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Speciation and Distribution in the Genus Abies with Reference
to Speciation of the Genus Pinus

Sei-ichi OoHATA
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Fig. 1. Hypothetical diagram showing relationships of sections
of the genus Abies proposed by Ly (1971).
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Table 1. Taxonomy and List of the Genus Abies by Ly (1971) used in this study

Genus Abies

Subgenus Psendotorreva

Sect.

Subgenus
Sect.

Sect. Homolepides

Sect.
Sect.

Sect,

Sect.
Sect.

Sect.

Sect.

Sect.

Sect.

Sect.
Sect.

Sect.

Bracteatae

Ables
Momi

Chensiensis

Elateopsis

Elate

Pichta

Pindran

Ables

Piceaster

Nobiles

Ovamel

Vejarianae

Grandes

Balsameae

N

. firma S, et Zucc. Eo

B . YN N e s N N A e S N N S N N s S N N N e T -

. bractaeta D. Don

177

. holophytla Maxi.

. homolepis Sigp. et Zuce. VI VTES
. mariesti Mast. A7V
. kawakamii (Hav.) Ito

. chensiensis Van Tigch.

. delavayt Van Tiscu.
. fargesii Francu.
. vecurvata Mast.

squamata Masr.

. koveana Wis.

. nephrolepis (Travrv.) Maxm.

. sachalinensis (Fv. Scum.) Mast. 74 b F
. veilchii LinpL, yIEY

sibirica Lepes.

. spectabilis (D. Don) Seacu
. pindrow (Lams.) Rovire

. alba M.

. nebrodensis (Loy. Poy.) Marrm
. nordmanniana (Stev.) Spach
. pardei Gauss.

. cephalonica Loup.

. cilicica (Anr. et Korsuy) Carr.
. pinsapo Boss.
. numidica De Laxn,

. procera Renp.
. magnifica A. Mugrr.

. religiosa (H. B. K.) Scuiecnr. et Cuam.
. hickeli Frous et Gauss.

. vejari Marr.

. grandis (DoucL.) LinoL.

. guatemalensis Reup.

. amabilis (Dovel.) Forees

. durangensis Magr.

. concolor {Gorp. et Grenp.) Linpi.

. balsamea (Linn.) MiLL.
. fraseri (Purcn) Poir.
. lasiocarpa (Hoox.) Nurr,
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iy, FMOEREMBEAL, 2= Y7 TRABET, b7 2V 2 KETRERERED 2 *
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S o® B, EE2000m U EOBWECRON T WS, VYR TE, Zh50H
Blrsowdik, L > TREFESETEBFTLTw 0T, € IBEREESEELEINCR
ENTWBIZEPELTH B, 2—F Y TRETONIZIET F ARz M BRE S R,
T I BOBAEOHIE S I & BB L Ty AT aELN S,

Lt Lo TgshCnwd & 312, B 2EISHIX, ZNEhRKBEZ2LTTHHL TS,
K 1R UEMOBEIE -2 7 RBE, HROBIHEBIT 2 ) A KBCERT 28 TH 5,
<V BEEHI T, Subsect. Sylvestres, Subsect. Strobusix ED & 5z, Ak, 2—F v 7 KRERK
SHNTEET 2N 25, TI/TE, VOEDOHINORSTAEIZ £/ THHL T
B, ZhiE, Biv Az U T, WREESSOEL, 2oBRicHINTESHMELIZ
7 HINOSMESE O TRV I ERREBLTWS,

