0.03 
0.97 

0.00 

0.64 
5.36 

0.05 
6.88 

.12 

0.75 
5.25 

0.05 
5.94 

5.51 

.91o 
5.19 

0 
a 
Z 

- - - - - - - - - - - - - - - - -- - - - - - -----------------------------------------------------------------------------------------------------------------------­
0 

m 

0( 
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Table 19. Frequencies of detected alleles Inpopulations of dertved dents (group 14) 
........................................................................................................................ 

Locus Nu a be r o I populations 

Allele 225 231 289 296 389 320 321 325 336 337 343 347 348 359 362 365 717 

AcpI-I 0.00 0.00 0.00 0.13 0.08 0.08 8.00 0.00 0.00 0.00 0.08 0.00 0.00 o.e o.80.00 0.80 0.01 
2 0.88 8.25 8.23 8.27 0.608.68 0.45 0.700.67 0.71 0.33 0.41 0.44 0.08 0.81 0.58 0.79 0.48 
3 0.000.200.12 0.15 8.00 8.07 0.03 0.08 0.80 8.08 0.60 0.08 0.00 0.02 0.00 0.00 0.00 0.07 
4 1.080.55 0.65 0.45 0.46 8.25 0.32 0.38 0.29 0.29 8.87 0.52 0.56 0.90 0.19 0.42 0.21 0.43 
6 8.000.00 0.000.000.00 0.00 0.28 0.08 0.04 0.08 0.08 0.00 0.00 0.00 0.10 0.00 0.00 0.01 

Adhl-4 1.080.53 0.9t0.73 0.68 1.880.29 0.65 8.52 0.33 8.97 0.65 0.29 0.56 1.00 0.54 0.69 0.68 
6 8.080.47 0.03 0.27 0.40 0.00 0.71 0.15 0.48 0.67 8.03 0.35 0.71 0.42 0.00 0.46 0.31 0.32 

Cat3-? 0.000.080.00 0.00 0.08 0.80 8.08 0.180.00 0.00 0.08 0.080.00 1.00 0.00 0.00 0.06 0.02 
9 1.000.95 1.000.75 1.08 1.000.87 0.90 0.27 8.56 8.77 1.081.00 1.00 1.00 1.00 0.90 0.88 
12 0.080.05 0.008.25 0.00 0.00 0.00 0.880.27 0.44 0.15 0.00 0.00 0.00 0.00 0.00 0.04 0.0? 
N 0.00 0.00 0.00 8.88 0.00 0.00 0.05 0.08 0.46 0.00 0.00 0.00 0.01 0.00 0.00 8.00 0.00 0.03 

Enpl-6 1.081.00 1.00 1.080.80 0.43 0.80 8.45 1.000.92 1.08 0.98 1.0 1.001.001.00 0.83 0.89 
8 0.080.000.80 0.080.20 0.57 0.20 0.55 0.00 0.08 0.00 0.02 0.00 0.00 0.00 0.00 0.17 0.11 

Est8-4 0.580.500.50 0.35 0.38 0.580.50 8.580.58 0.500.50 0.50 0.39 0.58 0.50 0.50 0.50 0.48 
4.5 0.58 8.50 0.50 0.48 0.42 0.58 0.58 0.500.50 8.50 0.58 8.50 0.44 0.50 0.50 0.50 0.50 0.49 

5 0.00 0.00 0.00 0.17 0.28 0.88 0.08 0.00 0.00 0.00 0.08 8.00 0.17 0.00 0.08 0.08 0.00 0.03 

Glu1-I 0.00 0.35 0.28 0.00 0.00 8.05 0.00 0.03 8.00 0.00 0.10 8.08 0.27 0.80 8.00 0.00 0.09 0.07 
2 0.20 8.80 0.08 0.03 8.03 0.10 0.08 0.05 8.27 0.08 0.03 0.20 0.06 0.08 0.88 0.46 0.04 0.09 
3 8.00 0.00 0.08 0.08 0.00 0.00 0.00 0.00 0.84 0.00 0.00 0.17 0.25 0.60 0.00 0.00 0.00 0.03 
6 0.0 8.08 0.00 0.82 0.00 0.00 8.08 8.08 0.00 0.04 0.08 0.00 0.00 0.00 0.00 0.08 0.11 0.01 
7 0.55 0.65 0.75 0.95 8.97 0.85 0.77 8.67 0.61 0.50 0.87 0.55 0,38 1.00 0.83 0.21 0.76 0.70 
N 0.25 0.08 0.05 0.00 0.00 0.00 0.15 0.25 0.08 0.46 0.08 0.08 0.04 8.00 0.17 0.33 0.08 0.10 

8otl-4 1.00 1.00 1.001.00 1.00 0.95 1.00 1.001.081.081.000.78 1.00 1.001.90 1.081.#0 0.99 
6 0.1 #.88 0.80 0.08 0.00 6.15 0.00 0.00 0.00 0.00 0.880.08 0.10 0.0 0.00 0.00 0.00 0.00 
8 0.00 0.00 0.00 0.00 0.00 0.1 0.08 0.00 0.00 0.00 0.00 0.22 0.00 0.00 0.0 8.00 0.#1 0.01 

6ot2-2 0.53 0.08 0.08 0.08 1.18 0.00 0.08 0.00 0.86 0.08 0.00 0.00 0.00 0.03 0.00 0.08 1.04 0.06 
4 0.47 0.92 1.08 0.92 0.82 1.00 1.0 1.00 0.94 1.00 1.08 1.00 1.00 0.97 1.00 1.00 0.96 0.94 

6ot3-4 1.081.001.8 1.001.08 1.081.00 1.001.001.081.001.001.8 1.001.00 1.00 1.00 1.00 

ldh-4 0.95 1.00 1.00 0.85 1.00 1.00 1.001.0 1.00 1.081.001.001.00 1.001.00 1.00 1.00 0.99 
6 0.05 0.00 0.10 0.15 0.80 0.08 0.00 0.00 0.00 0.08 0.08 8.08 0.00 0.080.08 0.00 0.00 0.01 

ldh2-4 0.00 0.30 0.18 0.25 0.03 1.30 0.50 0.55 0.77 0.27 1.08 0.25 0.33 0.03 0.85 0.25 0.79 0.34 
6 1.000.70 1.82 0.75 1.97 0.70 1.50 0.45 0.23 1.73 0.92 0.75 0.67 0.97 0.15 0.75 0.21 0.66 
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Table 19. continued 

Locus Nuaber of populations
 
....................................................................................................... 
Average 

Allele 225 231 289 296 399 320 321 325 336 337 343 347 348 359 362 365 71 
........................................................................................................................ 

Mdhl-I 0.45 0.00 0.13 @.300.05 0.03 0.99 9.05 0.94 9.92 0.33 #.28 9.25 9.28 0.00 l.94 0.00 0.13 
6 0.55 1.000.87 0.6? 0.95 0.9? 1.000.95 0.96 0.98 1.67 0.72 0.58 0.72 0.79 0.96 1.00 .8B5 

10.5 9.00 0.90 0.00 9.03 0.90 0.00 0.9 0.00 0.00 9.00 0.00 0.00 9.17 0.00 0.219.00 9.90 9.02 

Mdh2-3 9.00 9.20 9.08 0.300.93 0.38 9.009.55 0.12 0.219.000.33 0.31 0.98 9.63 0.44 9.50 0.24 
3.5 J.000.43 0.35 0.35 0.07 0.10 0.33 0.50 0.17 0.900.10 e.15 0.02 9.32 0.000.42 0.06 0.17 

6 1.000.3? 0.57 0.35 0.90 0.52 0.610.45 0,71 0.79 0.900.52 0.b7 0.60 0.37 0.14 0.44 0.59 

Mdh3-16 1.90 1.001.00 1.001.001.00 1.00 0.97 0.83 1.0 0.90 1.00 0.96 1.00 1.00 1.00 1.00 0.98 
18 0.00 0.00 0.00 f.00 o.00 0.00 0.00 0.03 9.17 0.000.100.00 0.00 9.00 9.00 0.00 0.00 0.02 
N 0.00 0.90 0.00 0.00 0.00 0.00 9.00 .oo 0.00 0.990.000.00 0.04 0.00 9.00 0.00 0.00 0.00 

Mdh4-8 0.0 0.00 0.000.000.00 0.00 0.08 9.9000.00 0.00 0.00 0.00 9.90 0.00 0.00 0.00 0.00 0.01 
12 1.001.00 1.001.001.00 1.90@.92 1.00 1.001.001.001.00 1.90 1.00 1.001.00 1.90 0.99 

MdhS-12 1.0 1.00 1.0.78 1.00 1.00 1.00 1.00 1.001.000.88 0.98 0,85 1.009.79 1.00 1.00 0.96 
15 0.00 0.00 0.000.220.0 0.00 0.000.00 M 0M. 0.000.120.02 0.15 0.00 9.21 0.00 0.00 0.04 

Pq l-9 1.00 1.00 1.001.000.85 1.000.90 1.000.96 1.001.001.00 1.9O1.00 1.00 0.92 1.00 0.98 
16 9.00 0.00 0.00 0.00 0.15 0.00 0.10 0.00 0.04 0.00 0.00 0.00 0. 00 0.00 0.08 0.00 0.02 

Pgm2-2 0.00 0.30 0.00 0.03 O.M0 0.00 0.0 9.03 0.02 0.00 0.39 0.90 0.00 9.90 0.00 0.00 0.00 0.03 
3 0.34 9.00 0.27 9.070.33 0.40 0.08 0.27 9.25 0,020,03 0.35 0.35 9.28 0.19 0.00 0.00 0.19 
4 0.66 1.00 0.73 0.9e 0.67 0.60 0.92 9.70 0.73 9.92 0.58 0.65 0.65 0.72 9.81 1.001.00 0.78 

Pgd.-2 0.77 0.10 0.00 0.47 0.00 0.03 0.12 0.00 0.00 0.270.00 0.40 9.46 0.48 0.21 0.12 0.42 0.23 
3.8 0.23 0.90 1.000.53 0.70 0.97 9.80 1.00 0.83 0.73 1.000.60 0.54 0.52 0.79 0.88 F.58 0.74 

