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7 T AT PRl IR A 6 A HL R PR A 5 T B I i A P O % 2 DD ) R BT (i A= ) BB il vy
R BT S A ML R S PR R ML S R L SRR A B P E R, R T
TR B F ) o TR ER A (G P22 ) 1 [ 538 1 Al — MR S50 b S — A el 28 AR 8 BT ot ke 1 [
(I PG5 AT 5 1 [0 ) 5 7 AL AR o AN B Y2 80, 5 1L P o i B A e i R A2 A7 77 S8k
B,

XEIE R BRLEER WFERE R

Yoy T B P R AR & B 3l 2 TR — o, SR AU IR P 27 B — ML, 1859 4F, Darwin K3 T (¥
PRI — 5 BB R I T YRR — B BR . HSAE I Z FT SE AR i — A SRR A
i SR,

L g s [ et

1.1  #FhAZ5i (Immutability of species)

PIFAZE WA PIZR S — 2R MR 1Y, JF HOKIEA 2 B (MR E L ) 2R
FARNYFZ B CEREITN . (AR LEBE RJE R  FEER G KT IR A,

Lamarck Ay 00 E IR R 09 . BN B0 R SR R AN [R] 0 Wk ) 2 U 1) fay BB 0 74 AT S R
HEHEAL = R A . Lamarck f#EAL RS20 - HAKINER Z2 LR (phyletic speciation ) » Bl —4~& 14
T SURB T AL B 53— S BT b

4 Linnaeus &8 T =PUFh 5 820, FRRE A6 2 0 H 0 R (8K 00 B 28 50T A /9 P Fp i i
FACTT P2 AR R AR, B Qs T BT A Y B L B broe, B LT, —E 2R 0 Br A 70 250 oo #B 2
AL AR ZST A (F 51 A Mayr, 1982a)

FTH Darwin Z [ B4 10 #B 0] 5 N 48 U (essentialism ) » I\ Maupertuis 2] Bateson . 1Z2F RN N . B
FPEpA LA R, (B R R A AT RE AL ARG . Lyell W\, B 98 FL2 B 45 Tl A 00 28U 0 B
TRTE— & I [B] BB SE Y » BEAE— RN 1 55 — 2 AN W] RERY (Mayr, 1982a)

A VR I Ay R R R T o Ry R S AY L 872 (drastic mutation) FI%%23E (hybridization) .

L Darwin Z BT LT SA RIS AR B0, FAE 1825 4 Leopold 1 Buch 5472 H i s

* o [ R R Tl A S S i A ST BT K SR e B B (PR 350801
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I 25 B e g e A SRR
1.2 5 Z iRt (Multiple creation of disjunct species)

Alohonse de Candolle (1806 —1893){\ B ANIELR WP, L EBAHY), FHE S5 EHE 2 A AR AR
375 FlRAT AT AE BRI AR MEXT LA R T4 b 22 b2 YR 2 U SRR AR ST R PR axX L 42 .

Louis Agassiz (1857) 1\ _ERFH@15E /R ToPRAY . [/l —Fh e A EAELSER) & RER 8 1 B Y » fb
W T RN 2 PO BIR (5851 B Mayr. 1982a)

1.3 KIRAR

BR BN RS — 2 RIS A 24 B HE Darwin, ZEMLAG CHIFRAZ IR (1859) — v, AR A iy
B 2 YR — AR AN [ B A B - B At 20 MG Y £ B X P o ) T i [ R o T S Y B

Darwin {9 FP B2 SHTAAR L BB YEAE T AN R T2/, 0T DU — N Fh A 55—
Yofh. SCE 2 — MR AT A EBULAF IRl . BB YR AR = N — LIS T (ancestor species ) B AR it
SR, EIX — i R 10 2 A N 7 B R g A B b AR SR IX R — M AR R L A

IR SCAECHFER IR 42 B R BB LA MR o7 X7 A Sl A BN — RS 1 5 — RS
Ay (R R EAE TR ) (anagenesis ) ;ﬁﬁﬁﬁﬁﬁﬂj(cladogenmis) o NEBNMEMRORIRFLKE.
)00 ZFEPERAE AT X S — R Fh oy SR TR AR . B X R 2 BUEY TS R E
B AT 4242 &2 € (multiplication of species) (Tong,1995),

Darwin(1868) ¥/ HUX PR B2 AR 7 B 3A — V), RERMRRIMMYZR, B2
BOT BRI TR, Darwin & R, PSRRI — AN G AEAR MR R — N R R L At B4 S
PR SITE S W R R AR B 2R B,

