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Bz, B ERESEUTILA®RERIFMN,: (1) WS{EREEER, Bt
ERAELNY, (2) WEARRE, B5IRng (IR ) R H B, (3)
N SR HRE, B4 RERNE (budding ), (4) WBENHE, 28EE M &
Bt iy, Ho, XSS HEAPEMERANTIARM G ERI98IEES D H
IR & e S TR K, FESHATH AR, BT RGN 3TAR
B R — AT e Joit, RURT B IE B R RS 908 LUR LA 5T

—, Wi AR Bk

Wi kS T ( gradual speciation ) X RS R FITERL € conventional specia®
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FUE 550 A 10 o v P SR AT P A . 3 2, PEMIOERL ST, AL, SRR R
Ty = A2y 22 e 4b R, BRISTERHFr. 70X FgpAlIg i B, W R aihe
Rl A FRES, AR R EARERE . AN R TEHMREEEAN CURR; 21
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WIS B A 2 Fh  allopatric semfspccit‘-s} R ( Degree of isalation )
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Stebbins ( 1982 ) U9 jell, fEax—a v FAMEEENASES, kT h
(] R PR o O o & T 48 s e TR 2R, AT AN T R S BUEE CJE 20

FEWPE I, BT REERERNE RS, BARE R, A
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Tho 200 R TP 200 e PR B A e L 3 R i O (B M TR B B i v i
JEPRARST R O, MO SR B 3, BRI B e 2R B S S I T B
eI AR R RA. Hlin, BEMREZA ( Cunninghamia lanceolata, 2n=22) {F7C%
Eiw}#wmﬁﬁ,&ﬁﬁmwﬂﬁﬁﬁ#%m%#m in, #ndtmioni E Y.
B, ANJEHm 3EF JkJEFr cEHE R gL ( Scilla autumnalis ) Ty A4
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Fig.2 Stages of geographical speeiation, A
wide-ranging uniform specice(1) becomes diffe -
:3: rentiated into contigucus geographical races (2)

which later brezk up into disjunct races({ 3 ),

-

5 Migration then reestablishes contaet bhetween the

races, If this contact comes toe enrly the result

:us interbreed ing and secondary intergradation(4) But if the contact comes later,after reproduetive

lsglation has reached 2 certain eritical threshold, the divergeat populations can live in the same

territory without interbreeding, and have thus attzined the stege of young biologieal species
(5)(Grant 1985),
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KBS, BTYWHIEMR ( quantum specistion ) 32 E ATE L BHH—FBR ,
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& T AR, ( peripatric speciation ) , {HAHR K B BRI EEIT R FHAE.
Grant ( 1985, 524900 ) "ML BT OB B SR C R S B
St 2 A — AN S TR RS A B (dselate)” | fE R — /NG TR A YE (daughter colony)
B AN R S A SR — SO LA BT R . TR R By
T (X 1 2% S 22 (AT R iR A o A0 J BB Al L AR SR T (Aot e S 80 2 g 0 R ETLRE
RETCHETE, B a s EEn f4 T AR Cdoift) , By, SFiaiiak
FrEaW AL TR Y, HIGTE B TR A R I b e AR T U S A O & il TR
A, T BRI R R 2 AR S TENS &, b ARG H A rPoE
A BLHE MW ( founder effect ) (I=280F e ol g i 000, (HINE(1ERE % &S
B AUE PR E TN, HakiE, EPHHIBERAM TS (1)

AT {Type A) B A (Type B)

L

Ea  FE., #sstl (Scilla antumnalis ) AP MR AR S iEE, ARD &R
{hEL chig e e i, TOBEE— ARtk deafe BT b L A, THE: WrRRmESFRE, B kR
i REEERRBEOEN T ROSHROME ARG S ARIEEEE, ERRRRAN
%, BEdmBAMaLl (Hong, 1082) 1181,