7 9.00 9.0 0.00 9.000.30 0.00 0.00 9.00 .00.00 9.00 9.09 0.90O9.90 0.00 9.00 0.90 0.02 
N l.90 9.90 0.00 0.00 0.00 0.00 0.00 .00 9.17 0.00 9.00 9.09 0.90 0.00 0.00 0.00 0.00 0.01 

Pgd2-2.8 0.900.90 0.00 0.110 0..0.10 0.00 9.98 0.90 0.009.00 0.00 0.00 0.00 0.90 0.00 0.19 0.02 
5 1.00 1.00 :.039.89 0.75 1.00 1.000.92 1.00 1.00 1.001.901.001.00 1.00 1.90 0.90 0.97 
6 0. 00 0.09.90 9.90 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00 9.00 9.00 9.00 0.90 0.01 

Phil-4 1.991.0 0.65 0.98 1.00 1.0 1.00 1.00 1.909.79 0.75 9.73 0.69 9.68 j.910.67 1.090 .87 
5 9.99 9.90 0.35 0.02 0.00 9.9 00.09 9.00 9.909.210.25 9.27 9.31 0.32 0.99 0.33 0.90 0.13 

........................................................................................................................
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Table 20. Frequencies of detected alleles Inpopulations of southern USA type dents (group 15) 
..................................................----------------------------------------------------

Locus Nuaber of populations
 

Allele 222 
 232 245 252 262 266 914 148014881492 1519 1516 1565 1588
 
............................................---------------------------------------------------------­

AcpI-I 0.10 0.00 0.00 0.00 0.00 0.90 1.00 0,00 0.1 0.000.00 0.0 0,00 0.03 0.00
2 0.39 0.05 0.08 0.28 0.44 0.11 0.22 0.41 0.25 0.17 0.34 0.28 0.25 0.42 0.26 
3 0.08 0.53 0.08 0.44 0.00 0.36 0.00 1.12 0.28 0.14 0.16 0.20 0.19 0.08 0.19 
4 0.53 0.42 0.810.28 0.56 0.53 0.79 1.47 0.47 0.64 0,50 0.52 0.56 0.47 0.54 
6 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.01
 

Adhl-4 0.53 1.64 1.000.97 
 1.00 0,67 1.30 .63 1.000.50 0.81 0.64 0.75 0.86 0,74

6 0.47 0.36 0.00 0.03 0.00 0.33 0.70 0.37 0.00 0.500.19 0.36 0.25 0.14 0.26 

Cat3-7 1.33 0.00 0.00 0.19 0.00 0.25 0.00 
 0.10 0.00 0.03 0.00 0,06 0.00 0.03 0.06
 
9 0.64 1.001.000.81 0.58 0.75 1.0 1.00 1.84 0.64 1.000.75 0.92 0.69 0.83 

12 0.03 0.00 0,00 0.00 0.42 0.00 0.1 0.00 0.16 0.33 0.00 0.19 0.08 0.28 0.11 

Enpl-6 0.83 0.310.72 1.00 1.00 1.00 1.000.77 0.80 0.92 0.63 0,86 
 1.000.86 0.84 
8 0,1? 0.69 0.28 0.00 0.00 0.0 0.00 1.23 0.20 0.08 0.37 0.14 0.00 0.14 0.16
 

Est8-4 0.25 0.39 0.14 0.39 0.14 0.56 0.47 
 0.43 0.500.39 0.310.14 0.53 0.36 0.36
 
4.5 0.42 0.41 0.86 0.58 0.86 0.44 0.43 0.37 0.46 0.56 0.69 0.83 0.36 0.64 0.57 

5 0.33 0.17 0.00 0.03 0.00 0.00 0.10 0.10 0.00 0.05 0.00 0.03 0.110.00 0.06 
6 0.0 0.03 0.00 0.00 0.00 0.00 0.00 0.10 0.04 0.00 0.00 0.00 0.00 0.00 0.01 

6lul-I 0.17 0.03 0.00 0.00 0.50 0.00 0.00 0.34 0.12 0.14 0,28 0.06 
0.00 0.03 0.12
 
2 0.00 0.00 0.08 0.00 0.00 0.0 0.34 0.13 0.09 0.11 0.03 0.11 0.08 0.06 0.07 
3 0.00 0.19 0.00 0,00 0.00 0.00 0.00 .00 0.00 0.14 0.03 0.03 0.00 0.00 0.03
 
6 0.00 1.0 0.00 0.00 0.00 0.00 0.16 0.03 0,00 0,000.03 0.00 0.00 0.00 0.02
 
7 0.83 0.67 0.75 0.39 0.22 0.83 0.50 0.50 0.66 0.5. 0.22 0.8 0.59 0.58 0.52 
10 	0.00 1.00 0.00 0.00 0.00 0.00 1.100.00 .00 0.00 0.03 0.00 0.00 0.00 0.90 
N 0.00 0.11 0.17 0.61 0.28 0.17 0.00 0.00 0.13 0.110.38 0.72 0.33 0.33 0.24
 

6otl-4 1.001.00 1.00 1.00 0.94 1.00 0.80 0.87 0.97 
 1.000.94 0.94 0.75 1.00 0.94
 
6 0.00 0.00 0.00 0.00 0.06 0.00 0.20 0.13 
0.13 0.00 0.06 0.06 0.25 0.00 0.06
 

Got2-2 0.10 0.00 0.06 0.00 0.000 .00 0.00 0.17 0.00 0.03 0.09 0.110.00 0.06 0.04
 
4 1.001.00 0.94 1.00 1.00 1.00 1.000.83 1.000.97 0.91 0.89 1.00 0.94 0.96 

6ot3-4 1.001.00 1.001.00 1.00 1.001.00 
 1.00 1.001.001.00 1.00
1.001.00 1.00
 

IdhI-4 1.001.00 1.00 1.00 0.92 1.0 
 1.00 1.00 1.001.00 1.00 1.00 1.00 1.00 0.99
 
6 0.00 0.00 0.00 0.00 0.08 0.000.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.01 

dh2-4 0.56 0.00 0.53 0.64 0.75 0.78 .59 0.410.34 0.50 0.69 0.47 0.58 0.47 0.52
 
6 0.44 1.000.47 0.36 0.25 1.22 0.41 0.59 0.66 0.50 0.31 
 0.53 0.42 0.53 0.48
 

............................................---------------------------------------------------------­
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Table 20. continued 

-.-----------------........................-----------------------------------------------------------

Locus Nuaber of populations
 

.................................................................................... 
 Aveerae
 
Allele 222 232 245 252 262 266 914 14861488 1492 1509 1516 1565 158B
 
-.------------......................-----------------------------------------------------------------­

Ndhl-l 0.28 1.00 0.36 0.00 0.03 0.08 0.37 6.41 6.60 6.93 6.15 6.11 6.33 6.17 6.17 
6 6.72 1.0B6.64 1.00 0.97 0.92 0.63 6.59 1.006.92 1.85 6.89 0.67 6.83 0.83 

1.3.5 1.06116 0.00 0.00 0.00 0.00 0.00 0.00 0.6 0.05 6.6 0.60 6.00 6.601 6.00 

Ndh2-3 6,03 0.28 0.42 6.00 0.00 0.61 0.28 0.59 6.13 0.28 6.21 0.14 1.11 1.14 0.23 
3.5 0.63 6.00 0.00 6.00 0.00 0.14 0.06 6.60 0.60 6.06 6.63 0.19 08 0.31 0.06
 
6 0.94 6.72 0.58 1.001.00 0.25 0.66 0.410.87 6.72 6.76 6.67 6.81 0.55 0.71
 

1dh3-16 6.50 1.0 1.00 1.001.00 0.58 1.001.001.000.97 1.60 0.86 1.00 0.75 0.90
 
18 6.50 0.00 0.00 0.00 0.00 0.42 0.00 6.00 0.00 0.03 0.606.14 0.60 6.25 6.10
 

Hdh4-12 1.001.00 1.00 1.00 1.00 1.00 1.00 1.00 1.60 1.001.00 1.00 1.66 1.00 1.00 

Ndh5-12 1.601.00 1.00 1.00 1.00 1.00 1.001.00 1.06 1.000.97 6.97 0.92 1.00 0.99 
15 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.660.63 0.3 9.08 6.00 0.01 

PgII-9 1.606.94 1.00 1.00 1.00 0.89 0.87 6.97 1.00Iff 0.8171.94 1.86 1.00 0.95 
16 0.60 6.06 0.00 0.00 6.00 0.11 0.13 0.03 0.00 0.00 0.13 6.06 6.14 0.06 0.65 

Pqm2-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.60 0.05 
1.66 0.10 0.60 0.06 0.01 
3 6.06 0.14 0.39 0.11 0.00 0.06 0.00 0.31 0.22 0.03 0.00 0.25 0.39 0.08 0.14 
4 1.00 0.86 0.61 0.89 1.00 0.94 1.006.69 0.78 0.92 1.00 0.75 0.61 1.86 0.85 

Pgdl-2 0.39 0.00 0.53 0.00 0.25 0.17 0.50 0.25 0.09 0.68 0.71 6.19 6.68 0.31 6.25
 
3.8 0.61 1.00 1.47 1.00 0.75 0.83 0.50 0.75 6.91 0.92 1.29 0.81 0.92 0.69 0.75 

Pgd2-2.8 0.60 0.06 0.00 0.00 0.00 0.08 0.60 6.13 0.60 0.06 6.60 6.68 6.00 0.60 0.03
 
5 1.000.94 1.001.00 1.00 0.92 6.87 0.81 1.000.94 1.60 0.92 1,00 1.60 0.96
 
10 0.90 6.00 0.00 0.00 0.00 0.00 0.13 6.60 0.06 0.00 0.60 6.06 6.6 0.00 0.01
 

Phil-4 1.006.83 1.001.00 0.67 0.83 8.78 6.81 6.84 6.89 1.0 0.75 0.72 6.92 6.86 
5 0.0 0.17 0.00 0.00 0.33 0.17 0.22 0.19 0.16 0.11 0.00 0.25 6.28 0.8 0.14 