Darwin Fll Wallace #  T HuBEUEAL PR 0 , ftTTAS 22 M ASH ] [7) B Sk HL AR 58 R B AR 1 128 M R ) S R
B AR B 1R T T T 0 T L A R AR B A [ St B o FEE A 26 M 1 P SR AE W B 0 A b R
BEAFZ Al B, B Darwin B HEAL IR PR VE K P 3#E4E 32 (horizontal evolutionism ) » 33X Fft H
WK APIFI AT L Z AL, B — AR a] DL AR 2O AS 6 4 s o) — 9 b oA 14 Gl 9 V8 B ] A AR A [ 7
JEFH (incipient species) ,

X AR AR T e AR A F B AR Ul s RV Bty 1 M BE R R A B T — A R — T
(White, 1978 4 HAR M) |
L4 BEF R R ST

AL LA BEE B AL 5 A AL 20 AR AR A BN F ) TE AL A T 3 8 IR A
NI s BEARE A% 27 A D R TR R A B [H T 20 R 0 (R A2 AR RE 7 A= HT ) Bl . Mendel Fl de Vries tA 9. H7
YRR AR B N OB B AR R RS TR AR

1937 4, Dobzhansky 7Efth i) G AL 2E AP RS IR — 5 3R il Yoo PR NS RERT = A= B FF, (B3]
BRI AT B T A 5256 77 3R 7 A B b i 55 0 o R BUR T

2 R B AR

W T IR B R AR AT TR G RR  R Bl o Bk 75 SN B TEAR R B e el 4
(. BRARSEHEMIVER ARRE 22 WA, B WL e RGP 22 B R IR T 20 ZF b
AR o B RS | S5 SR o [ Sl 3 3RS o SRR o 0 30 ol B3RS B 2 23 A B A
SRRl 7 R 2R B S SR 308 RS IAS R b | DS B Fo  i 2E RSB R B () OB R
S R PR L A P RSO | P BB R P SO R 1 B | S BOR JR R P S R X AR
AR I A AR BOAR A A K, s R S8R e A 56 AR St iR L %5 . (EAT L
R B NSRS W DI X — [R]85 A AL



5 3 [7]53C P T F7 5B B B 1 Ak 389

RERMEIE C 25 TRZ (HER T LUH g LU LA E 27 22 5 R P A 5 3E e
FERCRD B ALY T G RBRHE R R 50 305, R R R Z RN, BEA W i 6], thA R
FFE. BEA R 20, A 30, o 2. 2w MO8 v e e 0 S e S X Pk B K%Y, BLTE.
AMUEARR KR T IRZBAANFAYIRER, shRTE— L H M s rh g B e b, RN & TR 5R/A
B RELAEL A5 G [ DR A R
2.1 HE5RT

TR T PR RS, 32 0 5 RZ W RRCRRFFAN, BEX— 18 FEFU AR
w.

WA IR R A R A B iR B L T RIE S 2R A B S 7 A T 6% A JE F (Levinton.
1988), ZEF NN AL 1R 5 R W) TE 5 BAE TR T AL SRR 1A TE T B FAE X T4 e Fh i 5
KT ZROBS)ZAN . AV I 22 Tl ik 2 28 28 BT #8 % — PR 70 28, T A= — R D) no AL
il BB E A E A R BRI JR WRIE AR g bRkt T ey L IX )

78 . (gradual speciation ) . T4 i 04 T AL » 2 E b AR 24 K HARY 22 53 AR R SR SE B » AR 28 57 P46 »
Lo JERE G 7 AR SR SR A0 BOAS [R) Ja B AN [ ol AN [ S b i 5 6 R FSUA [ 1 53 2% [R) OB ol
ARG F, 2R L 5 —4Fh A 6 B 2 B 56 = AR 2 S 2R (1R 53¢, 1995), i prik iy o2& —
AN AR AR FEAS R IR A 28 IR R A e X 4 2 R

AR SRAE MG, B TR 47 AT, XA AN A A SR E L
Goldsohmidt TA T Fh sl 85 i B TT i 7 A 2 | — AR — IR S8 TE AU (Mayr, 1982b) . 52878 i fig:
TR A TS

BB (BT )P (quantum speciation) (Simpson, 1944 ) . gy H 4R 1% £ F1 3 [K {2 25 3 [5] V6 A, 7500 L@ 24
f1h 2= Vi) o B T AR TE BT R, Grant (1963, 1971) . — AN B Fp 5 1 2o LRI A S B i) — > B 1 i 2%
JERERITA Ok, AR AP B — AR AR Y T Mayr ARULIRFIE S . Ayala(1982) 100, 58 & AU Fh gt 2 Bk

I B Fh (instantaneous speciation) ; Hr 4 Fh B 22 F 2 18 08 28 28 7= A= 09 - MSEARFh A 43 B8 e il — A
R AT DU 3B — AN P 4 B (de Vries. 1906 ; Bateson» 19225 Goldschmidt, 1940) | 354K , Bk A B Fif v
PAH e 2 A A S 0 R 2R AT 7 A U HC R AR (H 8 2 AE 2 A ORh 75 5 5B b A8 & S5 3h W
XA 7 SR SRR R (Mayr, 1980)

