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A Study of Speciation and Geographic Distribution in the Genus Pinus

—The Position of Subsections after the Speciation

Sei-ichi Oonara
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Table 1 Classification of subsection in the Genus Pinus and natural cross
rates” of interspecific relation in the subsection.

Classification Spacies Natural cross rate
no. no. rate  cross no./'species
Sungenus Ducampopinus
Section Ducampopinus 1
Subsect. Krempfiani 1 0.0 0/1

Subgenus Strobus
Sect. Strobus 19

Subsect. Cembrae 5 0.0 05
Subsect. Strobi 14 0.21 3/14
Sect. Parrya 12
Subsect. Cembroides 8 0.13 1/8
Subsect. Gerardianae 2 0.0 0/2
Subsect. Balfourianae 2 0.0 0/2
Subgenus Pinus
Sect. Ternatae 5
Subsect. Leiophyliae 2 0.0 02
Subsect. Canarienses 2 0.0 0.2
Subsect. Pineae 1 0.0 0/1
Sect. Pinus 57
Subsect, Sylvesires 19
Meditteranean region 7 0.86 6.7
Eastern Asia 10 0.40 410
Kast. North Amer. Continent 2 0.0 02
Total region 19 0.53 10719
Subsect. Australes 11 0.36 4,11
Subsect. Ponderosae 13 0.54 7/13
Subsect. Sebinianae 3 0.33 1/3
Subsect. Contortae 4 0.50 2/4
Subsect, Oocarpae 7 0.71 5/7

*The data sourse is founded by Mirov (1967)
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Fig 1 Geographic distribution maps of pine groups of three subgenuses (A,
five subsections of subgenus Strobus (B), and nine subsections of
subgenus Pinus ).
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Fig 2 Contour maps of three large pine groups of subgenus Strobus. Although there
are only a few species, most pines of subsect. Cembrae (A} show allopatric
distribution over a large area in the winter cold region. For subsect. Strobi (B),
the pines are distributed separately in warm temperate regions. Seven species
of subsect. Cembroides (C) show comparatively aggregate distribution in a
limited region.
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Fig 3 Contour maps of four large groups of subgenus Pinus, Pines of subsect. Sylvestres (A)
show three distribution patterns. Those of the Mediterranean region show aggregate
distribution, those of East Asia show allopatric distribution and those of the eastern
region of the North American continent show isolated distribution. Pines of subsect.
Australes (B} and subsect. Ponderosae (C) show aggregate distribution in limited
regions of the North American continent. Four pines of subsect. Contortae (D) show
allopatric and separated distributions.
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5 Altitudinal distribution of pines in four
subsections showing extremely aggre-
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marked tendency to grow in the same
range by overlap, especially in subsect,
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Table 2 Stages of pine group after speciation derived from geogaraphic distribution pattern.

ocurrence and thriving stage extinct stage
Pine group diversifying stage
(puculiar narrow) (wide distribution) {(disperse) (isolated)
Subgen. Ducampopinis Krempfiani
Subgen. Strobus Cambrae
Strobi
Cembroides
Gerardianae
Balfourianae
Subgen. Pinus Leiophyllae
Canarienses
Pineae
Sylvestres
Australes
Ponderosae
Sabinianae
Contortae
Qocarpae
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Résumé

To clarify the genealogical position relationship among pine groups after their specializa-
tion, the geographical relationships were analyzed using contour maps based on species map
data of CrrreuiFiELD and LiTrLE (1966) .

When species groups occur, diversify, thrive and become extinct, the phases of their
geographic distribution show patterns which are peculiarly narrow or wide and disperse or
isolated after specialization. Many pine groups such as subsect. Krempfiani, subsect.
Gerardianae and subsect. Balfourianae in subgenus Strobus and subsect. Leiophylice and
subsect. Canariences in subgenus Pinus showed isolated distribution and were considered to be
in the extinct phase. On the other hand, subsect. Sylvestres, subsect. Australes, subsect.
Ponderosae and subsect. Qocarpae seemed to have newly specialized features of distribution
of pines aggregated in a region. Sexual isolation among these pines was not well established,
and therefore the values of natural cross rate were large.

Pine fossil data reveal that the pine ranges in the Tertiary Period had been slightly farther
north than present ones. The mountains are located at the present places of species aggrega-
tion. As many barriers are needed for specialization for many species, the differentiation of
species in some subsections seemed to advance in the mountains, accompanying their
formation after the Tertiary Era. The overlap of distributions especially seen in some groups
is considered to have resulted from the shifting to the present regions with the decrease in air
temperature after the Quaternary Era.





