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Short Note: Cross-f ertilization in a conif er stand inf erred from 
enzyme gene-markers in seeds 

By G. MÜLLER 
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Introduction 
Cross-fertilization will be described in terms of the prob- 

abilities with which the ovules of any given tree in a stand 
are fertilized by pollen originating from a single specified 
tm in the s'ame stand as a function of the distance between 
the respective trees. Information about these probabilities 
as well as about the probabilities of self-fertilization are 
required in order to characterize the mating system of trees. 
It can be assumed that coniferous species such as Norway 
spruce and Scots pine do not mate at random, since at least 
two important conditions necessary for this mating system 
are not fulfilled: firstly, the probabilities of cross-fertiliza- 
tion have been proved to depend on the distance between 
the mating trees because of limited spatial pollen dispersal, 
and secondly, the probabilities of self-fertilization of indi- 
vidual trees are on the average higher than the reciprocal 
value of the population size (KOSKI and MALMIVAARA 1974; 
MÜLLER 1976 a and 1977). This implies that other mating 
systems, such as preferential mating between relatives or 
assortative mating or any combination of both, can be ac- 
cepted as being more realistic. More precise experimental 
data are required to characterize the actual mating sys tm 
of the mentioned tree species and to estirnate coefficients 
of inbreeding and kinship to avoid the well-known detri- 
mental effects of these phenomena on the average 
sion of important characters in the future breeding 
tions. 
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The probabilities of cross-fertilization cannot be esti- 
mated by experiments on the spatial pollen dispersal, be- 
cause the results would refer only to the probabilities of 
cross-pollination. It is necessary to identify the pollen con- 
tributioa of an individual tree ("marker tree") in the viable 
seeds of other trees in the sarne stand by detecting its genes 
in the diploid embryo tissue of the respective seeds. This 
implies that the estimated probabilities of cross-fertiliza- 
tion eomprise the effects of genotypic selection, if this type 
of celection occurs between formation of the zygote and 
the embrymic stage. 

Identification of pollen can be performed precisely by 
applying enzyme analysis and using such gene-markers as 
criteria for identification which guarantee a one-to-one cor- 
respondence between enzyme phenotype and genotype. In 
this Paper, an additional field of application of a metho'd is 
presented which has already been proved to be suitable for 
the estimation of probabilities of self-fertilization of indi- 
vidual trees in cmifer stands (MÜLLER 1976 b and 1977). 

Materials and Methods 

In the winter of 1976177, cones frolm each of 105 trees 
were collected separately from a continuous area of a 120- 
yearr-old Scots pine stand (Pinus sylvestris) in the forest 
district of Grebenau (Hessen), compartment 57 b. All trees 
had been cut down just before this collection. The former 
position of each tree in the stand before clear-cutting was 
marked in a map. 

The pine stand continues only on the southern side of 
the experimental area; the other sides adjoin on either 
young plantations or farm land. In figure 1 only tholse pine- 
trees are marked with numbers, the seed samples of which 
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