......................................................................................................
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Table 21. Frequencies of detected alleles Inpopulations of Serblan dents (group 16) 
--------------------------------------------......---------------------------------------------------
Locus Number oI populations
 

..............................----------------------------------------------------
 Average
 
Allele 210 228 
 280 317 327 611 672 680 683 721 827 B28 864 865
 
...........................................---------------------------------------------------------­
AcpI-1 0.10 6.90 0.00 3.04 0.00 6.60 0.00 0.00 0.00 0.00 0.00 0.00 9.00 g.00 9.0
 

2 0.96 0.23 0.33 0.67 0.79 1.48 0.00 1.100.23 0.88 0.16 9.44 1.00 1.92 157
 
4 0.04 0.77 0.67 0.110.21 3.52 0.33 0.30 0.77 0.12 6.90 0.56 0.00 0.08 0.36
 
6 0.00 0.00 1.10 0.29 0.00 3.00 0.67 0.00 0.30 0.000.00 0.00 0.00 3.00 0.07
 

Adhl-4 0.46 0.23 0.42 1.100.79 .9810.69 1.001.00071 0.96 0.61 1.83 1.00 
 0.76
 
6 0.54 0.73 0.58 0.03 0.21 0.310.10 0.00 0.29 0.39 9.17 0.00
0.62 0.04 0.24
 

Cat3-7 0.00 6.04 0.00 0.10 6.00 0.30 3.32 0.10 0.14 
 0.1. .04 9.36 1.12 0.0 3.64
 
9 1.000.96 1.00 1.00 1.00 1.100.25 0.77 0.44 1.006.50 6.46 0.71 0.15 0.73
 
12 3.00 0.00 3.00 1.60 
 0.00 0,00 0.73 0.00 0.42 0.00 0.46 6.44 0.30 0.85 0.21
 
N 0.00 0.06 6.00 0.00 0.00 1.00 0,00 0.13 0.00 0.60 0.00 0.04 1.17 0.00 0.02
 

Enpl-6 0.98 1.00 1.0 0.90 0.71 1.001.001.00 1.0
0.50 1.00 6.77 0.79 1.00 3.90
 
7 6.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.50 0.00 0.00 0.00 0.21 0.00 9.05
 
8 6.02 0.00 0.00 0.10 0.29 0.00 0.00 0.00 0.00 6.00 0.00 6.23 0,00 0.60 9 .35
 

Est8-4 0.50 0.50 0.50 0.50 8.50 0.46 0.50 0.50 0.50 3.50 1.50 0.50 6.510.50 0.50 

4.5 6.50 0.50 0.50 0.50 0.50 0.54 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 6.50
 

61ul-I 0.00 0.00 0.00 6.00 6.00 1.#0 0.00 0.00 0,17 0.060.00 6.00 0.000.00 0.61
 
2 6.00 0.00 0.00 6.69 0.29 0.15 0.33 0.27 0.08 0.21 0.15 0.19 1.00 3.38 0.20 
3 6.00 0.00 0.10 0.00 0.00 3.08 110 0.00 0131 0.06 0.00 0.00 0.06 0.00 0.13 
6 6.00 0.04 0.00 0.00 6.00 0.12 0.00 0.00 0.00 0.000.00 0.00 0.25 0.68 0.34
7 0.50 0.83 0.79 0.31 0.33 9.48 3.210.35 0.75 3,52 0.19 0.50 0.480.27 0.75 

N 0.50 0.13 0.21 0.00 0.38 
0.17 0,46 0.38 6.17 9.04 0.33 6.62 3.00 0.04 9.24 

6ot1-4 1.00 1.00 1.00 1.00 i.001.10 1.00 1.001.10 1.00 0.98 1.00 1.301.30 1.00 
6 0.00 0.00 6.00 0.00 0.00 0.00 0.01 6.00 0.00 0.00 0.00 0.32 3.00 0.00 6.90 

Got2-2 6.00 0.06 3.00 0.00 3.00 1.33 0.00 0.10 3.06 0.10 3.10 0.15 0.00 6.00 3.16 
4 1.000.94 1.90 1.00 1.000.67 1.000.90 0.94 1.00 0.90 0.85 1.00 1.60 6.94
 

Got3-4 1.00 1.00 1.O 1.00 1.00 1.0 1.00 1.00 1.00 1.001.00 1.00 1.00 1.00 1.09 

ldhl-4 1.00 1.60 1.30 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.30 1.06 1.60 1.60 

dh2-4 1.00 0.27 0.44 0.72 9.60 9.50 0.12 0.83 6.31 8.63 0.19 0.63 1.499.50 1.12 
6 6.01 3.73 0.56 0.28 6.40 0.51 6.88 0.17 6.50 0.69 0.37 0.81 1.88 0.37 0.51 

............................................--------------------------------------------------------­
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Tablo 21. continued 
....................................................................................................
 

Locus Number oI populations 
. . . . Average. . . . . . . . . . . . . ..--------------------------------------------------------------


Allele 219 228 280 317 32; 611 672 680 683 721 827 828 864 865
 
....................................................................................................
 

Rdht-I 0.31 0.00 0.90 6.9 0.00 0.10 6.48 0.90 0.38 1.090.49 9.1 11.150.46 0.19 
6 0.69 1.09 1.00 0.75 1.099.90 1.52 1.000.62 1.000.52 0.90 0.85 0.54 0.81 

16.5 0.96 0.00 0.00 0.06 0.00 0.00 0.00 9.99 6.00 0.00 0.10 1.00 0.99 0.60 0.09 

Mdh2-3 6.44 0.90 0.00 0.54 0.00 0.19 0.73 0.00 1.00 0.46 0.40 0.29 0.13 0.50 0.33 
3.5 0.50 0.90 0.35 6.21 0.90 0.00 0.00 0.17 0.0 6.090.09 0.00 9.00 0.90 0.09 
6 0.06 1.00 0.65 0.21 1.000.BI0,27 0.83 0.660.54 6.56 0.71 0.87 0.59 0,57 
N 0.0 6.00 6.00 0.94 0.00 0.01 0.000.09 6.60 0.60 6.04 0.00 0.90 0.00 0.01 

Mdh3-16 1.00 0.92 1.001.0 1.00 1.00 1.00 1.00 0.98 1.001.00 0.60 0.54 1.00 0.93
 
18 0.00 0.08 0.00 0.00 9.6 0.00 0.00 0.00 0.02 0.00 0.00 0.40 0.46 0.00 9.07
 

Ndh4-12 1.00 1.00 1.00 1.001.00 1.601.00 1.09 1.00 1.0 1.061.0 1.00 1.00 1.00
 

Mdh5-12 1.00 1.00 1.00 1.00 1.00 1.006.77 1.001.00 1.001.00 1.00 1.00 1.00 6.9B
 
15 0.00 0.00 0.00 0.00 0.00 0.60 6.23 0.00 0.00 6.60 6.06 0.00 6.000.00 0.02
 

Pgml-9 1.00 0.8I 1.001.00 1.000,77 1.00 1.0 1.0 1.001.00 1.001.0 1.00 0.97
 
16 0.60 0.19 0.0 0.00 0.00 0.23 6.00 0.00 0.00 0,60 0.00 0.00 0.00 0.00 0.03 

Pgm2-3 0.17 0.900.00 0.09 0.00 0.000.00 0.17 0.17 0.04 0.00 0.17 0.12 0.02 0.07
 
4 0.83 1.00 1.00 0.911.60 1.001,00 0.83 6.83 0.96 1.60 0,83 0.88 0.98 6.93
 

Pgdl-2 0.000.00 0.02 0.11 0.21 0.50 0.94 0.02 0.21 0.54 0.04 9.19 0.19 1.00 0.22
 
3.8 1.00 1.00 0.98 6.89 0.79 0.50 0.96 0.98 0.79 0.4b 6.96 0.81 0.81 6.60 0.78
 

Pgd2-2.8 0.00 0.00 0.00 0.00 0.00 0.60 0.25 60.0 0 00. 0.10 0.00 0.600.00 0.02 
5 1.00 1.00 1.00 1.061.60 1.06 0.75 1.00 1.06 1.00 1.00 1.00 1.00 1.00 0.98 

Phil-4 0.63 1.00 1.00 1.00 6.90 0.96 1.00 0.63 0.56 1.90 0.77 0.71 1.00 1.66 0.87 
5 0.37 6.00 6.60 6.00 0.10 0.04 0.00 0.31 6.44 0.00 0.23 0.29 .80 0.00 6.13 

.....................................................................................................
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T"I1 22. Frequencies of detected alleles Inpopulations of hard dents (group 17) 

.......-------.........................................-----------------------------------------------------------------------......
 