Fig. 3 Somatic idiegrams of Seilla asmtumnalis L, Righi, Type A, from Crete, Grecee,
Left, Type H,from Tunisia Below, Cytotypic distributicnal map, Solid dots=dipleids; cire-
les with a star=diploids with B-chremosomes;, asquares=tetraploids; solid triangles=hexap-
loide. triangles with a black dot-saneuploid hexaploids, The continuous line=the area af
the cytotypes with the satellite c¢hromosomes Type A; the broken line=the area of the
eytotypes with the satellite chromosomes Type B ( Hong 1082) |
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Bk, RABELOEIAERRTUREFF, (2) HRBHEEHFIERERE TEF M
BB A R A, TR G S — LA (3) BlERE = 1
HRME, FENOFIERR—r43MER, S8 mBRmmNgE N s 2sHR,
TR R — A R R, RS B EREBA RS N (4) 3% M B
OB HCEE SR T = 3 42 HARREN TR, ELRERERENR W, TEET g
F FR ) 5 AR R S R SR A R A AR A A

T WA T E R, KSE T LR ki,

1, ®EMESEL SOEER IR (abrupt speciation) (50 uf 26 i #4: i B I 1
(hybrid speciation) %1, 7E3x—idFRrh, =42 i A OUIRAG Fe PRI P A2 BT LA
JB HCAE H S5 70 [y #EAT L A S A iR ik, 10 BE B — 4~ 2L PR e S B0UR] g AR i
MR . S A LR ( Oenothera ) MR AR ST R, FhMPEERM
F A PR R A R e R R TR —E . EROFEE E R R R T ey 32
By —— R L Callopelyploidy ) fy[R) &, WhRELZEREEYhRE
i Y

6 2 i 22 [ Bt 58 — R O B B T, TR O ol S pr e e (S TR G, PABCHE (5 A A A
P SEATASRBECAY, ot FRDBTE B A SO0 A i RA RO A fe B & D 1] 2 Al 1R A i e
TFHER TR —IF Ak e T TR A, W EER S0/ I 5k 4 Fh 2 18] 1t < 1R 36
A A PR A L, R sEAas i fr. Hldn, THER ( Senecio) S, cambrensig

( 20=160) 1948 4F5H —RERER/R L HEGLEH. BRARE L B+ 5k
( S, vulgaris ) (2rn=40) MAEFAFM “BR” | 1974 S£7EFHEM B -
RSB, SRR T RAVGE S, squalidus ( 2n=20 ) 2 [A] 4k 34 A7 2 J5 0 7= 42 A R
ke H = AYIE SRR 50X — k7. (1) S, combrensis{E MG S T8, vulg-
aris f1 S,squalidus Z[il; (2) S,vulgaris §l S.squalidus Z A8 1= %k 3
Fir( 2n =30 ) W E2EE D EHTTIRE]; (3 S,vulgaris f1 S, squalidus N TERT

}
&y F

A I

L
4 BEER ( Circaca ) MC . alpina(A), C luletiana ( L) BIEEIARH 4 #
C.intermedia (1) ( Raven, 1963},
Fig, 4 Circaea alpina (A), C.lutetiana (L )and Cintermedia (1) (the sterile
hybrid between the former two species ) { Raven 1983 )
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€. bifoba Bt Party|

B 5 wAWIER ( Clarkia ) Db e, Su i B mab s s

A, Clarkia biloba myiEl, mZFeaiEs, B, Clingulata 03fEE, RE
HeriEm, O MRt REMmN g aE, Cobiloba n=8, C lingulala n=9(_1
i), @fiC bilobax C lingulata), F:HAME HA0F et fo B R E i (F
i), Afbpuridettatk 8 St biloba, o # g Hlingulata ) HHE 4 2E 4
(=5 4 A1, S5--BRE 5 v ) SRR A A 2 R e P
B A B as R, D, G.biloba 1 C. lingulate 7656 NG5 R I f 5
PRaBak (Vs a R, B mEa2 Ol bileba; §73kMEY Cllingulata (Dobzhansky
M;iat7y, W

Fig.s The morphological, eyiological, and geographicnl relationships
Between two spocics of Clarkia in the Sierra Novada of California,