2—5 7RI T HIITER AL T b, 150 5% 5 Sect. Pichta ZIRYEM D & PH S~
V7 ETOLRKEMIRE D LF vV DEB L THmT2 (K2 -1, A). HEAYE, &
M YN IE Sect. Elate (12— 1, E) %, 8BE, HAK, B Sect. Homolepides
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Fig. 2. Distribution maps of seven Abies sections in Asia (2-1), two Abies sections in Western Eurasia
and Northern Africa (2-2), and six Abies sections in North America (2-3). 2-1, A: Sect. Pichta, B:
Sect. chensiensis, C: Sect. Elateopsis, I: Sect. Pindran, E: Sect. Elate, F: Sect. Momi and G: Sect.
Homolepides, 2-2, A: Sect. Abies, B: Sect. Piceasler, 2-3, A: Sect. Balsameae, B: Sect. Grandes, C.
Sect. Nobiles, D: Sect, Ovamel, E: Sect. Vejarianae, F: Sect. Bractaetae.
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(21, G) PEEWTTHHL, Tho WO, HRBORIZUINITHS I,
Sect. Momi M AARGIBEEDEIB/THS ("2-1, Fl, HATIBZ I IH»6E5ETIH
VEBFELTL S Z LR b, PEOHFRE, BT, ®HO LB 1H» 5% 5 Sect.
Chensiensts (12— 1, B), 4%i» 5% 5 Sect. Elateopsis (12— 1, C) PEIZHEAICSHS
L, Bx 7 YOUNKIZH > T Sect. Pindrau D534 (2~ 1, D) #H 3,

12— Y TP, 2 Hi S HMNDAET b, 5 Hi S B Section Abies (F2 -2, A) &
ML & B 4 Y £ TOSMHISIC AL, 38» 5% 5 Sect. Piceaster i ba, 77
DAL, AL VKHIET S (®2-2, B)o IS DOHNEBL THAT HEATIIRED S
AL,

b7 2D AKED® S BEEOSFREED A FFPSEF A VH, AFvadD, oy F—LIk
DI h 08 %, B 0EIR I Sect. Balsameae (2 — 3, A) WHHMHL, L7 Y
HEHOEIBRIOH 2HMOATHD, 5SS Sect. Grandes (M2 -3, B) B
FEVGHS, 7 AV AW, A¥va, ST TFIE»PCEILKECEEE LD, 2Hre Y
% Sect. Nobiles (8 2—3, C)Y 7 AV A EHEIWZ, Sect. Vejarianae (2 -3, C) &
Sect. Oyamel (M 2—-3, D) OTIWMRAFYaOFUNCHL LEEFT 5, Sect. Bractactae
DI (®M2-3, F) B729%, ¥>75 vy AaMOmERcReEEcEETT 5, HARYE
WHOHIE L 7 2V OKFRBRZ>TEHEROE IBBERLTWE I enEEIhS (12
-3

PAE, #iv~L0E I EOSMIE, MBI, PERRER, 7 A0 2 IbeE s U e gipiss
HY, ZOHBHETHEREE IFEOMEBRE LI L 2YEES,

2. MRV~ DEAE

1) Sect. Momi

ORI 28 A, firma 720 THY, HEIBEOWRE» S BAR E TS (73
= 1) #, ZOMMEBEFEMTHS 5,

2) Sect. Homolepides

SO ARG L, A holophylle BEENEE LR E O BB SEL, ABII A

Fig. 3. Distribution maps of Abies species in Eastern Asia. 3~1: Sect. Momi (A. firma), 3-2: Sect.
Homolepides (A: A. holophylla, B: A. mariesii, C: A. homolepis, D: A. kawakamii ), 3-3: Sect.
Elate (A: A. sachalinensis, B: A. nephrolepis, C. A. veilchii, D: A. koveana).
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kawakamii %, A. mariesii WAM DI, A. homolepis DS OFEER & EN T THHET B
(®3-2)s ThODRMIBY SV U A4 YT EYMRRFHZAMNPETEE - T

