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Speciations, Geographic Distributions and Species Relationships
in Three Genera of Pinaceae
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Table 1. Classification by Farjon (1990) and distribution of the genus Picea.

Section, Subsection, Series, Species Altitude (m) Distribution

Sect. Picea
Subsect. Picea
Series Picea

P. abies (L) Karst. 0-3000 Europe

P. obovata Ledeb. West Siberia

P. koraiensis Nakai 1000-1500 East Asia

P. koyamai Shirasawa 1500~2000 YYHE Y vk, Japan

P. asperata Masters 1500-3800 East Himalaya

P. aurantiaca Masters 2600-3800 East Himalaya

P. retroflexa Masters 3000-4000 East Himalaya

P. chihuahuana Martinez 2150-3200 Mexico

P. crassifolia Komarov 1600-3800 North China

P. meyeri Rehder et Wilson 1600-2700 North China

P, schrenkiana Fisher et Meyer 1300-3000 West China

P. neoveitchii Masters 1300-2000 North China

P, torano (K. Koch,) Koehne 400-1850 e s, Japan

P. alcoguiana (Veitch ex Lindel) Car. 1000-2500 %Yy, Japan

P. maximowiczii Regal ex Masters 1100-2000 b AT % 3, Japan

P. morrisonicola Hayata 2300~3000 Formosa

P. wilsonii Masters 1400-3000 Middle China

P. smithiana {Wallich) Boiss. 2500-3600 West Himalaya

P, glanca (Moench) Voss 5-1900 North Canada

Series Rubentes Bobrov

P. mariana (Mill.) B. 8. P. 1500-1800 Canada

P. rubens Sargent 1100-1500 East Canada

P. glehnii (Fr. Schmidt) Masters 1000-1100 THIYwY, Japan

P. orientalis (1) Link 700-2100 North Turkey
Subsect. Omorikae E. Murray

P. omorika (Pancic) Purkyne 800-1600 Greece

P. brachytyla (Franch.) Pritzel 1300-3800 East Himaraya

P. farreri Page et Rushforth 2400-2700 East Himaraya

P, spinulosa (Griff.) Henry 24003700 Middle Himalaya

P. breweriana S. Watson 1200~2300 West America

Sect. Casicta Mayr
Subsect., Silchenses E. Murray

P. sitcehensis (Bong.) Carriere 900 West Canada
P. jezoensis (Sieh. et Zucc.) Carriere 1100-2700 guxyY=Y, Japan
P. likiangensis (Franch.) Pritzel 2900-4100 South China
P. purpurea Masters 2600-3600 Tibet

Subsect, Pungentes E. Murray )
P, pungens Engelm. 1800~3300 Middle America
P, engelmannii Parry ex Engelm. 600-3700 West Canada

FXRPTTOHBTH D UHEBNEET 2, ZOHRO b 7 C BRAMEOSMAEIE/AE <, IR
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Fig. 1. Contour map of all species in the genus Picea. This map shows a tendency of
allopatric distribution in them.
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Fig. 2. Distribution maps of Series Picea (Pi), Series Rubentes (Ru) belong to Subsect.
Picea and Subsect. Omoricae (Om). Patterns of respective species in them show the
allopatric distributions.
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Species distribution maps of three spruce groups of Subsect. Picea. 1: Series
Picea; 2: Series Omoricae, 3: Subsect. Rubentes. Those of respective group show
allopatric distribution among the species.
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Fig. 4. Distribution map of species of Subsect. Sichenses in Sect. Casicla.
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Fig. 5. Although this contour map of Japanese spruce
show aggregate distribution, almost species are
separately distributed as analysed in table 2.
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Table 2. Coexistence of two species in Japanese spruce calculated from the data by Havasut (1952, 1957).