A, Flowering branch of O biloba, showing distinetive bilobed petal,

B, Flawering branch of O lingulata, showing similarity to O hiloba excopt
for petal shape C, Paired chromosomes, at meiotie metaphase, of (7,
biloba (n=8) and C, lingulata (n=0), whieh when erossed produce a
hybrid (., bilobaxlingulata) showing strong homology between chromo-
somes of the parental epeeies, The 17 chromoeszomes in the hybrib (g

from biloba, 9 from lingulata) are showa al meiolie metaphase forming
four pairs, a ring of four, and a chain of [ive, indicating that the
parental species differ from esach other with respeet 1o at least two
reciprocal dranslocations of chromesome segments, DN, Map of a small
portion of the Mereed River Canyon, in the Sierra Nevada of Califor-
nia, west of Yosemite Valley, The blaek dots {at left) indieate

the sowthernmost populations of I, bilobg, the asterisk{at right)indi-
cates the two known populations of O, lingulata (Debzhansky er al 1077, )

5 8, cambrensis |43 i BUK S

2, RANVETMEER (AREFRE) 2O EBE AR SR M i 4 22 55 4
PR T (BRI ply 5 26 05 B DR 3 SR B 0 MR SR IR (b, ZeFhak OB 75 3% . A1
m, AR ( Lycoris radiata ) (2n=33) RAMEEFERMOA GRS &M, H
TEFRIE S AR, HeRS ST PR B (036 157 A8 4k 2 ek IR0 U8 003 2 05 AR, X,
BRMJE ( Circaea ) ) C, alpina f1 C, luteliana ( #12n=22) 2FEHERAGT W C*
intermedia, [FEEEFERENEN. FEE, REXHAFEMRMD T 4 H A
EFRE, MERMMEFLZBFLENHRARENSE (H4),
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8, HemEEENMTR SO H R A, ST 1 BT L B A RS | B AT Rl HE R
B (2 (o B B GR . B i Pl 0 il ol A A L e b K PR B B s b B
%o Befn R A ERIRD 5 O N HER S e . et i AR FAA ST M o,
2y 500 AT — A R e, B GRogl b AL AT A e S ki R P
BAF, FERLRE SRS AT R E R EORE S BR, (ERET MR R AR, B
W B RGEEE T ke (HJE, SRR A A T B Sk £ T R G5 Rt A AR
A T e, Wl R AT A A TR A Ak, IR 8 01 SRl I B A S — Kk Bk
PS gy 38 TG N e T S AP B R AR e, S AR ) (2L T b
7, de e R EE A BRI .

% e R TR AR R ( Clarkia ) §) € lingulata, HOKAE % 7
MR, %4 e G E MR e IE Merced AT, i O, bilobafly 45 4F [X 10 2 fy 4
o B, M ERAE AR, C.lingulata ZFAEE R, AUIEE LH B F b gt g
Brity C.biloba, Pefafils il X (n=9), WMHEHEG BN 8HNEH 5
n=38 [y C, biloba KA. EMAFMEZLFRILVEREARE, WA R 3, Lewis
FiiRoberts*O30 5y € lingulata j& O biloba 15 4540 X fh 24 2850 — R a4 (o
R A IR N SR TR A (T 5 ) o Gottlieb g 3 i A~ b () (7] £ Mg WF 45 2809 B 41 52
JEH — 8y, I ERT R EHEE,

Lewis )l 928 R B FiIg st 2 20E i LUF SR g, C 1) 5 8 0
BELE CIMT 5% ) EIERH SRR P B RE R LA (2) 3 %
TR h qAE e, (3) @b miZMiRM; (4) S5 EE e o ke
T f a8 5 T 2L T Bl 4% e B SR O B € 5 ) s 77 o e il 1 10 4B £ 4 0y o8 5 B e
55 SR AT 2 () A EE SRR B9 5 € 60 F TRl A o AR Bl 2 TR 08 A T2 Bl 0 e, ek
SRR B2, (U3 MAE, kil B B AR PR A RBON o T AR R0 sz A e R
P A R AR R T AR T A, 3™ A 5 AR @i 5 il o