R AZ B FF (saltational speciation) : 1 5 2828 S48 = B BUFRVE H (Lewis, 1966)

HEAAE BT (explosive speciation ) 15 — > 28 FE 58 B 7 A X 85 K2 19 I i) A 70 2R 2 A 32 &R Ja AR
(Mayr, 1963,1982p)

[B] DT B P (punctuational speciation ) ; 4 Fh 2 38 A R 44 B0 S04 10 GG - FETE B > BT DA SR 57 B 349
0] i%fé(Eldredge and Gould,1972)

S b ARE R B A B R i K] A B G g Aol S5 T T AR 51 S SR IR Y TS
2.2 IR F SIEMIE R

e RGBS A AH 0L S A B AR, [ AR AR S R R T M X R AT T Darwin BHAR
B, IR AT A B L AR R R S A M B PG B Bl b, R R R 2 BT DARRAT. 5 &
AL =W F RS ATTR R K H AT K Z 8B A) A=W Rl iy FI50R HEATS J2 AR B R 2. Mayr
(1980)INTy, JLF B il P A1 A0 7 2 S P ol o 7 ot B B 0 4 T2 1 A A 1) RSO A IS BB P 1 3t B
Fli(geographical speciation), TEiX—HR#E T BUFIEF 0] 23 25 40 S JUAME B . 53808 Ff (allopatric speciation)
:Iﬁibﬁﬁiﬁ(dichopatric speciation; Cracraft , 1984) = B B 43 AK L Fh (vicariance speciation ) \f@iﬂﬁﬁiﬁ(peripatric
speciation) = NS i Ff (differential speciation ) , LI 48 B b (parapatric speciation ) , e 3 Al (stasipatric specia~
tion ) JAl3E AL Fh (sympatric speciation ) A3 3 B Eﬁﬁ(semigeegvaphical speciation )., FEASIRIE, H A 3808 B
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(CELAE 2385, ARSI i) A S8 5 1E o b FER RSOl » (] 4 s o AR s S s o L - 55 3 B RS 859 T

MO PR BRI, SEPR b R A Rk R A 56 o T S PR g e w2 A ol el ) A ke T T AN R ot
A, M ERPE B U RME AT 551 B RBANE 2 —. BB S, AW\ 3t R 79 > J) 7 ji v 05 =X 9
AREREN . ST HU R R 00 A B E LTS,
2.3 BRMRMESSTEM

R R B R ZC R A0 A Darwin BHACRASK, 73 SORCFR RIS A 8 0 AT . 7 SRR BR iR 2 1 5L AE
H AR SR BERE b JF H A5 R R MR BT . TR, FUR 73 SOMURR, A BB SR K SR ANE S, Ak
WA Z RV, TEHBRDT S AW SR B AW 2. R 73 SONFPRE R AR ) LAY
SVRFFIE . (B AN REHERR FE LA BB R L R aT B . B A iy B8 7 X R Mg &R o2k
SERRUE, PP T] 2 i T L2 2R & B Tl % 4K (species transformation ) s #7132 (parent species splitting)
P FFf 1T CAS 5K 48 5 53 SOl (branching speciation ) s 3 O — N5 50 [T W) Ak B2 A7 16 5 AL AC
B AR L — A,

AU (reductive speciation) . 38 J& A 0 M0 S ) M) Fh 22 0028 G S8 2 28 LRI F . (HBASRR HERR 77 A2
P SUR IS AT 0 — /N 73 BIETE B P AN SEAS TR ARSE A4 (Wiley , 19815 Ax, 1987)

S B (allochronic speciation ) ; 6 AN F B 45 5 b BRI B 10 b AN [ B9 3¢ B 2= 5 8 3¢ e 77 2 51 Al A
i (Mayr, 1982a) ; 55— 78 2458 € W) Fh ity SE 2 2 BERT AT & 42 (Lincoln et al -, 1982) ,

2k Z P (phyletic speciation B, excurrent speciation) = j# 2 B T (successional speciation) = 5. 2 B F (an-
agenetic speciation ) PP ER G — IR A (AR B AGE RS, X PR R AR 7 X
FEA R R S SO, BT A MBI B (Ax, 1987) 1 Dillon (1978) 1Ay 3 Bt il Fh 77 Al VR AE
AR PR ENIESE .

