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Introduction 

A considerable portion of the oleoresin found in conifers 
consists of the monoterpenes, commonly classified as sec- 
ondary metabolites. Depending on their molecular stability, 
as well as their inter- and intraspeciifc variability, these 
compounds are frequently utilized for studies in the fields 
of taxonomy, population genetics, and genecology. In partic- 
ular, the characteristics of qualitative and quantitative 
variation in monoterpene composition among individuals 
and populations enable an estirnation of population hetero- 
geneity, a determination of intraspecific variation patterns, 
and a specific characterization of individuals and popula- 
tions, e.g. races, provenances (see for review LEVER and 
BURLEY 1974). The latter possibility has recently become 
particularly attractive in forestry research with respect to 
clonal and provenance identification, since, in many cases, 
morphological and physiological characters do not possess 
a sufficient sp.ecificity. In addition, the efficiency of such 
biochemical characters increases, if they can be found to 
be under strong genetic control, since then phenotypic dif- 
ferences directly indicate genetic variants. The findings, 
that several monoterpene components in pine species are 
controlled by relatively simple genetic systems (HANOVER 

1966, 1971, SQUILLACE 1971, BARADAT et al. 1972, ROCKWOOD 
1972, HILTUNEN et al. 1975), demonstrate the suitability of 
these metabolites for identification studies and further- 
more indicate a possible application as so-called gene 
markers in population genetic investigations and tree 
breeding programs. 

The monoterpene composition of Norway spruce (Picea 
abies) has been determined by V. SCHANTZ (V. SCHANTZ 1965, 
V. SCHANTZ and JUVONEN 1966) by means of GLC analyses 
of needle oils and wood extracts, and by SCHUCK and SCHÜTT 
(1975) through the study of volatile compounds from wood 
samples. In our investigations with Norway spruce report- 
ed in the present paper, cortical oleoresin collected from 
exuded drops was used for GLC analyses of monoterpene 

composition. A study of the intra- and interclonal variation 
should examine the poasibility of clonal identification, and 
the data obtained from several full-sib families were 
scored with respect to inheritance patterns of individual 
monoterpene components. Furthermore, it was considered 
whether the monoterpene patterns are appropriate for con- 
structing a mathematical method for clonal identification 
(differentiation). 

Materials and Methods 

a) Plant material 

The 22 clones of Norway spruce (Picea abies (L.) KARST.) 
available for this study had three different origins: 9 of 
them were 10-year-old trees grown from cuttings of the 
Hessische Forstliche?-Versuchsanstalt, Hann. Münden; 9 
were 6-year-old trees from cuttings of the Institut für 
Forstgenetik und Forstpflanzenzüchtung, Schmalenbeck; 
and 4 were 8-year-old clones originated from grafts of the 
Niedersächsische Forstliche Versuchsanstalt, Escherode. 

For studies of the genetics of individual monoterpenes of 
cortical oleoresin, four full-sib families containing 16-22 
progenies each have been analyzed. The following con- 
trolled crossings were available: 
We 40-7 X We 40-7 selfing 
We 47-1 X We 40-7 intraspecific crossing 
We 48-5 X We 40-7 intraspecific crossing 
P. abies X We 40-7 intervarietal crossing 
var. acrocona 
Five-year-old progenies are growing in Holzerode on the 
plantation of the Niedersächsische Forstliche Versuchsan- 
stalt. 

b) Collection und pretreatment of oleoresin samples 

Oleoresin samples were collected for gas-liquid-chrom- 
atographic (GLC) analyses of monoterpene composition 
(MTC) in each plantation during one day in summer. The 
samples were sucked into micropipettes (5 pl) from cuts 
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