EIRT,

3) Sect. Elate

ORI HARYER & D S HUEIC 4TRSS L, HAMEQRII BN SMEL, =L T
T2e ZOHITHENENOBMBGFTENTTHHLTHS (H3-3),

4) Sect. Chenciensis

Z D 15 A. Chensiensis D 5% D, REOMIILE, BN, BRSO LEBICOMNT
2 (M4-1), FMIFEHTRIN TS,

5) Sect. Pindrau

2R S5 Z Ok, HF FAMCHERE L= 7 VIUROMEENCEZ > o9 hE L (K4
—2), 2FEMIET BEHEMEN D 2, Livik, ZOMBETE»SBE L0 THD LHFL
T,

6) Sect. Elateopisis

COfE 4N S o (BR) BEELE, 4FEMIZIZEPIICOHML (B4~
3) COMETHMELe NV —7ThB, Zhd S b0 2FMZTMBEEL , SHEORHEH» SH
LWHEREE PHEN S, A Chensiensis DA E bEE D, DAEE X A delavayi .
2500-4000 m, A. fargesii . 2000-4000 m, A. recurvala . 2000-3800 m, A. squamata . 3000-4700
mBELEREATEY, IhsOMBETIIILEL T 3HEEIKE WV,

Fig. 4. Distribution maps of Abies species in China and Siberia. 4-1: Sect. Chenciensis (A. chenciensis),
4-2: Sect. Pindrau (A: A. pindrow, B: A. spectabilis), 4-3: Sect. Elaleopisis (A. delavayi, A. fargesii,
A. recurvata, A. squamata), 4-4: Sect. Pichta (A. sibivica)
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7) Sect. Pichta

O A sibivica 1T S B DBER YRV T LI LF »VAHBEHHTS (B4~
4)o BEUBICHBELLEHMLWROES ZHCLHEETHE, COMEERESTI LR
LT, hOMMPEFTERVGITE CEFM IR -HMETH 5,

8) Sect. Abies

ZOMZE —w vy L BEEE, Mo 0—EIAmEL, SEreRAEEETH D, MEE
e 4 IEHBMcIN R ELD (B5—-1, A), MBbE <, HEKEKLTWS
HRETH S5, KB EBEL, T0®RPga —u v S CamELT M TH

A5, TOHBBEREE SND A pardei 120 CIEE S R BHREE-> Twb b OO BB
BREE SN T Wi,

9) Sect. Piceaster

ZOHRIEHSERD, ALy, FUYI, TAY2YTE VD, ¥ TICHEFENICHEK
LTHEETS (5~ 2), KT Z ORI EH LU THE >l F L 55, DHEOR
e LT, BFERERT,

10) Sect. Balsameae

b7 AV A KBEOESEICESML T b 25T, A, sibirica L FIRE, ZOREL WIS HEIE
UMl 2R L, RO E b D, B HT 5 2L, WHl»oanBMTHS 5, 5
BirEve, B cEgEL e (@6 —1),

11) Sect. Oyamel

ZOHIR2FENSRY, AFYIDEMIZSET S (6 —2), KEWIILT X Y » s
SHELTRELLENTHSSD

12) Sect. Grandes

SHETHEE NS 2O, b7 AV 2 KBEEENC LA E b OB THD, ¥y, 7
TIv I OEMETHERLTWS (6~ 3), SMOBEMHIE, HEFERL Tv 3ERORESE
RT. A. grandis, A. amabilis, A. concolor &7 AV AL CEE L - o07mMiE b b, KR
PHREESMOER>TWEDT, £FEL TSRS D 2,

13) Sect. Nobiles

2fE 5B ZOHIRT AV AR HHTIHTHY ﬁﬁ@@ﬁttfi@fﬂﬁf%

Fig. 5. Distribution maps of Abies species in Western Eurasia and Africa, 5-1; Sect. Abies (A: A. alba, B:
A. cephalonica, C. A. nebrodensts, D. A. nordomanniana), 5-2: Sect. Piceaster (A: A. pinsapo, B: A.
numidica, C: A. cilicica).
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Fig, 6. Distribution maps of Abies species in North America. 6-1: Sect. Balsameae (A: A. lasiocarpa, B: A.
balsamea, C: A. fraseri), 6-2: Sect. Oyamel (A: A. religiosa, B: A. hickelt), 6-3: Sect. Grandes (A: A.
amabilis, B: A. grandis, C: A. concolor, D: A. durangensis, E: A. guatemalensis), 6-4: Sect. Nobiles
(A: A. procera, B: A. magnifica), Sect. Vejarianae (D: A. vejarl) and Sect. Bractaetae (C: A. brac-
taeta ).