ﬁ’fiﬁiﬁ‘(branching speciation) :ﬁ’l&ﬁiﬁ](cladogenetic speciation) :J&E}j}iﬁ'(divergenl speciation ) i
— AR RIBE A B T 0 A R TR, RS AL R R MR S BORAE AT H N (Dillon, 1978)

TIAL (H0) BUFP (additive speciation ) : $8& BUF S 3EA T Fh 2800 BUFP (4, 28 [ 770 SCRRR S, B AR AR K
il R 4 K 2 KU X R (AR S 1990),
2.4 BEYREREENL

BACHY BCRPEE IR, © AT TN 4877 S SORHEIN A RAE 28 57 A WF 78 B Aol T 2 DR B2 o 3 A7 -2 5
5y NP A b R AR TR ALER , 5 i 0 SR P B R T R 2 RS TR T
A, MIB ALY ST AL S5 R 00 06 225 18 ORI S RT IHG8 o n LK

Yt I % FF (chromosomal speciation ) F1 22 £ 4 B (polyploidy speciation) : 38 13 B ZS ek AU B H (B
FEARBE R PEANIE R ) S 7= A= B Bl (Dobzhansky » 1937 ;Stebbins, 19505 Grant , 1971; White, 1968, 1978) |

FE K PP (gene speciation) . F 5E [ A4 E 46 | 55 60 FIMEI B 55 5 R A BURME .

P9 IR B PP (apomictic speciation ) . 5= B8 T M A= W 38 o0 Fb 8] 2% 58 4 75 =X 7= A B Pk (Lincoln et al -, 1982)

?&ﬁﬁﬁiﬁ(incipient speciation ) LS EAT REAME LA ET RS, (BHNEHBRRESTLE
4 (Dillon, 1978)

i TE B (stasimorphic speciation) : ¥ AN PEH TEASZAY & A= BFME F (Lincoln et al -, 1982)

[&] 7 B Fk (homosequential speciation) ; Carson(1979) 32, FEAEpr A s PR VE B E  Ye ik 415142 A
B FCRR AR F RS PR G 5 1 K0 E 284 53 28 B R A PSR e PR 4R T I

Bateson 1 Goldschmidt 7EAS 2291 43 Il $2 tH Fh e B R TE S Z R 2l —IR R 5, T B, R
Fifed B2 SR PR SRR R BB R R AT 0 T I A SR S A A B B A TR S 2L (0 3R %
FTEFR) A5 B LY AF B, REATES EORETHES 7 (HERE LA TR .
2.5 HERpE=

ML & R ARSI T an TS B Fp st
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A T (hybrid speciation ) ; 38 12 Ff [8] 2% 28 T & BUHT 9 # BB & - H Linnaeous #2 t (Grant,
1981) ,

161 HURY (directed speciation) (Stanley 1979, 7 Fh 5 (5 8 3 ] — A~ 45 5 0 3 7 97 16 % 4 (Stanley
1990y,

%Al‘_rﬁiﬁj(centrifugal speciation ) (Brown, 1957) IR RAE SRR, MR KERE RO ERERN—
E L PR P

R P (insular speciation ) : AN fRF—A>/IN i B R B X ) i F/E A (Dillon» 1978)

F A= SR (symbiotic speciation ) (Kitzmiller and Laven, 1958, 3= B 48 St A= A= ¥yl 25 A= AR W 19 RUFR 5 3K
(¥51' A Minelli, 1993)

F B F (primary speciation ) ; H§ — A~ 2k 2 4 3 B A~ 5K 5 22 0k 57 7 1L 28 R A9 L 72 (Lincoln et al - »
1982y,

KB B Pl (secondary speciation) ; H J& TS [6] £k 2 A 4 i 2% 58 10 7= A= 31 9 Fh 0 32 72 (Lincoln et al - »
1982) .

A EIHAR VR T X 4 250 DR EATRIAMZ A ERM AR TEm D, EAMR 22 A48
ASE PR , H AT 508 58 H 1 B0 0 1 3 A ORI R 2 A PR R BRI B A A $th B A e 2
W, SAEA AL, SN TE EA 8L, JEHRIE K F i 513, AR KFE 17X — B, 1 HAE AT ML
77 A2 T RL A e

AP AE A T RE B 5] 9 iAo SR IR — A e RS (BB AT A S R A5 R AR 1 A A TR S 1 T
JRFI A= B 2 1) 73 3 (Wright » 1982)

3 BUCHATHY JLFF R T4

White(1978) f& i A 9 FhaiFisX, Forb 3 Fh2 J@ T 7 U R A0 75 0%, 3 b2 BRI, AR 3 A
A 77 3 R (R S A | 2 A AL R A T BB

Rice F11 Hostert (1993) 32, leFfE R A 4 Fp 5 =0, i B AR P = | 4 58 780 A5 2 (reinforcement mod-
el) (FEH i 53 F A 2 (divergence-with-geneflow ) FIEFAL R

