
of inheritance in Virginia pine, cannot be accepted or re- 
jected without further experirnentation. 

The presence of lethal and semi-lethal rwessive alieles 
has long been hypothesized to partially explain the large 
percentage of empty seed in the seed crop of pines (e.g. 
SARVAS, 1962). JOHNSSON (1967) was able to demonstrate that 
empty seed does have a strolng, though unspecified, genetic 
component by using controlled crosses of the tester, partial 
diallele and complete diallele dmigns. Based on results from 
the reciprocal crmses he postulated the presence of lethal 
alleles affecting the development of bolth the female game- 
tophyte and the embryo. 

The GOT system described here is a potential example of 
a specific semi-lethal allelic system in which specific, as 
yet nonpredictable, genotypes have reduced viability in the 
development of a mature megagametophyte from a mega- 
Spore. 
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Simulation of populations with fluctuating fitness values. Two-locus case 
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Summary 
The effect of fluctuating fitness values on the genotypic 

composition of two-locus populations is investigated in this 
Paper. A comparison to the results of one-locus popula- 
tiolns is attempted. The interaction od epistasis and recom- 
binaticm is studied in mchre detail. Selection pressures are 
assurned to fluctuate independently, neither with autocor- 
relation between genotypes nor between generations. 
Whereas the expectation of fitnesses fdlow simple ad- 
ditive or multiplicative selectioln schemes, actual values olf 
genotypic fitness in any generation do not exhibit a simple 
relationship. This is due to independent fluctuations of 
selection intensities. The following results are obtained. 

1) Fluctuating fitness values introduce less amounts of 
fluctuations of zygote frequencies in two-locus populations 
as compared to one-locus populations. 

2) Recombination fractims may be asisigned in their ef- 
fect to three regions. In the first region with no or lmse 
linkage, gene frequencies fluctuate independently and ac- 
count colmpletely for the fluctuations of gamete frequencies. 
In the second region with intermediate recombination, 
there are additional fluctuations af linkage disequilibrium 
resulting in increased fluctuations of gamete frequencies. 
In the third region with tight linkage, only fluctuations 
of gene frequencies are left. Fluctuations of gamete fre- 
quencies are consequently reduced again. It is not possible 
ta demonstrate a systematic effect of recombination on 

*) Institut für Biologie 11, Lehrstuhl für Populationsgenetik- Uni- 
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gene frequency fluctuations. Range and location of the dif- 
ferent regions of recombination fractions are determined by 
the amount of conditicmal epistasis present in the selection 
scheme applied. 

The results are discussed with reispect to the evollutionary 
advantage of recombination. 
Key words: Simulation, fluctuating fitness, two-locus model, link- 

age disequilibrium, recombination, epistasis. 

Zusammenfassung 
In der vorliegenden Arbeit wurde der Einfluß fluktuie- 

render Fitnesswerte auf die genotypische Zusammenset- 
zung digener Populationen untersucht. Ein Vergleich mit 
den Ergebnissen monogener Populationen wurde angestrebt, 
Wechselwirkungen zwischen Epistasie und Rekombination 
näher untersucht. Die Fluktuationen der Selektionskräfte 
wurden als unabhängig angesehen, d. h. ohne Autokorrela- 
tion zwischen Genotypen und zwischen Generationen. Wäh- 
rend die Erwartungswerte der Fitness einfachen additiven 
oder multiplikativen Selektionsmus~rn folgen, sind die 
aktuellen Werte der genotypischen Fitness als Folge der 
unabhängigen Fluktuationen der Selektionswerte in keiner 
Generatiofn nach einer einfachen Beziehung zusammenge- 
setzt. Im einzelnen wurden die folgenden Ergebnisse er- 
halten. 

1) In digenen Populationen sind die Fluktuationen der 
Zygotenfrequenzen, die durch variable Fitnesswerte indu- 
ziert werden, kleiner als in monogenen Populationen. 

2) Die Rekombinationsfrequenzen können ihrem Einfluß 
nach drei Regionen zugeordnet werden. In der ersten Re- 
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