Z, KT IR AR e

A A E RN ( sympatrie speeiation ) UL 5 3CR - B EH 5 G il i)
R, GrantOVIA Ol AR () BT 0TV M M o 05 00 0 T R R/ o BB T 0 T ek
72 1 2 B L R H il 4p 0 il A B IS R A TR AL e R ke R R — By B 1 B et
o MIRAKRMIEEEREEN T S EL ARG, WSk —41 k8 ik b
s il st AL s T e 3it MR i S BT R PELTO 52 FS 9 B AR BE . Endlertn 34 o)
TE A o — BN I A b fhi 4% ( disruptive selection ) 2 i fudk e & ,
EA LR BRI AR A I ARl Ak, BORR PR IR A 5 E s e e A i g
parapatrie ) SVuk U 1) ( stasipatric ) U, BRI {0 B ER SAAR TR - A B, 4B 45 gk
RN, TMRFHRIBR R, A LS 3 AT R R 0 UL A A i e s
e ab 2, BrAsinl iR E A T 2 A TR B, 1T A0 Al s AL Ry Al A SE 4 L B
wFE TR, MRTHREE -, CheBETREGTE S,
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I, AR BB
P ERERE R TR A SRR, RaoRRMBEA, B & aihgiiikr
Wids N — L ek A, BBABRES T ER TS LR 794 B RS S B it B
Pk g R, TR AR, (HAT AER LR S 20 G2, RVERY RHE
ﬁfﬁﬁ"ﬁ[ﬂﬁﬂﬁﬂ?ﬁiﬁiﬁféﬁﬁiﬁﬁﬁﬁa Ak 15 TR 7 SR v B R R L BN, EE AR
(9, WSRO, P TR -7 X R L /s B 7 -1 i 0 4 3 5 o R B
ff-iﬁﬁéﬁ;% ( colonization ) jf EE57 MY REMR R, BT BB R o B ol T2 Bl A — 1~ BB 2 0 . Mayr,
Carson f[1H flliig ¥ 2545 1 M FhE M i 0 3 S Mo P o] UG L 4> 35 i @ 38 3L 3% 7
(founder) iR {Ha Afl] BE— 15 SR A MEAR SRR H A BT M — - 55 Z 3% 5 5k 7
WGt B rh R G — WA S . AN CBOIERY WAL T BRI L A
— /N, TR SR SR 2 T7 R 37 B3 U5 b A IR A2 Rk R R, AT, BEREE i
BRI ERMBERUETRESR SHERSS EARSROAGEMEEHASG. o
L R (A VT B 2 D Bl 1 8 2 (T A T e Mayr O30 — 5 5 ) (O e 2 B B
Mayr Jix— J5UE R GO 505 2 38 e (R rp i Bon m R 22 S R IS0, 1 s o 2 R R
W RERE I  HULT I B EE R (E 6 ).

Be  FLAERSITEE ERY (Tansysiptera galatea) fyhmare, 5%
WAETEM R E EREEE S F R, R SEEE A,
ENHERERER EREEEN, SR Mayr S5 EB0R Ar G
Bl He e B S0 BN EING, WAP S A0 BRI RER oy, B
N B THFEAELAIHEMN (Meye, 1942) (213

Fig. & Distribution of the races of the kingfisher, Tdnysiptcra gd‘ﬂh’ﬂt
and the related species T hydrocharis, in New Guinea(Redrawn
from Mayr 1042), Numbers indjcate areas of the geographically
izsalated popuwlations of various subspecies,

3o AL 2K 6 R IE 88 I SRR SE R0 A MR L R PR R R R, B IR A
MLt 1% 13 A /N RS I 0 e J 2 0 17 0 TR R R AT ™). Stebbins™®) (A % Mk 5
T2 M A TR Pl sk o B VT B A2 RO RR L B — T, AR e S, AN h AR
(173 FOE I (P A R B0 ) o B AR R B R N BT P 2 R 2 o P S SR O B {, B
/l“ﬁttt AT RE T E2MER. WRERNE, BERERDEERETE SRR
15 2 1l e PR A R 1 /0 S R S R R A A R RO AT A A s
TR SRR, I RLR SRy R A4 5l oR R Al {55 5 s i
FHEAAR s, — TRHEBEEA B AR R M4 b X — X B3 SR M7 4
WRMASERHEIFELG, REERERE L S2—MRATENIE.
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ST PRI BEARRE (LIPS P B B R TG AT RN, BAMNESN Elrad A
SRR ARG E T e M AT R ST RS 205 B A A A A0 T B AR P O SR8 A AR A A
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AR YRER R AR EER R AP RIS SRR ER. B
ASBEDR DA [ BB A7 2 B R 4 DT 6 — D A ISP 2828 . BEPRVR . e 7 AE fy
o TESALIXTD Pi— J0 (<5 R A T B0 e T {15 3 A 2 B A My R UG B 5 o P R A
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] A o