FEFNN O R BORT 73 W2 ¢ ph b B (geographical ) A 38 5162 ) (60415 1 S0 A 4t 2 psd b 2492 AR
DA B A BRI ER I8 ) A1 B (non-geographical ) K 28 7 A 4 R FE T o
3.1 HyZEEH

R EHOEJ7 535 Ny s B R AR ] 23 Sy S S i s gl b A 08 3 Aol 60 [] 358 A b ( Miimelli, 1993)
BB BAE S T 3R R R SR (B & 2 ) - i fa s 7y =S bR B 5
PR R o RS R RN,

SRR G N Darwin BRIE AR Y, 24 5% — AN B 5 3R AS Bl (parental species) 75 3 BE_E & A5 B
B )G ERURAG —LE R, B BB AGTH R )5, B B R A T Z A1 AR BRI B AT DR TR B st A T
(Mayr, 1942, 1963) , 55X — X, — MRy 20 A 0wk B AR R 05 (LK T0 3 45 ) BEL IR S T 38 73 B T BEL A%
THFEZZG . TEREAR AR R AS B ML EA AR R T R 20 BB R . M B 2 R R
Y, B T (prezygotic) ( BV 6 7 A= 2% Fift 1 B S I ) A & T (postzygotic ) ( B/ 2% Ff 1 Ji i 4 K B9
0) e B B AN A 33X A S B R R TR — ELRT R B & I RS 8 A0S - RO A A 3 45 R (Rice and
Hostert, 1993) | JT4E3E, FEREAL AR % i © Ok 25X — AN SR BV IT G B PE B 58 3h ) 19 7 F . T — Bl 4188
AL TR AR Y . A R R R R 2 B 2P SR B SRR — A R R B AN R
Hb PR ;AR S5 X S BEAE S 6] ) S PR ML AN AR T FEB A% 7 T K £ 73 5. Mayr (1978) 2 1, 38U Fh
B B 0 A2 00 2R 00 i Rh AR, ToBEED I Ay . il i B AR AR R AR B IREE T A2 581
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P R, SR R R N 4K 8 IS [ 1 S R B A R A I B R AL AN [ A S B S (] Y R A AN
(5] B SID ey B 2, SR J5 KR A [ ) SR 4 R ERD T = AN R B Fb

SIS ER R A LRRAS 7] A4 B e T 0 2 B B4 45X (dumbbell model ) > Bu 4t 3B A 4ETE R B RPAREA
IR TR i (=X 1 46 2 B CR ) 2K (bottlieneck or founder population speciation) .

1) WEES R . By TR R Yt I SR S 8 23 A ot S st — 23 O L RS FEIX P B R B
Higi g A g 7, Xe—fEELR B, White(1978) FRILHMEE I,

2) I R AE A 8 B 45 5 R TP BT A A B ORI AR T (Mayr, 1954) 53X — &% 5 Grant (1963,
L981) 42 i (i B Ul B2 Bush (1975) i S 3l FABE S AR L, AL 4 B B 1) J B A 2 B ( R UL Y
REZY, IR A A B ZY 22 Sk L EAY R B I ] BT 4 0 35 1 2R 1 5 ) R i) R R B 4 (38t A% A geneet -
ic revolution ) IJ RE{H 121 45 b £ Ja 7 A= AL 28 A TTT 3 BB 46 72 200, (founder effect ) » FoH B T Fh &

Genus 1
species D
species C
[
species B E
fu
species A
1) 3)
i
|
L J
F ¢}
E c
i
A B A
2) 4)

L ARGEFEMAELL, TR B J LR A
DYER B 2) A5 Rt 3 3) Pi 4y el (Dillon s 1978) 5 4) [~ 4 UFf ( Eldredge and Gould, 1972) ;
5) 4 X Z G2 B (Hennig, 1966)
Some prevailing hypotheses on speciation from the viewpoint of phylogenetics
1)Phyletic speciation or anagenesis:2) Hybrid speciation ; 3) Dichotomous speciation (Dillon, 1978)
4)Punctuational speciation(Eldredge and Gould, 1972) ; 5)Cladistic speciation (Henning, 1966)
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BEEEXE AR, PR S AR PRk 0 PR i BE T S SR R B i (3551 B R4, 1990) i
FED G0 JERE, F R AEEOR, B R R B R 2 B ) 22 57 (Mayr, 1982b) , AHXTMEE BT 5 2b 48k
ol — AN X R 1 o 225 BVREL S o 4 2 A SR 20 BSC T RS AN e S5 A R R 0k s 0 S 1 R A A A
i, SEAGHI—/ NI AARFY R LR, X — &> b AT e RE LR 2 JA LA
ZPH MEVE AR ——“BIAGE AR, BN, 24— SORS ) M T B R — B R B B, e, — A
BT B T RE 7 A= (Mayr, 1954) o 30l 4 s O R TE ORI P 40 A= I o A IR B 22— A Tl
AR TR A O R AR X SCRTE G A b Bk D R A X B i 5 S o A8 B A T AR b 482 5 (foundeer—
flush speciation = flush-founder speciation = flush-crash speciation = founder-effect speciation) ( Mayr, 1970,
1982b;Carson and Templeton, 1984 ;Rice and Hostert, 1993),