Locus Nuaber of populations
 

4virage

Allele 22 31 55 6 76 111 133 214 244 282 36; 188 322 432 433 569 616 632 659 829 

Acp 2 1.66 1.38 1.48 1.40 6.58 0.90 6.16 1.20 6.86 90.2 0.7" 0.63 9.66 9.13 6.349.62 8.26 0.8b 1.04 .19 5.47
4 1.32 *.62 0.52 .52 9.42 1.10 .84 6.65 1.14 6.58 0.18 0.37 9.14 M.? 1.66 0.38 0.74 0.14 0.96 1.80 9.52 
6 6.61 .01 .1691.66 0.66 1.06 6.09 6.66 0.99 9.95 .it 9.69 6.06 9.F0 6.1 0.98 9.69 5.69 6.66 6.26 6.01 

Adhl-4 1.92 9.84 1.98 1.89 0.11 1.66 1.00 6.48 0.82 5.90 0.83 6.52 1.69 5.B 6.80 1.82 6.37 6.94 6.92 t.62 .77
6 1.1 3.18 1.12 6.11 9.89 6.61 6.61 9.52 6.18 e.19 0.17 1.48 0.06 6.26 1.18 1.12 6.63 6.96 6.06 6.38 6.21 
N l.68 .68 0.66 6.01.696 9.16 6.01 1.00 6.66 6.50 6.99 6.60 6.11 9.19 0.12 #.l! 1.66 0.61 9.6 6.59 6.92 

Cat3-? 1.90 1.16 6.99 9.69 8.69 1.91 6.99 1.00 6.04 6.27 5.08 6.86 9.32 1.69 9.08 6.99 0.19 6.99 9.06 6.64
9 9.86 1.82 0.56 0.66 0.73 1.10 1.09 1.99 0.73 0.58 0.36 0.98 6.36 9.62 1.09 1.16 0.32 6.86 0,36 8.26 9.71 

12 1.14 1.12 6.44 9.34 6.23 6.11 6.96 9.96 6.23 0.15 9.64 9.62 6.71 6.16 9.16 6.66 9.6E 9.66 6.64 1.61 6.26
N 0.66 1.99 0.6 6.66 5.64 9.00 6.69 9.68 6.60 8.05 6.03 9.96 8.08 6.55 6.96 1.6 6.66 8.94 6.96 6.69 6.96 

Enpl-6 1.10 f.20 1.60 6.84 1.69 8.94 1.99 9.90 1.001.00 1.6 6.81 .ot 1.66 1.1 1.1 9.66 1.06 1.52 1.1 6.89
7 1. 1.8 1.609.16 0.66 6.69 0.96 9.99 0. #16 98 06.96 56 9.1 9., .116 6.96 866 6.69 5 6.66 9.9 .61
8 9.16 1.72 6.016.66 0.10 9.6 6.96 1.16 9.60 5.98 0.85 0.19 9.06 9.99 9.69 9.66 6.34 0.96 0.48 6.69 .16 

Est 4 1.50 6.66 6.46 6.50 6.56 9.50 9.59 6.51 5.56 6.42 9.50 9.56 6.24 0.50 9.50 1.50 0.59 .59 .34 .a8 9.51 
5 6.010.98 1.62 9.69 6.66 9.98 8.91 0.01 9.60 6.96 9.65 6.69 0.09 0.11 1.98 9.90 9.69 6.1 9.66 1.61 .H6
6 9.69 1.96 6.62 6.19 9.66 6.66 6.69 0.99 6.99 9.66 98.0 6.66 9.6t 6.66 9.61 5.6t 9.66 6.66 6.66 9.69 9.A8 

4.5 6.59 0.32 1.50 6.50 6.59 6.59 0.59 9.59 6.59 6.58 9.58 6.59 6.76 6.59 9.5t 0.580.50 6.59 6.66 1.12 5.49 

61ul-l 9.66 1.6 6.69 6.10 6.69 0.21 6.66 6.10 6.94 0.59 6.96 6.60 6.0 6.166 6 .66 6 1.6 9.966 .06 .616 6.68 .91 
2 6.52 6.14 6.56 0.69 0.14 6.99 6.44 6.26 9.98 0.56 9.30 8.19 66 6.52 6.56 0.10 6.96 1.18 1.62 9.66 6.22 
3 9.09 6.66 9.96 6.69 96 6.56 6.O 0.00 6.02 0.00 6.16 9.00 6.90 0.61 9.06 9.1 9.66 6.22 6.69 6.1 5.92
6 1.1 1.99 6.90 9.65 5.60 0.09 6.66 6.66 6.92 9.96 9.96 9.96 9.66 6.1 6.69 6.69 9.6 6.69 69 9.66 61.116 

16.28 0.76 6.28 1.000.70 0.58 0.36 1.64 9.32 9.16 6,36 6.69 .8 . 9.14 5.58 0.76 9.51635 069 6.28 1.99 
K4 0.20 1.21 6.16 0.606.16 0.21 0.26 6.68 6.52 0.1- 9.16 9.12 6.20 1.13 6.36 1.10 9.36 9.32 0.28 6.96 6.74 

Gotl-4 6.8 1.00 1.9a .892 6.70 1.59 1.69 1. 1.66 I.l 1.0 1.06 1.00 1.0 1.00 1.0 1.90 1.00 1.66 1.00 0.96
6 1.20 1.60 9.12 9.16 0.36 0.00 1.6 6.66 0.90 6.56 9.10 6.68 6.96 0.19 9.91 6.69 C.99 6.99 9.1 9.69 6.64 

Got2-2 6.66 9.96 0.66 6.1 6.99 . .66 9. 0.14 6.96 5.50 5.96 9.56 6.99 1.35 6.66 6.00 9.66 9.99 1.19 9.16 
4 1.10 1.94 6.34 1.I0 1.00 1.10 1.68 1.1 0.86 1.00 1.08 1.001.01 1.9 6.65, 1.99 1.61 1.90 1.99 1.66 6.94 

Got3-4 1.06 1.60 1.00 1.0 1.96 1.9H 1.99 1.59 1.09 1.0 1.56 1.00 1.06 1.96 1.0061.0 1 0.69 1l0 1.1 1.96 1.60 

10d1-4 1.60 1.00 1.68 1.90 1.60 1.9 1.90 1.69 1.90 1.00 1.99 1.61 1.111.911.891.881.011.00 1.9e1.09 1.69
 

102-4 9.27 9.92 9.96 1.96 1.42 9.21 1.72 9.62 6.84 5.80 6.26 6.44 6.18 6.67 6.52 5.46 6.66 0.46 1.14 0.96 6.56
6 1.73 9.6 9.64 1.65 6.58 9.79 1.28 0.38 9.16 e.20 9.74 0.560.829.136.486.546.946.54 9.86 1.14 6.44 

........................................-----------------------------------------------------------------------------------------------­
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Table 22. continued 
............................................................---------------------------------------------------------------------------

Locus Nub er o0 po p lia ti on 

--------------------------------------------------------------------------------------------------------- Averige
1l1ele 22 31 55 66 76 111 133 214 244 262 36v 388 382 432 433 56? 616 6'21 659 829
 

69l-I 1 .36 0.38 6.18 6.18 6.86 0.12 6.6I 6.26 f.6b 0.32 8.17 1.31 1.26 6,11 .661.16 6.13 6.22 6.23 1.6O 1.21 
6 162 1.62 6.82 0.92 0.60 0.36 1.00 6.72 6.86 0.68 0.3 1.69 0.74 1.61 1.6 6.84 6.87 0.8 6.77 1.66 1.74a 

11.5 1.11 1.00 1.66 6.660.146.660.6 1i6 I.66 0.0 1.0. 0.00 .0 1.Of 6.66 6.01 0.61 6.6 .611t.6 6.66 
N 0.66 6.00 6.10 0.6I0 i 6.68 06 . 161 9.68 0. 6!,.0 6.66 .06.06 0.66 6.66 0.6 0.66 0.66 6.6 1.64 

dh2-3 6.46 1.10 1.12 6.82 0.50 6.88 O.M1 It.6 6.58 6.6a 0.19 f.33 6.16 6.26 1.54 1.68 6.16 6.34 0.27 6.72 1.35 
3.5 .60 . It 6.60 0.00 6.22 6.11 6.66 6.66 t.14 d.6 O.94 6.66 6.60 6.14 0.2 1.66 6.23 1.12 6.23 6.01 6.06 

6 .54 6.96 6. 76 6.19 6.23 6.12 1.66 1.96 6.28 0.72 6.77 0.67 t.84 6.71 0.44 6.32 6.71 0.94 6.56 6.28 6.58 
N 6.0 0.00 6. ., 0.0.606.66 0.00 1.0 0.10 6.666.6d 6.66 6.60 . 0 6 .66 1.12 00 1.06 .f 9A 6.6i 

Mdh3-16 6.52 6.86 1.90 1.00 1.01 1I6 1.66 1.66 1.0 1.66 1.86 1.81 1.1 1.t 1.66 1.69 I.66 1.06 l.O 1. 6.96 
18 6.48 6.14 6.10 6.66 f.6 6.00 .60 6.66 .6t 6.00 0.12 0.60 COO 60.669. 6 .6 6 .00 .6 60. 0.i, 6 1.64 

Mdh4-S 6.66 6.## 6.60 6.64 0.00 6.06 4.60 6.61 6.60 6. 0 1.6.CO 1.61 .66 6.66 6.61 0.660.666.66 6.66 6.66 
12 1.I 1.06 1.1d 6.96 1.0 1.66 1.00 1.00 1.6 1.00 1.10 1.16 1.I 1.66 6.6 1.,t 1.6001.6 I.6 IM. 1. IC 

Pdh5-12 1.1 1.01 1.00 1.80 1.90 1.69 1.01 1.1 1.60 1.00 1.60 6.85 1.60 1.66 1.01 1.66 1.66 1.66 1.66 1.68 6.99 
15 6.69 6.66 6.60 6.66 6.90 6.60 6.66 . t6.6.6 0 0. 0 .d 0.15 i.0 6.66 6.666.60 0.60 6.66 6.66 6.66 6.61 

Pg"I-9 1.60 1.88 6.66 0.79 1.90 1.06 1.0 1.66 0.70 1.t 8.7e 1.06 1.66 1.66 6.66 6.64 1.66 8.91 1.60 1.66 1.93 
16 6.66 0.6 6.34 0.21 0.66 0.66 6.6 0.0 6.3f 9.60 6.26 0.66 0. I 1.60 6.60 6.16 6.66 0.62 6.66 6.66 6.67 
N 6.66 6.64 6.69 6.99 0.69 6.66 6.66 .09 6.68 .10 0. 0.00 .6 .66 6.60 6.60 6.68 P.86 6.66 6.6666 6.66 

g1.2-2 6.00 S.0 d.0 . 0.66 . 0.0 1.66 f.0 6.60 6.60 6.60.6 0.06 0.00 0.d 0. 0 .66 6.6 6.66 0.60 6.66 
3 6.00 0,26 06.42 0.1 r. 1.00 0.0 6 .0i . 0, i 0.:9 . i.4 0.44 6.86 1.0 0 0.12 e. 0 . O .O6 0 .11 
4 I.O0. 0,2 1. 0.54 1.9M 1.00 1.0t 1.60.72 0.54 0.dIM 01.60 1.00 1.92 1 6 0.96 6.56 1.06 6.88 1.60 6.88 
8 0.6 0 V.?.d.0.60 0.60 9.6 6.66 6.61 6.66 6.66 .60 .60 0.0e. 0.0 0 6.1 o 6.0 6.660 6.66 6.66 9.60 1.61 

