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Summary 
Cortical oleoresin samples were collected from 840 trees. 

The sample trees were from 70 families that are part of an 
8-year-old half-sib progeny test. Monote-rpene analysis was 
done by gas liquid chromatography and the results were 
presented in microliters of monoterpene per standard 
sample. 

Heritabilities of individual monoterpenes suggest that 
changes in concentration can be made through selection 
breeding. Delta-3-carene concentration appeared to be 
simply inherited with high concentration dominant over 
low. Other monoterpenes appeared to be quantitatively in- 
herited. Correlations between the cortical monoterpenes 
and commercial characteristics indicate that monoterpenes 
would probably not be valuable as an indirect selection 
tool. 
Keg Words: Heritabilities, Correlations, Monoterpenes, Inheritance. 

Zusammenfassung 
Es wurden Monoterpene aus der Rinde von 840 Einzel- 

bäumen aus 70 Familien (8 Jahre alte Halbgeschwister) von 
Pinus virginiana MILL. gaschromatographisch untersucht. 
Die in Mikrditer angegebenen Mengen an Monoterpenen 
der standardisierten Proben erlauben die Schlußfolgerung, 
daß die Konzentrationen erblich sind. Die Delta-3-Konzen- 
tratioa wird direkt vererbt, wobei hohe Konzentrationen 
dominieren. Andere Monoterpene scheinen quantitativ ver- 
erbt zu werden. Nach den Untersuchungen ist es wenig 
wahrscheinlich, daß Rückschlüsse auf wirtschaftlich wich- 
tige Eigenschaften zu ziehen sind. 

Introduction 
There are large variations in the monoterpene composi- 

tion of the cortical oleoresin in pine species. Longleaf pine 
(Pinus palustris MILL.) usually has a 2 companent system 
consisting of alpha- and beta-pinene (FRANKLIN and SNYDER, 
1971). Monterey pine (Pinus radiata D. DON) represents 
the other extreme with a complex system of 12 mono- 
terpenes in consistently measurable quantities and 2 more 
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that occur occasionally in trace arnounts (ZABKIEWICZ and 
ALLEN, 1975). 

Cortical monoterpene sampling is a relatively easy 
method of determining variability within a species and 
testing differences among populations within a species. If 
some of the monoterpenes are simply inherited, as indicated 
in other studies (HANOVER 1966; SQUILLACE 1971), they can 
be useful as genetic markers in genetic studies. They have 
also been investigated for possible correlations with growth. 

This study was designed to (1) determine the herit- 
abilities of individual monoterpenes and their total, (2) 
determine the correlations between the, vafious cortical 
monoterpenes, (3) test previously hypothesized single gene 
inheritance of individual cortical monoterpenes, and (4) 
test correlations between the cortical monoterpenes and 
growth. 

Materials and Methods 

Experimental Planting 
Selection of parents and stands from which open-pol- 

linated progeny tests were derived was described by THOR 
(1964). The experimental material was a sample of the Vina, 
Alabama test. Locations of parental stands used in this study 
are given in Figure 1. The design is a randomized complete 
block with families randomized within blocks without re- 
gard to originating stands. 

Statistics 
The sample consisted of 4 replications of 10 stands with 

7 families per stand and 3 sample progeny per family per 
replication for a total of 840 sample trees. The analysis 
of variance and expected mean Squares used for determina- 
tion of variance eomponents are given in Table 1. 

Heritability estimates derived from the analysis of vari- 
ance were calculated from the following formula: 

Standard errors of heritability stimates were obtained 
by the method described by KEMPTHORNE (1957). 

Genetic correlations were calculated using the formula: 
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