b, CO2MODHHD—FIEEZZ 00, KR PNTHET S (6 —-4),
14) Sect. Vejarianae
1R 5% 2 Z O A F ¥ 2ALPEEIC R AR E b S (6 —4), KL 7 2 ) %
R SR L 7 BERITH 5 5,
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15) Sect. Braciaetae

Subgenus Pseudotorreya IR 3 5 Z Offitk, o€ I BOFRE, Subgenus Abies L 1Z5HRZ Y,
Fk e 2 TH B L8N, Ables Bractaeta 1 FEN S5, H Y 7 3 N T INOWRIEL, ¥
BNy TS T S (K6 —4), SHELL, HOBEHTHZ EZONT W5,

3. M Bt

3—1 HAREE IBOMMEBR

HATE e S R3S MBI L, SHPET 2oL >Thb, 22T, HET
DEIFOHEMERRDL L Lo T, MR TORT %5 H1E, #ET 5 2 EBHEHETH S
5o HAFETOKRFESMER D & SHBAOEREN LR 7 L85, T 3 BIdEhE 2t
0% <, 4FBHEZ > THHET %, OHFEE, NER IMOE LY PEDON DL, S
B o f RS B O UEEHTH D, ZOBF RN I EMMOER D EP e kb, bl
TN P Y MEE TAEF T L, ME, WHOE® I, vIV0% I CREFSINEL LD
E I EPET BT AEE T BWMBER EXEL Tw b,

HAYIE A9 %€ JBANO, FERBIROEEIR, HOOBERERIC X >T, &Y BRFRZ
BT & 2, N CH—SINCHEL CORERTETHNL LUTOMY TH D, € 2 BHFHRE
THROECEFT, — e 7 FHOTHCHR T2 ThHY, 2O LMiHBTsy S oEs
ERBEAD T T WD, HOORIKIC & B LA KEL TWETERET AR 4HIH B
2, T I QEMEES S ANIEDTD0.3% T Ekv, E I IEMoE IF L IdEEE b
T, YIYOEIDEFIZIZYIEY BT 5, MBI oEMERERD SR,
RO EHEIBOI% B H T o b,
7 I7Y0E L L OO L o
BRHI S, & IRTRLLEN
FHRBOORYIEY 44y oY
ORMRTH Y, HIFHBUITTRE DO 2R
I D52% 1L Trtz,

HARTO=E I BOMEEBEGE, ¥7.
EY—4F4¥IEY, v5YuEs—
¥ Y BITHAFMEBED S iz,
VI EVIE Sect. Elatedz, 750
® %, 4 A4 ¥ I E VL Sect
Homolepides B3 OT, HioHiks
FEEMOBBRTH D, MEREW T,
F CHINOROEER TR V. &
T, IEEROREM TIREFMCHmEL T
Wl EWhb,

3—2 =®IFEFHOMEDY
TSRO & S JE OHE S % P

DAL S H5 &, PEOBHRFER,

7 AU A AL AR oI 1R U

Fig. 7. Distribution map of five Abies species in Japan.
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BT SR L T i, HADE IR TR, TR CIRBEAS T 2R x> Twies,
INSOEFTE, RUHIANO 3, 45T, KPHME, SHESELEEL Y, RAMCEH
THAREMNH 5, IO DEENE, vVIBO, HIHHEE (B2 Subsect. Ponderosae?) &
EEE, 2o CZOMMETRICHENMEL, B E U COMESHESL U 7 kKO Bk
E DK E > TEBHOBEMNEL, ZXWCHMOBEHESMNRELEL LD THS D,

b T, M, v Th, BT LS TEE T A EASTE» T, MR
DRI DOMEE LR > T B EABNE IFOFHOV LD TH oz, &/, TIFEDZH
FSEH T 2L, < YRS L LULR D | (SRS ORE CEFRENE <,
EEAEORPREREERHTREFL TS,