Pgl-2 6.92 6.58 0.1R 0.09 0.49 96 0.42 F.46 0.2: 0.96 0.66 0.04 6.560.73 6.41 6.60 6.16 9.14 0.48 6.34 6.36 
J.E 6.t6 1.42 0. 6 0.11 e.ce 1.60 6.56 6.54 6.72 6.4 1.Of 0.96 0.50 6.27 6.60 1.00 6.84 0. 6. e.52 6.66 6.64 

'9d;-?.8 0.60 6.00 0.69 6.13 0.? 9.606.f96.0 .14 d.9H 0.le 0.166.661.66 6.0 6.60 .00 90. .001 .0660 .63 
5 1.66 1.66 1.0. 6.8i .l, ;.00 l.10 I e .. e. l .6 1.. .06 1.6 1.66 .601.0i 06.1..6 1.69 ".1.9H 1.08 6.97 

. . .666 0phi 1-3 6.1 6.66 .00 .60 .69 .0 .6 0 6 0.00 0.6 6.66 6.6 .68 .60 6.06 6.00 .66 6.66 6.66 
4 0.82 6.60 t.64 6f.81 1.e 1.00 0.96 1.66 6.60 6.50 0.961.666.68 1.66 1.92 1.0 0.80 1.10 6.98 1.06 6.98 
5 0.18 0.12 :i.686.64 0.66 66 9.50 o.4 .0? 6.0 1.66 ..10 199 .06.96 0.36 i.0 .. 6.92 6 6.20 .j 6.12 .12 

-.- .- .---- .- .-- .--- .-- ----- .-- --.- .-- ..-.-- . .--..--- .--- ..-------- .----- .-.-.-- .-- ..-- . ..--- .-- .---- ---.-- -- -------- - -- ---- ------ .-- ---- .-- -- -- ­



-------------------------------------------------------------------------------------------------------------------

--------------------------------------- ----------------------------------------------------------------------------

72 SYSTEMATIC AND ECOGEOGRAPHIC STUDIES ON CROP GENEPOOLS 3 

Table 23. Froquencles of detected alleles In populations of soft flints (group 18) 
......--.---..........................................------------------------------------------------------------------------... 
Locus 
 Number of populat ions
 

Aierage------------------------------------------------------------------------- *------------------------------

Allele 74 114 124 127 139 211 235 326 336 356 36 
 387 393 398 454 533 575 612 620 647
 

Acp 2 0.290 .08 .09 9.40 0.12 0.84 0.9: 9.0 0,00 8.79P,21 7 .68 9.341,90 0.929.569.16 8.55 .62 0.58 0.452 .12 9.003.99 0.9 1,12 9.1 0. e 0.3 0.00. 4.0 0.00 9.0 1.3.0209.0 0.00 9.900.0 0..2 8.80 
4 .68 1.00 9.24 1.60 9.76 6.16 9.08 9.62 .6e 0.79 9.21 6.40 a.66 9.1e 0.08 9.59 0.84 

1,3 
e.15 0.38 0.42 0.4i

6 9.90 9.00 0.76 9.090.909.106.68 9.0 0.6 90 90. 0. .90 .00 3.090.998.00 .0 ?.?v 1.06 .04 

Aahl-4 0.301.08 1.60 1.00 9.89 1.80 0.26 0.52 6.79 0.17 1.01 1.0 0.46 1.38 1.009.73 0.9d 0.46 ;.0 0.63 0.77
6.5 . 0..06 0.901 .11 9.00 P.74 9.48 6.21 .88 9.69 0.90 9.54 9.00 9.60 1.27 9.10 0.54 1.00 8.37 1.2! 

Cat]-7 0.66 8.32 0.06 1.00 0.60 0.09 0.06 8.60 8.99 0.60 0.H0 9.04 1.26 9.00 0.009.066.998.36 8.12 0.02 0.06
9 9.96 0.48 1.61 0.90 0.94 1.0 0.64 6.84 8.50 6.82 6.96 9.96 0.35 9.72 0.801.69 9.70 6.52 0.54 0.80 e.7212 9.19 0.20 0.69 1.660.02 0.00 9.36 e.12 0.24 0.18 6. .t0 0.36 6.24 0.12 9.06 9.36 0.12 0.30 0.66 0.18N 6.086.99 0.60 0.06 0.04 0.90 6.00 9.64 0.26 0.09 6.64 9.99 9.00 0.34 9.08 6.989.906.00 0.04 0.12 8.34 

EnpI-6 1.00 .96 9.82 9.92 0.96 1.80 1.90 130 0.16 1.00 8.46 9.44 1.00 6.58 0.32 1.00 0.68 0.90 1.6d 0.91 8.8
8 6.66 0.04 0.18 9.18 6.64 8.0@ 6.89 0.00 0.84 0.60 0.54 0.56 9.00 1.42 6.68 .00 9.32 6.10 0.0 0. 10 P.19 

Est 4 8.56 0.5r 6.58 3.5; 0.50 9.50 9.24 9.48 0.50 8.52 6.50 0.50 0.48 .56 0.50 8.5e 9.58 ?.24 A.46 0.50 a.47
5 0.90 6.99 1.3 9.66 0.09 6.69 6.20 9.12 9.63 6.6009.99 9.0 9.04 9.00 0.00 0.99 6.96 6.18 .16 0.68 6.934.5 	 9.56 6.50 1.50 1.56 0.50 6.50 9.56 8.48 4.50 6.48 6.50 6.50 6.48 6.50 9.50 9.50 0.50 0.54 6.38 0.50 0.50N 9.4 0.96 1.10 9.99 6.90 6.61 0.80 6Cil 0.69 0.9 8.60 9.9 0 0.60 .9 09.99 3.9 0.66 6.04 9.00 9.0 9.00 

61ul-I 9.18 8.00 9.68 1.0 9.8 06,82 9.68 ?.98 9.98 8.08 0.86 8.00 9.00 0.02 9.58 9.60 9.02 0.00 0.00 ?.04 0.850.26 0.00 6.74 6.90 9.19 6.16 6.42 0.06 0.24 6.84 e.12 8.06 9.42 9.95 0.22 3.09 9.28 8.37 0.28 P.12 6.293 0.99 0.08 .10 .66 0. 00 0 .00 .08 .100.606 9.6 .00 .99 3.09 3.69 0.0 0.89 0.40 8.82 9.93
6 9.00 6.9 0.99 6.01 0.90 6.00 3.60 0,9E 8.66 0.96 0.60 6.00 9.60 9.90 6.02 0.69 9.90 6.15 9.62 0.66 9.917 0.44 6.44 0.14 1.69 1.86 9.26 0.66 0.64 6.26 9.96 9.18 9.88 6.30 611 i 0.18 0.76 .78 8.27 0.22 6.68 0.46
h 0.12 9.56 6.12 9.96 6.14 0.56 9.52 9.28 0.90 964 0.280.44 . 9.29 6.73 6.09 9.24 3.89 9.21 0.68 0.06 4.2! 

Gotl-4 1.90 1.80 1.0 I.86 1.60 . 6.52 1.00 1.0 0.56 1.60 1.88 1.08 1.88 1.08 0.80 1.1 1.06 1.80 1.0 0.94
6 0.00 .69 6.00 6.96 0.90 0.90 1.48 0.00 0.60 0.44 0.09 0.0f0 A0 .00 0.06 9.26 6.0 8.00 0.00 O00 i..e 

8ot2-2 9.89 0.80 0.66 9.84 6.00 6.88 9.00 9.98 8.6 0 0.00 0.76 0.88 9.90 0.00 9.60 6.9 1.88 6.00 0.12 i.04 
4 1.00 1.68 1.00 1.08 1.30 1.00 1.9 1.00 1.98 1.00 1.69 0.24 1.69 1.90 1.0 1.39 1.00 1.90 1.00 0.88 ?.916 9.08 0.90 0.60 0.98 9.00 9.88 6.8 1.0 66 0.000 Kt 8.00 0.00 0.80 3.8 9.0 00. 0 8.000. 00 .00 0.80 

Got3-4 1,30 1.66 1.63 1.0 1.90 1.96 1.90 1.90 1.08 1.90 1.08 1.09 1.68 1.60 1.00 1.90 1.90 1.91 1.90 1.60 :.61 

-4 6.40 1. .0i 1. 0 . 1. 01.66 1.0 1.00 1.00 1.00 01. 1.00 1.06 1.00 . 1.00 01. .86 1 .00 1.10 .97
6 i.12 .0 6.0 6.09 086.00. H .0? f.00 6.00 6.0 6. 0.00 9.090 0.9 0 .0 0 .86 .00N 9.48 9.09 9.96 0.30 6.00.80 0.80 0.90 9.9 0.69 0.9 6.60 9.0900.66 0.00 	

i.81 
6.0 0.90 0.00 9.89 0.02 

1062-4 9.68 9.90 9.06 0.22 0.38 0.56 6.28 0.46 8.34 #.32 6.55 0.85 6.58 1.90 0.59 0.48 6.48 6.26 9.22 6.64 0.44
6 0.32 1.00 1.10 9.78 0.82 0.44 9.80 0.54 0.66 0.68 F.45 6.15 0.42 9.06 0.41 0.60 9.92 9.71 0.78 0.36 ?.56 
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Table ". continued 
......................................................................................................................................
 