$ F X W

1 TRAEFE, Jideds. BM-ERE, 10se: 28(2) : 150—155

2 Atchley W R, Woodruff D 5§ Evolution and Speciation, Cambridge University Press, 1931

3 Ayala F J, Fuol Biol, 1975, B:1—78

4 Barigozzi C ,Mechanisms of Specistion, Alan R Liss, Inc_ 1982

5 Bush G L, Apn Rev Feol Syst, 1875, 6+ 330-—184

6 Bush G L, What do we really know aboui speciation? In “Perspectives on Evelution™ , Milk-

men B ed_ , Senderlond, Massachusetts : Sinaver Assoeiates, lne, 1082

7 Carson H L, Reorganization of the gene pool during speciation, In “Genetic Structure of
Populations™ ,Marton N E ed_ ,Pop, Gen, Monog, II,University Press Hawnii, 1073 : 274-—=280

8 Carson H L. Amer Nat, 1975; 109 = 83—02

9  Dobzhansky Th, Ayala F J, Siebbins ¢ L et al, Evolutioa, W H, Freeman and Company,
San Franciseo 1977

10 Eldredge N, Gould 5 J, Punctuated equilibria : an alternative to phyletic gradualism, In
“Models in Paleabiology” , Schopl T J M ed, San Franciseo : Freeman, Cooper and Co 1072

11 Endler ] A, Geographic Varietion, Speciation, and Clines, Monographs in Populalion Bialogy,
no, L0, Princetom, N, J,; Princeton University Press 1977

12 Gottlieb L D, Evolutions 1874: 10 : 126—128

13 Gould § J, Eldredge N, Paleobiol, 1972 3 115—151

14 Grant ¥, The Origin of Adapiations, Columhia University Press 1955

15 Grant ¥V, Plant Speeciation, Columbia University Press, 1871

16 Grant ¥V, Flant Speciation, 2nd Ed_ New York : Colombia University Press, 1981

15 Grant ¥, The Evolutionary Froeess, a Critical Review of Eveolutienary Theory, New York .
Columbia University Press, 1085 i

12 Hong D Y, Hereditas; 1982; 97 : 227—235

18 Lewis U, Evolution, 1962, 66 : 257—271

20 Lewis Hy, Hoberts M R, Evolulion, 1956; 10 : 126—1338

21 Mayr E_ Systematics and the Origin of Speeies, New York: Columbiz University Press. (942

22 Mayr E, Change of genetic environment and evolution, In *Evoelution as a Process"™ , ed |

Huxley J, Hardy A C, Ford E B, Allen and Unwin, London_ 1954

23 ; Mny-:- E, Animal Species and .‘:'.rn.lu!if.n, Cambridge, Mass , Harvard University Preas, 1963

24 - Mayr E “RBiol- Zenlralblafl, 1982, 101 : 151—174

25 Simpeen GG, Tempo and Mode in Evoelution, New York : Columbia University Press. 1044

EE Simpson G G _The Major Features of Evelution, New York : Columbia University Press, 1053

27 Stanley 3 M, Maergevolution; Pattern and Process, 3an Francisco: W _ H, Freeman and Co,
14749

25 Stebbins G L, Modal themes : & new framework for evolutionary syntheses, In “Perspectives
on Evelutien™ , R -Milkman, ed,, Sinaucr Associates, iuc_ Sunderland, Massachusetts, 1082

28 Témplston A R, Geneticss 1980 84 ¢ 1011—1038

30 Valentine D H, Acta Biolheor, 1349; 8 : 75—88 .

31 White M J D, Animal Cytelogy and Evolution, 3rd ed, Cambridge Univeraity Press, 18973

32 White M-J D, Muades of Speciation, W H Freeman and Company; 1078