HiE BRI L0 2ER2 g8, BV RV TOSH Y — v RN, R2D L%
RFEFAEOHBREEEREL T b, ZORETE, EYORMEIEFE, ZRUT, ¥,
FROBER MM ED, 2OMESHORMES 2 EH 2 5, Jh s DEEICHIE
U T8 — > DRSS, WIS & IL9A, FHSEOE, BEREERTELT,
HERM B R e Voo O SFEERNI P IC WA U THBL L 72 (BExtinet Species Type)o A,
avyerEa ok, P HBIL, BERCERL CERRRESFE TS (REE,
Single Species Type)o FA V'V ZHa L, HESMICHBL, FESRCERL CHERT
WAL LTMBETT o5 s (BEE, Limited Species Type)o € 2B LEE (Many
Species Type) ML, HEPOBIC LhE, WESLCHBRL, SR yiiEsRE e L
THEBOEIZH i, B, ERLTOIERLMESIONTHw2, Z0&k I, £
BRI DR IO F D S MR~ L M B EER) & BE L TS h Tw» 2,

EIFBOH AT KL, BEEEIE (Eocene) O b OBELH L, HEa—o v 9n
SHELTwE, QR RE 72 v A 7 A ATERICERI N Tw S, (LRELTH
e B DERDE»STH S, g, (Miocene), B (Pliocene) ik, 7 A Y & ¥
-y H L, HRZIMPNETFOINTwE, 7Y 7 TREROACHLTL, ©IEBOHE
BRI TH D, TN T ST RIEN TPV LWER T oI, 7TXAUDHE
HTRALESHELTw AL, ko, E3BEOHEMIBESRTSEY, BEOK
WO BT L b DO ThH %, € I BREOMGERMITEM2OBMEED CH 5 L H
T,

FHAE, BEROP TS TIRHERIGEEBINCH D, ROWETHD S B~ L KR OE T
A, KPP EM2Z 5, € IOy A NVOMEBSHEAIZD I, SROE T AR
WEL, BAED T 3 BEMESET L T 252 RESF ML U 7R OB S H: & Mm%
TREWIES Y, BEFICE, F—0 v S0XOKRE, BHEQ LS ML wb O Tl k
RSN TWEDS, BHEEMER, S T SBERESHELTE ST, 44 L Tnikdo kM

Table 2. Geographic prosperity and decline law of phylogeny in coniferous genus in Japan after Hiura
(1984) (FIAEC K % SIEER O RpFE 4 O iR EEA)
Geological Era Mesozoic Age Cenozoic Age
Types of Genus Early Tertiary Late Tertiary Quaternary

Extinct Species Type Wide Distribut.
Single Species Type Early Peculiar Wide Distribution Disperse Isolated
Limited Species Type Early Peculiar Wide Distribut. Disperse

Many Species Type (Early Peculiar) Early Peculiar Wide
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Table 3. Phases and types of each section of genus Abies derived from geographical patterns of

distribution.

Types of Distribution Sections of Abies Species
WAEA IR (Single Species Type) Bractaetae, Oyamel, Momi, Piceater, Chensiensis
TER OB G OHIEE (Limited Species Type) Homolepides, Pindrau, Nobiles, Vejarianae
BROBEEOHINE (Many Species Type) Pichta, Elate, Grandes, Elateopsis Balsameae, Abies

BE, A, sibivica, A. balsamea, A. lasiocarpa 73 £, ZOBEFCH 2 5T S BOHBIL, okF
WeRLILERH-1DTHB I,