LOcuS Number of populat:cns
 
..-----------------------------------------------------------------------------------------


Alleles 74 114 124 127 139 211 235 26 330 o 361 387 393 396 454 553 575 612 626 647
 

. . . . . . . . . . . . . . . . . . . . . . . . . . . Average
 

Mhl-I 0.38 . 0.48 e.0" 0.U 9 1.310.68 0.00 0.006.4200 e.8 0.00 0.60 0.0i8.060.00 0.00 6.27 0.10 3.0 6.09 
6 .;16I7 6.52 1AO0.96 .60 !.PO 1.000.94 :.It I.0 1.00 6.73 t.90 1.000.70 .92 0.98 1.00 0.58 0.91 

10.5 0.06 0.06 0.0t6. 0.86 04 8.0H 6 08 .6 6o.0 .8 . 0.00 0.02 .006.040.o 6e 6.6 0.00 0.0 0.08i OO 0.00 .6 

Mdh2-3 6.54 0.66 0.00 .92 6. 25 6.2 0.44 L!,' !.eN .,'E *. - ;.3H0.34 f.120.420.36 0.67 0.0 6.14 0.32 
3.5 8 06 0.66 0.66 1.08 6. 0 . 1 0.34 e.12 0.00 J. 0.0636.42 0.31 .64 0. 160.12 0.00 0.0 0.0160.60 4.13 

0 1.6 1.66 0.08 0.75 0.15 0.22 6.71 1.06 1 0. 14 0.02 0,56 0.331.00 6.550.46 .L1 0L8 0.?2 0.64 6.86 

md3-36 1.66 1.66 I1.86 1.06I .0 1. .6H 1.88 .6 3.68 Mr 3. 1.Le 1. 1.00 01., 100 . I a 1 .00 1.0 

U1d4-3 3.66 6.6 0.06. 00 6.0 0.06. t 06 0 32 .6 t 6.00 6. 06 6.06 6.6 0.06 6.V '.00 0. 00 0.0 8.6to6.0 6o.00 
12 1.00 .O I.Or I.86 1.06 1,0d I1.6 1.0 1.08 3.60 3.M 3.06 6.92 1.00 1.06 1.00 1.0 1.08 I1,6 1,60 3.00 

Ad.)5-. 3.36 3.?6 6.76 I3. 1.00 3.6d 1. 3.00 1.00i .60 1..00 3.66 t. 1.66 0,94 3.0 0 1.0 1.06 1.00 6.: O.ia 
I1 6,66 6.er 0.24 0.06 O6 0 608 0.?10. 8.0 0.to 6.8 6.6 6.6 0.00o0.00 6.06 0.00 0.06tCO0.0 6 0. .18 6.62 

Pql-9 3.00 3.6d I3. 6.2 1.00 6.96 1.0 1.0 3.06 1.60 0. 73 3.60 3.90 1.00 3.06 1 o I3.0 1.00 0.76 3.00 0.97 

16 6.06 0.06t 0.66t 6.0K e 06 6.04 0.00 0.60 t.0i .i 6.? 6.6620 60 0.0 .0 0.0If 0.00 0.00 6.06.00 6.2740. 06 

Pgm2-2 6.6H 6.66 6.0 . 0 .60 6.o 0.36 6.36 0.06 0. 0 .V d6..6 . 06 0.50 C.00 0.06 .0, 000 0 0.60 0.66 0.64 
31 6.04 6.06 Co 0.0 3bk0.6 600 6 0.0e06.88 6.:? 6o 0.08 0.,4 6.F .00 0. 6.6 6.65@e.6 6.06 6.6 .04 0.30 0.06 
4 0.96 1.0 1.60 0.b4 3.66 3.60 0.54 6.90 3.66 3.d0 673 1.6 0.6 .06 0.96 1.00 3.06 1.06 3.00 1,6 6.91 

0943I-2 8.3166.001 0.74 f.6 6O.00t0.3to0. 6.2 6.Q.4 et e.22 .' . . 625 0.98 @.13 0.2t 0. 30 0.25 F.44 046 0. 32 
3,8 0. 1 .0 6.26 6,6 1.66 6.3 6.73 6.55 61i4 6.73 0.64 6.21 .t,1.02 0.87 0.74 0.76 0.75 6.36 .54 6.65 

F;42-2.8 64 6.66 6J.60 .eeo 0.06 0.6 6.66 0.06 6.62 ife iLi 0.06 0.00 0.08. 0.6 6,6v8 e.6 t ,0 0.i 0.0 0. 6.60.17o 
5 6.96 1.06 I.6 3.66 .1e 3 . 3.t6 6.95 3.66 !.6 .0 I 3.00 I.e 1.86 6.9i3.0 1.06 1.60 0.83 3.06 

3.66 1.0Phiz1-4 1. 06 . Ii 0.2 .6 8.64 ,6 6636 ! 0 . 36 3.06eI 1 .6 3i.00 0.86 LiO 3.60 0.33 3.00 F S 0.6 696 
5 6.06 V0.0 8.60f 6.2: 6.66 0.36 0.06 0.34 0.06 6.60 0.6 0.06 0.66 0.0 0.14 0.20 0.00 0.67 F.0 6.I9 . 18 

.. ............ ........ ........... ..... .......... ... .. ... ...... .. ............................ ..................... .................. ....
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Table 24. Average frequencies for some alleles > 

8 
Locus AcpI Locus AdhI Locus 61ul Locus GotI Locus 1d2 LOCUS Mdh2 
 Locus Pgol Locus Pgdl
 

Group

Acpl-2 Acpl-4 Adhl-4 AdhI-6 61ul-2 Glul-N 6otl-4 6otl-6 Idh2-4 Idh2-6 Idh2-3Mdh2-3.5 Pgal-9 Pgal-16 PqdI-2 Pqdl-3.8
 

1 0.33 0.46 9.86 9.14 .40 0.7 .99 .31 .87 9.13 0.26 0.91 1.00 9.91 9.79 9.30 0i2 
2 9.46 0.49 0.59 9.41 .16 9.22 0.97 1.02 1.52 1.48 9.26 0.05 9.98 9.12 0.33 9.67
3 f.30 0.61 0.63 0.37 0.34 0.23 0.99 0.91 0.47 1.53 0.29 9.34 0.97 3.13 3.22 

M 
1.78 0 

4 0.27 9.70 0.65 0.33 0.36 0.13 0.96 9.04 1.74 1.26 9.19 0.11 1.98 3.12 0.49 1.515 0.37 9.52 0.68 0.32 m0.19 0.12 0.90 0.10 0.31 9.69 0.18 1.11 0.98 0.92 0.30 1.71 mz 

6 .56 .35 .70 .36 .23 9 .1 0 1.98 9 .9 2 3 .47 1.53 1 .16 0.08 1 .99 9.1 1 .21 .7 9 8 
7 9.46 e.49 0.73 .27 9.30 0.12 0.98 0.01 .61 .39 0.14 3.2 1.93 .90 .47 .53 

a 1.63 9.29 0.79 0.21 9.24 9.11 9.97 . 1! 1.41 9.59 9.10 1.94 9.95 .15 9.52 1.48 to 
9 9.27 0.40 9.78 0.22 0.15 3.09 0.98 3.02 1.54 1.46 0.27 1.34 1.97 1.13 9.32 9.68

19 0.16 0.69 9.65 0.35 9.06 0.14 9.94 #.#6 9.45 9.55 1.20 0.98 0.97 9.93 3.21 3.79
11 1.31 0.50 9.58 9.42 9.12 f.09 0.99 f.01 0.28 1.72 0.15 3.99 9.89 1.11 0.22 1.78 
12 9.36 0.61 9.79 0.21 9.18 1.21 
 9.98 9.92 0.43 0.57 9.26 9.99 0.93 9.97 1.27 1.73

13 0.39 0.47 0.76 9.24 1.20 9.20 0.99 i91 9.48 9.52 3.29 3.10 0.95 0.95 1.32 
 1.68 
14 0.48 9.43 0.68 9.32 1.09 9.10 1.99 #.i9 9.34 9.66 0.24 0.17 1.98 9.92 9.23 9.74

15 1.26 1.54 0.74 9.26 0.07 9.24 1.94 3.06 1.52 0.48 1.23 3.36 8.95 1.15 0.25 #.74

16 9.57 9.36 9.76 9.24 9.20 0.24 1.M 0.91 1.49 0.51 0.33 9.19 1.97 1.13 1.22 1.78
17 1.47 9.52 0.77 9.21 1.22 3.24 9.96 3.34 
 1.56 1.44 1.35 1.16 1.93 1.97 1.36 3.64 
18 6.45 0.48 0.77 9.23 0.20 0.25 1.94 
 1.16 9.44 1.56 1.32 1.13 1.97 1.13 9.32 1.68 

....------------------- ------....--------------------..--------.---.-------.-.---------------.. 
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TAble 25. Polymoiphlsm of oc and heobrozygoalty 
.............................................................................................................
 

Number Mean Heterozygos. 
of proportion expected He) 
population ofpolymor, 

lacy (in11) 

............................................................................................................
 

Group 1:MONTENEGRIN FLINTS 

............................................................................................................
 

1. C34 ?79 0.96 

2.C1184 33 0.168 

3.1194 43 0.699 

4.C1229 43 0.120 

5.CI239 38 0.121 

6.C1259 71 0.248 

7.C1263 52 0.174 

8.C1265 52 0.192 

9.C1266 52 6.210 

19.C1268 52 0.159 

II.C1286 32 0.148 

12.C1297 43 0.134 

13.C1291 67 0.195 

14.C1302 62 0.215 

15.CI304 67 0.229 

............................................................................................................
 

Group 3:SEMI-FLINTS FROM KOSMET 

............................................................................................................
 

1. C33 62 0.256 

2. C48 57 0.202 

3.C389 43 0.178 

4.C394 52 0.234 

5.C401 57 0.209 

6.C419 57 0.212 

7.C570 48 0.214 

8.C576 57 0.195 

9.C17B9 62 6.241 

10.C1791 71 9.239 

1I.C1794 6? 0.242 

12.1796 76 0.284 

13.CI1803 62 0.236 

14.C181I 71 0.213 

15.CI815 81 0.276 


Group 5:NORTHEAST US 8-RON TYPES 

............................................................................................................
 

