
D~JFFIELD placed it in the Lariciones. Vhe karyololgical data 
for this species are not so easily interpreted as are the 
others, because the average value of the short-arm : long- 
arm ratios for the eleventh chromosome is slightly greater 
(0.754) than the upper limit of the submedian category; 
four of the ratios are just below 0.750 and six are slightly 
above. However, karyotypes for 20 species from seven other 
Groups have been determined, and only two of these spe- 
cies have a ratio below 0.800 for tihe eleventh chromosome 
(Table 4). The value for P. pinaster is so close to the arbi- 
trary limit of the submedian category that it resembles 
the species of Lariciones more than those in any of the 
other Groups studied, including Insignes. 

Summary 

Karyotypes are ,descriibed for 19 species of pine of the 
Group Lariciones. All species had a similar but distinct 
karyotype characteristic of the Group. T'he haploid Lari- 
ciones karyotype differs from those of other Groups by 
containing two heterobrachial chromosomes instead 04 one. 

Karyological elvidence supports tihe inclusion of Pinus 
halepensis, P. brutia, P. pityusa, and P. pinaster in the 
Group Lariciones. The ~karyotypes of these species are very 
similar to those of the generally accepted species of Laricio- 
nes, fbecause they possess the heterobrachial eleventh chro- 
mosome characteristic af this group. 

Resume 

Titre de l'article: Analyse des karyotypes des pins du 
groupe Lariciones. 

L'auteur dkcrit les karyotypes de 19 especes de pin du 
groupe Lariciones. Toutes les especes presentent le karyo- 
type caracteristique du groupe; chaque karyotype est ce- 
pendant distinct. Le ~karyotype haploide #des Lariciones dif- 
fere de ceux des autres groupes: il comporte deux chromo- 
somes heterobrachiaux au lieu ~d'un. 

L'analyse karyologique permet id'inclure dans le groupe 
Lariciones les especes suivantes: Pinus halepensis, P. bru- 
tia, P. pityusa et P. pinaster. Ces especes sont tres sembla- 
Mes a ceux des especes generalement considerees comme 
Lariciones, parce qu'elles ont le onzieme chromosome hk- 
terobrachial. 

Zusammenfassung 

Titel der Arbeit: Karyotypen-Analyse der Kiefern-Grup- 
pe der Lariciones. 

Für 19 Kiefernarten der Gruppe 'der Lariciones sind die 
Karyotypen beschrieben worden. Sie waren alle ähnlich, 
aber characteristisch für diese Gruppe. Der haploide Lari- 
ciones-Karyotyp unterscheidet sich durch das Vorkommen 
von 2 heter~~brachialen Chromosomen, anstatt einem sol- 
chen bei anderen Kiefern-Gruppen. 

Der karyologische Befund verlangt die Zuordnung von 
Pinus halepensis, P. brutia, P. pityusa und P. pinaster zur 
Gruppe der Lariciones. Die Karyotypen dieser Arten sinld 
denen der bisherilgen Lariciones sehr änhlich, weil sie das 
für (diese Gruppe charakteristische heterobrachiale 11. 
Chromosom besitzen. 
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Effects of Inbreeding in Red Pine, Pinus resinosa Ait.') 
By D. P. FOWLER? 

(Received for publication May 1, 1964) 

Introduction limited range in Cuba anld on the Isle of Pines, is the only 

"It would seem unwise to conclude that red pine has 
existed as a specific entity since tlhe Cretaceous, for its 
Tertiary record is unknown, but the morphological evidence 
is temptingly suggestive." (PIERCE, 1957.) 

Deposits assigned to tihe early Upper Cretaceous Dakot? 
series have yielded cones and needles ~(CHANEY, 1954) and 
pollen (PIERCE, 1957) which are almost identical to those 
of contemporary Pinus resinosa. If these Cretaceous species 
(Pinus clementsii CHANEY andlor Pinus resinosipites PIERCE) 
are in fact red pine or close relatives of red pine, then the 
ancestry o~f this species extends back at least a hundreld 
million years. 

Red pine is bhe only North American species of the 
Lariciones group. Pinus tropicalis MoR., which occupies a 

other American representative of this group which is large- 
ly confineld to Europe and Asia (SHAW, 1914). 

Attempts to hybridize red pine with other species in the 
Lariciones group have, iuntil recently, been unsuccessful. 
DUFFIELD and SNYDER (1958) reported a successful cross of 
Pinus nigra ARN. X Pinus resinosa, but thus far, attempts 
to repeat this cross have been unsuccessful. 

The natural range of re~d pine is presented in Figure I 
and is lbased primarily on the map of RUDOLF (1957), with 
a few changes for Ontario and Manitoba. The range map 
is somewhat deceiving in that it indicates a relatively con- 
tinuous distribution. Along the range limits, the distri- 
lbution of red pine is actually disjunct and, in some cases, 
distances of 100 miles or more may separate individual 
locations. Outlying populations are found in West Virginia 

I )  Contribution 64 - 5. Ontario Department of Lands arid Forests. and northern Illinois (RUDOLF, 1957) as weil aS in northern 
This Paper is the first of a series of pspers based on a dissertation Ontario (HADDOW, 1948), an~d Manitoba (VAARTAJA, 1962). 
submitted to the Graduate School of Yale University as partial 
fulfillment of the requirements of the PhD degree in 1963. Cool to warm Summers, cold winters, morderate rainfall, 

L) Research Scientist, Research Branch, Ontario Department of sandy soils and undulating topography are characteristic 
Lands and Forests, Maple, Ontario, Canada. oif the red pine habitat. This species occurs in areas of acid 
