3) ARSI AE— NP FIA A B U 5 — o BE AR AL T T AN AR S A T R TR A
BELIBT (Smith, 1965, 1969) , AHART A [ A PN AEBE - TEE AT Z B AFFTE— A Bl BIFERT M ARSR )
JEREZ RS — A2 S BT IR AR 7 A, X R B A R B SR — SRR Mayr (1982a) HR A
TE R 4 A= Fa 9 ARSI A6 4% SR . White (1978) A0 AR e s il 2 — ol gl st )b 9 1, A8 4Bl o o 7
o RATF S H PR AT IR LR WER . AR SORYE AR R BE R

4) B B A U = SR < (Rl — W0 i) o A e A B B AL SR JE R AR R T A AR th K
Ao S TERCET R, B AL Ge R M PRI B 00 AN R 2 AL TE T B Y R BRAE AR W BE 2 R A TR e iy
I H (dispersal ) PRI I\ A= 49 75 05 B 3 B J P K A= 7 S 5 R 85 0 A1 A 00 3t P 5 2 32 R R 5 6 2 U 1 U3
Ko BB BRI E A R T F i 3 AR (Croizat et al -, 1974;Rosens 1975 ;Platnick, 1976,1978) |

5) b 3 B Fh (semigeographical speciation) : & A= 76 AR A5 3k ¥ HF B9 BUFPAE TS 2ABA 4R 38U BE Fh (Lincoln ez
al-,1982)

6) 145 A A (reinforcement ) . J& T SRR ) —Fh 26 AL, 46 I B A b R VT 1 I B o R 56 42
R B IR B 2 A B A R T R NI B B ST DR A (BB AT 7 A ) 2 28 FARGE Y BE AR
SRR HHZCBCIE 5 3 AN 0 A 4435 B 52 4= A2 JE I 25 (Dobzhansky » 1937 Rice and Hostert, 1993), iX
— R AT — B BB T R 15— B BOAE T RS R

Ax (1987)TA g S 3 Aol | I8¢ el FS0 o A0S0 3 Bl o 2 ) S
3.2 FEMIRp AR A RS

A Mayr (1942, 1963) 42, 2= A4 BUR K, FERA H BLATE (o7 BELAT 22 (K] 28 i 1y RRe B ) 45 00 1~
—AERE AR B E RS AN E R, HATBCHIRAT A 3 FhLH] Dk i B — iR KL 1) 23
ﬁi(ﬁ%ﬁ%)ﬁﬂ’%(diversﬂying or disruptive selection) ;33X A] LARL T XURI FE [ 43 A, 2) S BF R FR . B P RS T %28
BEZE s s 3) B T FYar B (R BEEA T HF AR ARZR W) . &R B 0055 127 A8 =2 [ s Fh iy 32
BgAR, JUHRAAR 2 (AR S A 4t (Mayr, 1982b)

1y @ s B fb ( Mayr, 1942, 1963 ) FI#E 35 FF (White, 1968, 1978, 1982)

Bush (1975) , Endler (1977) . Price (1980) K JAth 2735 I 0hy - W 1% FEAE A7 LE fu i vk B R A0 shy a2k ko
AR KON M e LA 7ROV E €M IER . [FHSSCR ) i 3 6 22 4 (R @ ik
IR A Y AR AL B G 0 R R AL ) SRS B, Ax (1987) A [l del s b S e _E= 2 48 7 31 A b 14 73 A1 35
WP R R AR

i RIS White (1968) $2 1, J& T[] OB RR g — MR, b B ARE Bl T2 5230 ) J2 a8 70 2L
IR T Y S R G £ MR R 2 {948 5) {3 (translocation ) | fill & (fusion ) S W] 48] {37 (4% ) (pericentric in-
version) (White, 1978) i 3 i i #2 2 S5 A= 7 A 56 b 19 23 A0 8 BB P9 > 48 U5 A ke U DA I 0 bR 1) b I
{HIX — A2 5 Mayr(1982a) ,Grant (1985) Kz Hewitt (1988) ) J %t ,

2Y BN FAE R (Div ergence-with-geneflow model)

ol » 3R AT T 7E RT3 ik A S W, 32 A X I AR A A [l o B T B 2 [T
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FAAEFEIR AL (B AR A5t A 73 57 . AR — B Rh 9 20 A 30 25 A R B IX A58 /N SR i £ 77 5K (sem
lection regime) A~ [\l . Jgf O] A8 7 A= JR) FR L 1) SR A= S5 B A AN LG 1Y, A EATT.Z Y BE R AT ATY AR AP AE