I. C62 48 0.188 

2. C64 33 0.175 

3. C72 57 0.228 

4. C83 24 9.988 

5.CI1 52 1.247 

6.C125 43 0.114 

7.C132 57 1.179 

8.C171 48 0.19 

9.C177 38 6.126 


II. C184 48 0.177 
I. C527 52 1.116 

12.C1545 62 1.243 

13.C551 67 1.231 

14.C1559 67 1.278 

15.C1751 71 1.261
 

I,C162 

2.C444 

3.C462 

4.C480 

5.C488 

6.C490 

7.C771 

8.C847 

9.C858 

10.C877 

1I.C1365 

12.C1373 

13.C1375 

14.C1377 

15.C1380 


1.C103 

2.C150 

3.C592 

4.C593 

5.C594 

6.C597 

7.C600 

8.C666 

9.C892 

19.C893 

II.C895 

12.C1802 

13.CI816 

14.C1821 

15.CI823 


Group 4:MACEDONIAN FLINTS
 

Group 6:DERIVED FLINTS
 

1.C182 

2.C391 

3.C492 

4.C494 

5.C528 

6.C532 

7.C897 

8.C899 

9.C1330 

11.C1471 

11.C1472 

12.Ci520 

13.C1521 

14.C1523 


Number 
of 
population 

hein 
proportion 
ofpolysor. 
locy (in1) 

Heterozygos. 
expected (He) 

Group 2:BOSNIAN EAPL 3ENTS 

57 9.251 
43 1.215 
57 0.241 
43 0.161' 
62 1.201 
48 0.186 
52 1.201 
62 0.193 
67 1.218 
67 0.241 
76 0.201 
52 0.196 
4B 0.225 
71 0 232 

29 0.125 
62 0.255 
67 0.238 
38 0.157 
52 0.208 
24 0.08B 
48 0.208 
52 0.157 
57 0.189 
57 0.252 
71 0.239 
71 0.258 
67 0.180 
57 0.203 
86 9.259 

62 0.250 
52 0.208 
48 0.195 
52 9.188 
38 0.158 
43 0.167 
39 0.153 
62 0.224 
43 0.132 
57 0.163 
52 0.143 
52 0.18 
76 9.260 
76 0.232 
67 0.245 
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Table 25. continued 

Number Mean Heterozygos. Number 
 Mean Heterozygos.

of proportion expected (He) of 
 proportion expected (He)

population 
 ofpolymor. population ofpolymor.
 

locy (in1) 
 locy (inI1
 

Group 7:MEDITERRANEAN FLINTS 
 Group 8: SMALL-GRAIN FLINTS
 
....................................................-------------------------------------------------------­
1.C167 14 0.049 
 I.C159 38 0.119
 
2.C189 76 0.247 
 2.CI61 43 
 0.174
 
3.C191 67 0.194 3.C163 
 33 0.143
 
4.C510 52 0.181 
 4.C166 38 0.148
 
5.C848 57 0.219 
 5.C558 57 1.185
 
6. C851 52 0.202 
 6.C990 62 
 0.254
 
7.C961 48 
 .17 7.C935 48 .203
 
8.C920 48 
 0.160 8.C1475 62 0.267
 
9.C926 52 
 0.164 9.C1497 57 0.189
 
10.C934 46 0.123 18.C1822 57 
 0.244
 
II.C1218 62 0.217
 
12.C1223 52 0.159
 
13.C1308 67 0.222
 
14.C1309 71 0.253
 
15.C337 62 0.225
 
.....................................................-------------------------------------------------------


Group 9:8-ROW SOFT DENTS 
 Group 10:ROMANIAN FLINTS
 .....................................................------------------------------------------------------­
1. C69 52 0.238 
 I.C676 52 1.150
 
2.C582 52 0.200 
 2.C690 62 0.210
 
3.C602 57 0.179 
 3.C692 52 0.214
 
4.C737 33 0.196 
 4.C700 62 0.218
 
S.C762 52 9.209 5.C1528 62 0.233
 
6. C796 43 0.132 6.C1530 71 1.288
 
7.Cl481 52 
 0.169 7.C549 76 9.262
 
B.C1489 52 
 9.193 8.Cl552 81 1.266
 
9.CI496 62 0.199 
 9.C592 67 
 9.234
 
10.CI506 67 9.246
 
II.C1507 67 0.220
 
12.CI524 
 71 9.184
 
13.C1537 86 0.263
 
14.C1583 71 0.205
 
15.C1804 76 0.253
 
.....................................................-------------------------------------------------------

Group 11:LARGE EARED FLINTS 
 Group 12:WHITE SEMI-DENTS 'MORAVAC'
 
.....................................................------------------------------------------------------­
).C138 52 0.193 
 1. C58 52 9.192
 
2.C141 38 9.157 
 2. C90 48 9.229
 
3.C715 62 9.217 3.C198 
 48 9.169
 
4.C832 38 0.168 
 4.C3B5 48 #.203
 
5.C838 52 9.191 
 5.C435 52 
 0.214
 
6.C918 71 0.255 
 6.C539 43 9.129
 
7.C922 71 0.274 
 7.C654 38 
 0.149
 
8.C984 43 9.117 
 8.C669 62 0.221
 
9.C1544 62 1.195 
 9.C724 
 48 9.174
 
11.C1577 71 1.257 
 11.C799 67 1.219
 
I.CI7 52 9.232 
 11.C892 57 1.199
 
12.C1729 
 76 1.257 
 12.C804 43 0.156
 
13.C1744 71 9.258 
 13.CO71 33 1.119
 
14.C1833 
 76 0.242 
 14.C882 52 1.181
 

15.C887 40 
 1.213
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Table 25. continued 
............................................................................................................
 

Number Mean Heterozygos. Number Mean Heterozygos. 
of proportion expected (He) of proportion expected (He) 
population ofpolymor. popilation ofpolymor. 

locy (in%) locy (in%) 
............................................................................................................ 

Group 13:US CORN BELT-TYPE DENTS Group 14:DERIVED DENTS 
............................................................................................................ 

I.C196 48 6.136 I.C225 33 9.147 
2.C216 52 0.177 2.C231 43 0.175 
3.C233 48 9.174 3.C289 43 0.160 
4.C236 71 0.247 4. C296 71 0.295 
5,C243 57 0.207 5.C309 62 0.194 
6.C258 38 1.151 6.C329 48 0.115 
7.C273 48 0.169 7. C321 57 0.196 
8.C278 4B 9.167 8.C325 57 0.194 
9.C28 33 9.192 9.C336 62 0.224 
10.C384 48 .133 16.C337 57 0.199 
11.C426 67 6.297 II.C343 57 0.177 
12.C482 62 9.219 12.C347 62 0.252 
13.C559 43 9.133 13.C348 57 0.258 
14,C566 67 9.246 14.C359 48 0.176 
15.C577 43 9,148 15.C362 48 0.156 
16.C638 62 0.204 16.C365 48 0.190 
17.C645 57 0.197 17.C717 52 0.178 
18.C694 48 9.187 
19,C761 4B 6.146 
20.C1444 67 0.241 
21.CH467 62 0.242 
22.C£478 62 0.227 
23.CI595 48 0.209 
24.C£517 81 1.259 
25.CI561 71 9.278 

Group 15:SOUTHERN US TYPE DENTS Group 16:SERBIAN DFdTS
 

I.C222 52 9.222 
 1.C219 43 9.159
 
2.C232 48 0.189 
 2.C228 43 9.121
 
3.C245 48 9.199 3.C280 33 0.131
 
4.C252 33 0.126 4.C317 43 0.160
 
5.C262 48 9.163 5.C327 38 9.154
 
6. C266 67 9.227 6. C611 52 0.195
 
7.C914 57 9.247 7.C672 52 0.206
 
8.C1480 71 0.287 8.C68 43 
 0.146
 
9.C1488 52 9.1l 9.C693 
 57 0.236
 
IO.C1492 71 6.202 10. C721 3B 9.143
 
IICl1599 62 9.221 It.C927 48 9.190
 
12.CL516 86 9.261 
 12.C28 71 9.268
 
13,41565 67 1.252 
 13.C864 52 0.174
 
14.C1588 67 0.247 14.C865 
 38 9.143
 
....................................----------------------------------------------------------------------­
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Table 25. continued 
......................................................-----------------------------------------------------

Nisber Mean Heterozygos. Number Mean Heterozygos.

of proportion expected (He) of proportion expected (He)

population ofpolymor. population ofpolymor.
 

lacy (in%) 
 lacy (in1)
 
......................................................-----------------------------------------------------


Group 17:HARD DENTS 
 Group 18:SOFT FLINTS
 
......................................................-----------------------------------------------------

I. C22 51 1.21? 
 I. C74 57 0.219
 
2. C31 67 0.223 2.C114 
 19 9.061
 
3. C55 71 0.252 3.£124 
 33 0.135
 
4. C69 67 0.290 4.C127 43 
 0.131
 
5. C76 52 0.221 5.C139 43 0.125
 
6.CII 33 0.112 6.C211 38 9.147
 
7.C133 28 0.113 7.C235 48 0.216
 
8.C214 43 0.169 8.C326 48 
 0.211
 
9.C244 62 0.229 9.C330 43 
 0.148
 
19.C282 48 0.173 
 10.C356 43 0.154
 
I1.C369 57 0.210 11.C360 48 9.185
 
12.C380 62 0.202 12.C387 43 0.165
 
13.£382 48 0.164 13.C393 52 
 9.256
 
14.C432 38 0.153 14.£398 
 33 0.121
 
15.C433 43 0.199 15.C454 52 
 0.176
 
16.C569 33 0.126 
 16.C533 52 0.216
 
17.£616 57 9.193 
 17.£575 48 9.179
 
18.C632 48 0.168 
 18.C612 57 0.229
 
19.C659 52 9.197 19.C620 
 33 0.171
 
20. C829 33 0.107 20. C647 62 0.233
 
......................................................----------------------------------------------------­
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Table 26. Gne differentiatlon among populations within groups 

Gr oup HT HS DST GS T 
------------.--------------------------------------------..--------------­

1. o.:o2@. 163 37 17.o. 185 
1;).284 0. "201 10. 083 0.292. 