BHEHROBRECH 5 € I @m%E, HINTOSHORHEETNTHBEPOY 4 7 ICHTRDE L,
RIDEIEHPNDE, BEEE LT, ¥ROBBCHZEIRTY, TORMBEONIEEH
&, Be B BEEORBD S S h, BAELSHERL, BRLUTHWAEIEZTNEES {1k
Ve FEEBRORFE ORI, M, HgEEC T, 2RENOEIREL TS, Sk
BREOMHZELTWS, ZOEIFEOMTIE, EDORMEZREN O ORI k- T,
MHE OBEHRGNE b b ODEEEOBEEBHERINTVEIZ Ltk 5,

st A e Rl R 72 £ B ' STIRINOMOHEWEETY, 20 &S BB EOHREBRRILCT
Hb, AHMNZEILR ) O CHACERT T 05 vVE, PV LB, T IESES
FxEFL, VAP YT, VHBBTEGESATHD E Lz, BT 2L, 2%, A ALT5%Y,
v 7 VYA, Cathaya BIGEFES M ERT, ERERTETE, N BTG E TH
AEIEG, KFBEOM U RSB L TH L WM S S V—TTH Y, 3
WO & S, BUROKBEEBICETE kb o B TH 5, TS IZPRHME S
BTk, ZOMBEELOEBESZ 00, LEOCHEBIR, T BROKHTHHRCTHL I,

3—-3 HMATOBE, WEHOEN

v VIRBERIEAMH L, BEERL TH 2T H B, Eiz, v VIBRODIHORME b
E 3RS, RN THEL TH 2 2 L THHEVTHERE L e, 1220, BIEERRL Twa <Y
BrEeiBriZsEV, BE, WEECRERCRZ2HEE D D,

TIFETHE, FHEAOBMEMOBIBICERSD %, BCRROBIENB AL T
BIRPEETH B, £, LEOWE, 2OMEMSOEMRTH L, T IBOLIFRIHLEEL
HOFESBINTEYD, 2R L S NiBE T, WERROEA L2
RT3, BCMETH2HME, Berhief{Enrsa0, HHERMEORK BRI, 2h
5 O S RS EEC HRBOBEYTH B,

iy, =~ VETIE, EHOEEMBD TREVHHTH L, REOKRE S (BER) 2T 2~
T, P omugo, P. banksiana % W3NS BRPEEE T 208 L, P madmartinezii, P.
coulleri i ¥ T, FH6 DT bET 2B EBMT 2. BREOBELEEIC L > THELL
Rz, iBEuwELLe b0, BER D OPKEGLRRER Y, £ (Unbo), il (Prickle)
DFELT: b ORBELEbDRE, BV EEIEY, vYBOREOFELEROKE X,
BRI RO THIET hI—BBRTH %,

< VIR T, LFEOBBE T OMEERO LTI Lo THEO TR, BU#A R
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DFHN S MERICBR S, Y, BREETY ZOEEMMUEY, VR, SROES
Hin ol BRIFERBR L, FOERTIE, AF, b/ FRRELID—BEELL-FEOREL D
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D, ERIERD S S S IMAT, FRENNVE DD L LREREE T 5 € 3 RO
BewBizlbs &, BEEEO L TESELLTHwE EnE 5,

2V BOXFEDOMERRIFEC—E L BRE > TE 5T, B > TRESHHELRT, &
WO IRERL, v VIBORBELLFEOBEBR EPHEL I O TH S, il iFs:
TR U R WEHEER T, IRBRBHChIEME RO 2B EHAE T2, BEEEKRT <Y
BTy, BBRBICAEE T 2B I oMmENE s h, EEWENCEEHT{HE? (Free
Growth) WHN 5, ¥ VEOD Free Growth i, ##EH 0L L0V E>OMEOHENLTHD,
BICHHiHROMEEHE L EHFZSND,