FIE REL I = 5] 22 it Ay R 05 A 56 4 SR A AS A7 A8 - 170 A 5k TR 5 T T 22 53 1 30 o 2 [ %) A B I 12 A2 5
HIE A > S & 72 A B ) Fh (Smith, 1966 ; Endler, 1977 ;Felsenstein, 1981; Rice and Hostert, 1993)

3) Bt TR S ol

White (1968, 1978) —F 2 — AR BRI - fib S X S 38080 F BRI FF4R 1 T B 2 A AR - U R i
iﬁ(nonallopatric speciation ) — e IR R, B R B R P R S AR N B Y (invasive ) AT 382 A
(stasipatric) , 24 G 00 PR 20 AR AR 80 R P IS EATTE AT REAR N B 58T 1 oA 8 532 b oy 951 1) 31X, X i
FRNF G R B (White, 1982) 5 iy 3080 G (A0l il /2 48 G £ 1R B 412 R A TE SR AR T 20 A S BEL S R A
FECEE A5 1] A5 3 b ke e Ty R PR T B R RS U T O A ) s B 23 A5 38 BBl 2 P (White 1982)
White (1978) 42 Hi e (0 AR B PRI REBE 1) 22 00 AR h B 0l X S8 A R B PP A AR 2 R AR IR AT T
(EZAW

T 2R (k) B Qe R R E B s, — 0] RUP A — N B s X i 2 A5 AL i fb
B FFAE B ORI R A1 5 ZEE AT 3 D B 201 (Stebbins, 1950 Grant , 1971)

4) ZR 2 LR

AT R FP TG B R B R T AR ZL T (Grant, 1981) | =38 il Fb O Sl i i 3 5 N b REAE Y h
) — T EE A R T S FES P ZR SR S ARk — B E - (BRI LR, FACEL T — BEAR AP A e 20
ol 5 dn st e AT R R R R K AR U L K T B S 85 38 45 (White, 1978 Bullini,
1985) (#45| B Minelli, 1993)

A M R E IR T2 2R R BRI

Mayr (19424 B2 ma sERh P F Y TR 22 VA 98 W26 . Py [R] (A B0 s A% 0 ) R SRR (BRBE Y ) s ZESR A
I EE L J2 BE PR W R DG A St B R,

BERL AL $F 38 2 2 Carson (1971) i 42 1 (9 flush-and-crash Jit F B2 A9 BT A 0 45 25 14 (76 51 B
Minelli, 1993),

Bush (1975) W\, W2 R e A ZEAR KAR S =AW 787 A= 2B FE R B AL 04 33 4% 2 R e AK 8

Powell (1982) R T SBULFMER M EEREH 5 NJ7H 585 EH BETEL B ATHE.

MIRAZ LI A5 B R IEHE R T I, A2 AL BT T sl 8 25 i b S 0 A i T8 o A% v R AR AR A (Steb-
bins. 1982)

R E A bR bR LR B R )38 A% i 51 B 4 (Minelli- 1993) . Endler (1977) 42t A= 5HFG
B FE R e & TR RTAR S50, AOFME R & B BRI A JH IR 55 . (HBE 7 A4 (512 ) AL JE IR
BiERRE . 1)k AP BERR T MO FR 4 &2 E (BE I s BT E R E RS
AT N ZE R AESER RS LR RS T MRS 2) BT REZC A (5 i T P Fhigt A2 Mk
ARETE R PhIET R s & A ATRE 7 A1 LA EFE T 2 REH UGN FRF. HEFR O KA
RARG s 3) Tt Ak B 20 TP 080 70 228 AT S B3 € 1y AR (35 4 B T 8 AL A g i 5 5 4) by T 4 R A -4 i
JRHY Z:;'Eﬁ‘ﬁglﬂ(Wrighl »1982) . Rice #1 Hostert (1993)i\ A, iﬁﬁg%{‘ﬁ(pleiotmpynt‘ﬂm;J”ﬁﬁ(genetic
hitchhiking) » AN A F3ER R A B 00 T 0T R A A SR ES . Templeton (1992) B R340 %5 51 T 51 i
A= FH R B R HLH 3EH 9 Rl RE.