3. . 268 ;.228 0.040 0. 149 
4. 
5. 

,.'53
8-. 27 

E). 194 
0.;. 187 

0.059 
0!. 0i89 

0. 233 
0!. 322 

6. 8.258 0. 211 0.047 0. 182 
254 0. 187 0.067 0. 264 

8 .26. 193 0.069 0. 263 
9. 0. 268 0.-1. .1 0.068 0.254 

10. 
11 . 

I. 256 
0. 8 

0. 229 
0. 215 

,,J.027 
0.053 

Q,)11 15 
0. 198 

12. !,. 207 0. 183 0. 10l 0. 362 
13 27 0. 192 0i. i078 I0. 286 

14.. 24 
05.8.258 

10. 
0. 

193 
216 

fi. ,I49 
0. 042 

1-) 202 
0. 163 

16. (i. 244 ii). 182 0. 062 10). 254 
17. . 259 0. 182 . 07 . 2 97 
18. .255 1). 175 0. 1080 0. 314 
--------- -- -- ------------- ---- -------- --- -------- ------ ----------------

Table 27. Average alleles per loci detected Indifferent corm germplasm 

A. 	 F:,,otILc getr np i cl x. 

Ra c es ir(JIrLubr Pl ". , inan ", , 1983) 
US southwestern populations 4.'3 (l)oere 'e eL A]. 1983) 
US nor thr r) i I ut 4. (Dr: i:,aye . , 9 i.)e t 
U ) . I Ir , cIcn 5L 4. ti ~P ht] e l 3. e~u t 

U .-	 corn be-i d.its 2.7' 
YU corn rollection 4. tl
 
YU corn jelt dents T
 
'YU outh rn ,Jent,.
 
YU nor theaster , i lint 2.e
 
YU monteru.gr Inf 1 1 nts 2.5
 

C. 	 inbred lines and hybrids 
US hI star i cal I y impor tant I jlnes 3.5 ;Stibe-r * %.nro~nan1983) 
US w1 del y Lued i nes :: . 2 (Sruber .G Goor]aar. 1983) 
US hybr idin 2. 3 (Smith, 19,4-) 
YU hybrids 1.8 

http:monteru.gr


-----------------------------------------------------------------
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Table 28. Average frequencies for some alleles Indifferent corm germplasm 
.................................................-------------------------------------------------------------------------


Designation ofgereplasm f 
I-------------------------------------------

Allele 1 2 3 4 5 6 7 8 9 10 II 12 13 14 
.................................................-------------------------------------------------------------------------

Acp1 -2 9.65 0.22 0.13 9.25 0.37 0.37 9.39 0.26 0.37 0.33 9.32 0.33 1.52 0.55 

4 0.23 0.42 9.64 0.43 1.59 0.50 0.47 0.54 0.52 9.46 0.53 9.56 0.43 9.45 

AdhI -4 9.97 0.97 0.46 0.93 9.82 0.70 0.76 9.74 0.68 9.86 0.86 9.97 0.98 9.95
6 9.92 0.03 0.54 9.97 0.18 9.39 0.24 9.26 0.32 9.14 9.13 9.3 9.02 0.95 

Cat3 - 9.740 9.74 9.56 9.87 9.88 9.72 9.69 9.83 0.72 9.78 9.88 9.92 1.99 1.09 
12 9.91 0.02 .30 9.12 8.12 9.17 9.24 0.11 9.23 0.12 0.08 0.98 0.9 6.09 

Gotl - 9.31 - 0.98 994 9.7 - 0.57 0.94 9.99 0.99 0.92 0.92 0.95 9.97 
6 9.68 9.28 - - 9.92 9.93 0.91 9.96 9.10 9.91 0.98 j.98 1.05 .83
 

Idh2 -4 0.93 0.44 9.14 9.66 e.51 0.50 9.48 0.52 9.31 9.87 9.48 9.23 0.50 0.70 
6 9.97 9.56 9.86 0.34 1.49 0.50 9.52 9.48 9.69 0.13 9.52 0.77 9.5 .30
 

Mdh2 -3 0.69 9.13 9.49 9.42 0.33 0.21 9.29 9.23 0.18 0.26 9.26 9.23 9.98 9.13
 
3.2 9.91 9.11 0.1 0.14 9.25 9.96 9.10 9.96 9.11 9.91 9.23 9.19 0.37 9.18 

Pgdl - 2 0.43 0.33 9.96 0.35 0.31 0.35 0.32 9.25 9.30 9.79 0.30 9.38 9.28 0.13 
3.8 0.54 0.68 0.94 0.63 9.69 9.65 0.68 0.75 9.79 0.30 9.68 9.59 0.72 9.87 

Pgml- 0.98 0.99 9.85 9.94
9 0.86 9.96 0.95 9.95 9.8 1.0 9.98 1.99 1,00 9.75 
16 9.09 0.11 9.91 9.14 9.96 9.94 9.5 
 9.05 9.92 0.90 0.92 0.00 1.99 0.25
 

III-Races from Bolivia (Goodmanand Stuber, 1983); 2- Southwtestern pop. (Doebley et al. 1983); 3- Northern flints(Doebley et al.1986);4-Southern dents (Doebley etal. in prep.); 5-US corn belt dents (Smith, 1986); 6-Yucorn
 
collection; 7- Yucorn belt dents; 8-Yusouthern dents; 9-Yunortheastern flints; 10-YuMontenegrin flints ;

11-US Histor. important inbred lines (Stuber and Goodman, 193)1;
12-US widely used inbred lines (Stuber and Goodman,
 
1983);13-US SC hybrids (Smith, 19841; 14-YU SChybrids (Gerit etal.unpub.)
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FIGURES 1-36
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0.16 
(D)0 

0.18 0.20 

(a 



0 

U0) 
m 

00 

C692 

< C1592 
.O 

C1530 
(L 
0 C690 

C1528 
,L 
o C676 

z 

0: C700 

w 
ImC155 2 

.nC1549 

z 
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 

S t a n d a r d g e n e t i c d i s t a n c eFig. 28. Cluster analysis of populations group 10 

0.16 
(D) 

0.18 0.20 



C838 

C832 

C715 

E C141 
z 
0 C138 

- C1544 

"J C984 

a- C918 
0 
CC1717 

'L C1577 
0 

C922 

m 
z 

m 

w C1833 

r C1744 -n 

Z C1729 

I 

0.00 0.02 0.04 0.06 0.08 0.10 
S t a n d a r d g e n e t i c d 

Fig. 29. Cluster analysis of populations group 11 

p 

0.12 
i s t a n 

0.14 
c e 

I 

0.16 
(D) 

0.18 
I 

0.20 



C 877 

C 385 

C 882 , 

CA 
-Im 

C 435 

u' C 799 
z 
0 C 654 

0 

C724 

0'C 90 

0"C669 
" C 804 = 

0 

mm 

0 539 
0 0870 =0 

~ 

- C 198 

z0 58 

0'00 0.:02 0.'04 0:'06 0.08 0:10 
S ta nd a rd g e ne tic d 

Fig. 30. Cluster analysis of populations group 12 
is 

0:12 
ta n ce 

0:14 0:16 
(D) 

3.18 0,20 0,22 0,24 



C284 
C233 
C216 
C694 

n C559 
z C577 
o C384 

- C566 
C0258 
C517 
C273 

(. C278 
o C236 
0_ C196 

C482 

0 C645 
C 1561 

ir 02505 _____zm 

w C761 
C 1478 
0-C638 0 

z C426 
C243 
C1467 
02444 rn 

0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24C 
S t a n d a r d g e n e t i c d i s t a n c e (D) 

Fig. 31. Cluster analysis of populations group 13 



C 225 

C 343 

C 365 

C 337 

C 231 

C 321 

-

m 

z C 296 

C 289 

m 

C 347 

C 359 a 

a- C 309 

0- C 348 

IL C 336 

C 362 

w C 717 

0" 

! 

0u 

mi 

8_ 

E C 320 

Z C 325 

(D) 0.62 0.64 0.66 0.68 0.10 

Fig. 32. Cluster analysis of populations group 14 

0.12 0.4" 0.16 0.18 0.i0 0.2i2 0.24 



C232 

C266 

C252 

' C222 
z 
o C914 

- C1509 

-J C245 

0. C1480 
0 
a. C1565 

LL C1488 m 

w 

C262 

C1516 
ir 
-­

0 

m 

r C1588 0 

z C1492 

0.00 0.02 0.04 0.06 0.08 0.10 
S t a n d a r d g e n e t i c 

Fig. 33. Cluster analysis of populations grrcup 15 

0.12 
di s t a 

0.14 
n c e 

0.16 
(D) 

0.18 0.20 

Pn 
, 

-D co 



E 

C865 

C672 

C683 

c 
-m 

-4 

C827 m 

C210 

" C317 

o C6110 
0. C721 

'. C327 

0 

-
0 
m 

im 
" 

C680 

C828 

oo 0 
"v 

zm 

C864 co 

z C228 

C280 

0.02 0.04. 0.06 0.08 o.io 
S t a n d a r d g e n e t i c 

Fig. 34. Cluster analysis of populations group 16 
d 

o,2 
i s t a 

0.14 
n c e 

0.16 
(D) 

0.18 0.20 



C382 

C 55C282 

z 
0 
-

C22 
031C829 

C60 
C659 

(. C612 

o C76 

"C369 

0 
C569 

C244., 

C0632 

z 
C380 
C4,33 
C214 

C432 

C133 
0.02 0.04 0.06 0.08 0.10 

S t a n d a r d g e n e t i c 
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