PLE, =ViEEEIBOBEEEEOE O EILIKL 25, FMoERRDwE SHc LT
< VED, BRI e 2B LU R 2 TH 0Tz, HilPH I O B
FEOMMBERN B THLUBENBLILBOS BT, VRO EHNTH S, 1LRDOH
o0 s 53 L RO Y 2 S HB Lse VIR, BER T TIBeL, BIETH R
DEEET 57 <, JLHREFEMD S b TR L L WEEHL THEREHRET Cu B0V EDTH
Do WV IROABEE W B AR T E L LT, ZOBOLRRRIE L B,
FHIBEZDBOVEDTH B,

IR OBFROE S IC L > CBRBERPAT 52— LT, TIHBlETs by EEE
HFBIEeMTE D, by EBEOBHERCEEL, 2OoHRE~YEBLIOHLL, TI@ELY
Tk ahsd, ZOMEOBELOSEES I, flzEzy=Yo/NIBlokBee) 5 b e,
FAY b e OFEHOKS IR L QBRI A SIS, IRSELENEZRYTH MY E
Bk, <YV BAEMIE CWRELOBERERCL DD, EIBINRSGERER, B EOERN
BEHZKE v, ZOFo L s, BREROGWERIEE, HENCHRREOBEOZERIKE L H1H
FAERD 55, BEEROBENEWE IRTE, BEMOERBERO LD, LAY
ROFERTH 5,

T IBOEFBEERSE, WHOBITCBONLY, < VIEITHE, B2 R Cl MRk
D HERR, BEECHEEL, HAEETRMEE IO, BRKE U CIEIRE TEEL TWw b,
(KBS AN IR O B3 SIGF I E CHEE T 5, LRERBETCE >~ Y BOoMEoME L,
BES IR Z 2HETH S5, vVEOD HFMTEEICH LTINS Z 2EZ b5,
TP AT T2 TH - Th, = VRERBE UBINCE MO L D bAEEICE
B 0% R g, BERRC IRV R, MIIRERAE N 2 2 B Ch D, SRS E LT OE W
T L B TH S, v VIR, TOMEIC &> ThiRe SEERICH T T, i~
BRESMELI: B bR S, FOHME, HBEO~ Y B—#ic, S, AERELVKRER
RSB ROV, BEQHBMELCEFTL TH IO TH L, &S IHEIMLLEICAE U HIEROKE
ALt LT, XORS A 28 LM bE L TEELTE, IS DHEORERE L
TYIBEEEIEERHL, 2L NE, BEELDBCE-bDOLEbRS,
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Résumé

To phylogenetically clarify the speciation of the Genus Pinus, the geographical relationships among
species of Genus Abies were analyzed and compared with those of Genus Pinus which had been examined
in an earlier study (Oouara, S., Bull. Kyoto Univ, 36-49, 1993).

Although distributional patterns among sections of Abies were more or less different, the species and
sections in the Genus showed allopatric distribution in regions cooler than those of pines. Phases of each
section were assigned as shown inTable 3 from the distributional patterns. The features of the allopatric
distribution patterns in Genus Abies were those of new Genus after speciation.

Species groups occur, diversify, thrive and become extinct according to the law of phylogeny and geo-
graphic era as proposed by Hiura (1984). According to the law, Abies whitch is a thriving group today,
traces its begining to the early Tertiary Age. Only the Genus Pinus is exceptional among conifers thrives
today with many species in a large area of the northern hemisphere, after having thrived once in the Ter-
tiary Period.

The Abies species have cones of simpler shapes. Genus Piceq, a thriving group of the Pinaceae that
originated in the Cretaceous Age, displays more cone diversity. The genus Pinus whitch appeared from
the Jurassic Age has the most complex cones with respect to size and shape among coniferous trees.
Many pines occurring in ancient periods may still ocurr in warmer temperature regions. The large diver-.
sity of pine cones offers support for this,

Abies trees have winter buds that are more complete in construction than those of the Genus Pinus and
display single flash growth. The free growth of shoot seen in many pines from warm temperature regions
may be a phenomenon related to their primitive structure according to the order of appearance in
phylogeny of conifers.