Number of region Coexistence Ratio (%)
Species P. gleh. P. jezoen. P. torano P. maximo. P. alcog. P. koyam.
T ALY =Y (P. glehnid) 237 - 34.1 0 0 0 0
saxzyey (P. jezoensis) 522 - 2.2 0.7 5.6 0
NYE S (P, torano) 167 - 2.8 2.7 0
L A/NTE R (P. maximowiczii) 13 - 5.9 23.5
EZav4 (P. alcoquiata) 88 - 3.3
YUY bor (P koyamai) 4 -
. #& Y
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DO E & bwE s Emmwénhﬁamﬁwa:% —~&@mmm,uh@m%ﬁf%
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ry B b0 AL, S ET Table 3. Time and number of fossil regions in three

ORETREERBHY M5 THD Pinaceae, data founded by Frorx (1966) and Curistiz
T LRI AT S ol B & McMiLan (1991).
SHBLTWS, Sty Genus | Genus Pinus  Picea  Abies
ORI B s b | R - r Vlme Huplo.  Diplo,
Br LR OO Y b retaceoilg
o early Cretaceous 1
(cone) MRV &, LELOM late Cretaceous 1 7 2

é: ;1\' b:ﬁi‘/*\%ﬂjiﬁc [/ f b )7uo ‘\J! j‘ a) Tertiary
AR SWERN T % &, BT Paleocene I 2 2(1*) } 3(1%) 17
SBEOFHTITERFL T bDS Eocene  # 1 '
Lo, dbBsic(cFzsg <, i Dlcene B8 B

. i _ focene : !
RofpE e & bhiggs (2 Pliocene  f¢ 1 20 16 11

TN, HAE, T AV AU 25 * U Data from Cumistiz and McMiiLax (1991)
{EFEDEZ DL, 2w VEBEOZFNLELE
BThH s

v VIEOLE I Frorin® QRS CR AT, TH B H, Mrov' ¥ I I hid, Hdidiviba
BYasfEhddntTnd, XOBRUBEZFOHK ML, BEE T cdhBELLL»r 5%
BBHAELTWwa, SBOHBEMERELS bOO, BERE BRI, ROKFEWELZ,
BAEDWMI N EINDE Ltk b,

3 IBRICOHBIRIAE N > OF R IE T 272012, fiL D EOHAITH 2 HE E 72 13/
(Series) DV ANT, 3EDORHMRED X S 1B 2P, 2—=Fv7, b7 2 ) B
KEEDSMERF T B HMEE LT, ZNPNOFRMBLPED LI RHIEE L T a2 LLbD
Thad (K6, ZOH%ERFHBOMHE L BT S)



HUREHGET 195

Sect, Balsameae
Sect. Orandss
Sect. Noblles

L N
! Sect. Plecaster

................. rraess

Sect, Bracteatae

Genus Abies

f sertes leg ! Serles Aubentes |

[ subsect. nmiﬁs‘mc:. worikae | [ Subocct, Sttchensis |

\/

Sect. K}_/M Laslvte

Genus Picea

)3

Subsect. Panterosse

Subsect, Australes

Subsect. Contorise

Sect. Plaus

Sutgen. Dicarpopinug

Genus Pinus

Sect. VeJarianae

Sungen, Strodus Sugen, Plms | Subsect. Krespfieni

27

Fig. 6 . Phylogenetic geography maps in

typical three genera of Pinaceae. The
subsections or sections of solid line
mean the groups of North America;
those of dotted line groups in Eurasia.
All species of sections in the genus
Abies emarging from Tertialy Age are
separately distributed by the con-
tinents, and show a simple construc-
tion in them. Most of them in the
genus Picea emarging from Cretaceous
Age are laid across on two continents.
Construction of the genus Piauus from
Jurasic Age shows a complicated one.
The differences of the constructions
among the genera seem to relate of
their histories.
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Résumé

To clarify the relation hetween distribution patterns and speciation in three important genera of
Pinaceae from the meaning of phylogeny, the geographycal relationships among species of genus Picea
were firstly analyzed and compared with those of genus Pinus and genus Abies which were already ex-
amined in the former studies (Oonara, 1993, 1994). From the data of natural hybrids of these genera, re-
productive natures or species isolations were compared among the genera.

Distributional relations of species in a subsection of genus Picea have a trend of allopatric distribution
as these of genus Abies. All sections in the genus Abies emarged from Tertiary were separately dis-
tributed by the two continents of North America and Eurasia, Phylogenetic geography map of the genus
is very simple as shown in Fig. 6. It shows that the most of subsections of the genus Picea emarged from
Cretaceous Age are laid across on the two and show the more complicated one. Those of genus Pinus
emarged from Jurasic Age were the most complicated construction. Geographic distributions of the genus
corresponded to the length of geological time.

The genus Abies have natural crossability with species among intersections as the same result of genus
Picea. On the other hand, the genus Pinus cross naturaly only with species of intrasubsections. This
seemed to mean that reproductive isolation among species settled slowly by passage of geological time
differently from the formal changes of species.





