
determiner si et dans quelle mesure plusieurs caracteres 
d'aiguilles et de bourgeons sont hereditaires. Ces caracteres 
etaient: la longueur des aiguilles, le volume des fascicules 
d'aiguilles, la longueur ~de  la gaine, la «divergente» des ai- 
guilles, le nombre d'aiguilles par fascicule, et la longueur 
de l'ecaille du bourgeon. Les trois analyses statistiques 
suivantes ont ete effectuees: variance des clones et des 
ramets, variance des descendances, et correlations parent- 
descendant. Tous Ces caracteres, except6 le nombre d'ai- 
guilles par fascicule, se sont reveles fortement controles 
par le genotype; le controle gknetique du dernier caractere, 
bien que significatif dans Une des analyses, est relative- 
ment faible. 

Zusammenfassung 

Titel der Arbeit: fiber die Vererbung von Nadel- und 
Knospenmerkmalen bei Pinus elliottii. 

15jährige Kiefern aus Klonplantagen und Nachkommen- 
schaftsanbauten wurden untersucht, um festzustellen, ob 
und in welchem Umfang einige Nadel- und Knospenmerk- 
male vererbt werden. Untersucht wurden die Nadellänge, 
Größe des Nadelbündels, Länge der Faszi~kelscheide, die 

Nadel-„Divergenz", die Anzahl der Nadeln je Bündel und 
die Länge der Knospenschuppen. Drei statistische Analysen 
wurden angewandt: Die Varianzen der Klone und Klon- 
glieder wurden analysiert, ebenso die Varianzen der Nach- 
kommenschaften und die Eltern-Nachkommenschafts-Kor- 
relationen bestimmt. Alle Merkmale, ausgenommen die Na- 
delzahl je Bündel, wurden durch den Genotyp stark kon- 
trolliert; die genetische Verankerung der Nadelzahl je Bün- 
del war mit einer Ausnahme nur relativ schwach. 
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Inheritance of Yellow Oleoresin and Virescent Foliage in Slash Pine 
lBy JOHN F. KRAUS and A. E. SQUILLACE~) 
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Simply inherited, qualitative traits, although often not 
of economic importance, can be valuable aids in studies 
of reproductive systems, cytogenetical analyses, population 
studies, and others. Such "gene markers" havz been used 
extensively in animal and crop plant genetics, and results 
of these studies have been basic to breeding work. In for- 
est trees, where life Spans are relatively long. qualitative 
traits are especially useful when their expression occurs 
early in the life of the plant. 

The occurrence of two such characters in slash pine (Pinus 
elliottii ENGELM.) are described in this report. One of these 
is yellow oleoresin, and the other is a type of chlorophyll 
deficiency, "virescent foliage". They were found incidental- 
ly in a program designed to breed for high oleoresin yield 
(MITCIIELL et al., 1942). A third qualitative character oc- 
curring in slash pine, albinism, was reported upon earlier 
(SQUILLACE and KRAUS, 1963). 

Yellow Oleoresin 

Normal slash pines yield an oleoresin that is transparent 
and colorless when fresh. Occasionally deviants from this 
type have been found. One, identified as tree 29, yields a 
golden yellow oleoresin. Analysis of the turpentine frac- 
tion of this oleoresin by gas chromatography has revealed 
no difference in chemical composition which would account 
for the unusual color. However, the P-phellandrene con- 
tent was unusually high, 40.5 percent in contrast to 7 per- 
cent or less in commercial turpentine reported by FISHER 
et al. (1957). Turpentine yield as a percent of the oleoresin 
weight was relatively low, 15 percent, compared with the 
normal yield of about 22 percent given by MIROV (1961)*). 

I )  Research Foresters, stationed at  the Naval Stores and Timber 
Production Laboratory, Southeastern Forest Experiment Station, 
Forest Service, U. S. Department of Agriculture, Olustee, Florida. 

Crosses were made in the spring of 1960 (table 1). At the 
time of cone collection, cmes pollinated by windborne pol- 
len also were collected. Seed were extracted, and wings 
removed. Sound and unsound seed were separated in an 
air column seed separator. Seed were sown in the spring 
of 1962 in row plots randomized and replicated three times. 

In November 1962 a narrow strip of b a ~ k  and wood ap- 
proximately 1 inch long was cut from the stem of each 
seedling. Within 2 hours enough oleoresin had exuded from 
the wounded surface to permit discrimination of oleoresin 
color. 

Table 1. - Results of crosses on slash pine 29 producing yellow 
oleoresin. 

Mating Seedlings producing Total seedlings 1 yellow oleoresin 1 examined 

N u m b e r  
29 X 29 15 15 
29 X 1960 mixl) 0 271 
29 X wind 1 140 

1) The "1960 mix" consisted of equal volumes of pollen from 
21 trees. 

All of the selfed seedlings produced yellow oleoresin. 
All of those from outcrosses produced normal colorless 
oleoresin (table 1). One seedling among the wind-pollinated 
progeny produced yellow oleoresin. This probably result- 
ed from natural self-pollination. 

These results indicate that tree 29 is homozygous for a 
recessive gene or genes governing production of yellow 
oleoresin. ~Further breeding by selfing or crossing trees 

e, Thanks are due Mr. GORDON S. Fisher of the U. S. D. A. Agri- 
cultural Research Service, Naval Stores Laboratory, Olustee, 
Florida, for his analysis and interpretation of the oleoresin com- 
position. 