4.1 BEEYROZT LI RMERNZI

B AE Y I (genetic material ) £E AP AR P A8 A0 = BEER BUAE W 7 T - 1) e £ PR i 250 H ] LA 2o 1 =k

L L B S S i R Mk PR AR B A (aneuploidy ),; BRGEAS NG ) 77 350028, a0 A% PR A =
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R X SRR ZAEHE (polyploidy ) . 2) Yt (R4 H B (BAE R — Qe ik A AN L £ T E A
(%% » BB AL TN — D Y iR R B 5y — e fk (5 10) .,

TR FEAEY T A EFEME 1A SR A 2 ATE B A 58 I 25 5 2E sh b BORP 7 I 75 BEAE 24
RERFEFEH, RBEGN R DAL K W B0 255 4 G2 12 AR 3k iRh 1 F B
TR KR FER L (Mayr, 1982b) ,

W DNA il —3 53 BE AR w0 Fh 2 M1 A= FH IR B AR 0T Re AN TR LIR 2828 s i AL ) 4 3 g
TEH R, BRI, FERF S R R AET A A TR MR R0 ok 2 kR B R L
B8 (Mayr, 1982b)

Mayr (4 FE A S8 ABUR R 28 FIIBA% W1 (epistasis ) TR/ VRN S35 14 J B o 1) B0 2o A b e 4 6 2
RREMER. AR EEE R AT EMEE, JF BERS T HN a5 R EZZA. XTE
Darwin T4 H 095 B IE B 2 A BEIAF A (Coyne, 1994)

FrAIEHE R . B L0k 553 (chromosomal translocations) . f8]%% (inversions ) 5{ & ¢ (transpositions ) T 5|
BRI E TER R T HRE BRI AR E KA Y8k 1 B (chromosomal segment ) /)
MR 20K, HE IR 22wl FE (R 8 A2 FN e 4 4 B 4175 ¢ (Stebbins, 1982)

T 2RI, AZEAIRE, im0k 21 59 4% 7T L7 A2 B 19 ) Fi (Stebbins, 1950; Grant ,
1971), {H Carson(1975)4& . FFAE BT A B Fh/E A B2 | e o (R E20 5 kS 1 76 B3R I b SR Ay L 3
i JLPEAAH 2GR 2 A A, Al 85X bl b A U AR [R] e B A, BRAESC R B VIR B Fh 2 18] A
FAAER A fR 2257 . Rice I Hostert (1993)7E 545 40 S x mUFRE I Y SEIR W S8R 46 A 2 S2ai ] DL A=

NS A BELI B (BT A BRI B HAS — i TR B R AR (genetic drift) .

Ayala(1982) FEXF Lo AN [ J& ¥ AN 5] S0 Foft S AS [ 22 o 2 (1) ) 5 18 BE B8 D (genetic distance) [ 42t D {7
0.2 1.0 JZ e Fir 4 F BT (Bl ) 56 K] BE B 22 AL 1 P 3948 (B DU i) A8 iRk, D L A 0.05, 5
B T PR RE 0 8 A W) A R L Z R . W — B A PN Fh 2 18 B R AT 2 43 57 A I R RE L %
Lak 2 AR ] (Minelli- 1993)  BAT, i JCAR (0 UE S BE 28 BATE B Fh oot A2 b, 06 28 2 Pl il oK B 1) Bk BR 1
B RER S, KB Bos A [F) 73 2 BE 2 [0 48 FE R T8 25 R e €6 (A 45 07 T 19 22 5 0T JE RRAR I 3 X B ke >
(Mayr, 1978) |

White(1978) 1Ay, BIEARSRIT M B A1 [ AR EAR R G 0 18 72 57, 1] 48 4 (paracentric ) AV 1]
(pericentric ) {8]%% 4} %L (fissions ) & (fusions) . Sy 7 R BB ARIE A =X, Al 9020 LA _E (hifF 98%
DL B R B B R AR IR IRAE . Hh KRB s e SR O EAE X,

AR E MR, T 40 450, BEE AT R BIBAE M7 AW 2 LR AT AL IR TR, (R4 K2
BB R LURME ( Drosophila) HEM I, X P LI T TEAH 2 KN ERM, MR DR,

R AR A BT 25 e R A P A JELERL [R] it 2 J iV P 1 285 2R (Miinelli, 1993) (R, ZE R A2 o
B R T2 BN A=Ak,

4.2 MIBIRIEXS AR R ARG

A Darwin BTG BEAWTA ASEH ﬁiiiﬁiﬁ(physiological speciation)*ﬂﬁi?&ﬁiﬁ(ecological spe”
ciation) S H B R U PR AL (B Mayr — W@ #h o JLF BT B R A &1 59 AS -4t 31 B9 25 (Provine.,
1991y,

B AW FE R Ny SRR =R A B0 HF FUR A SR AL, b 2B B A B AR AT
RETE B 538 (TCFE IR 38 i ) - 3 2 HL BB AR (6T s b Y 32 224 i (Mayr, 1963)

{HSEB0 3R B, i PR RS 2 B R B0 1 P A T IR ) i B 320> SR AE B B T 22 9 14 B 3% v T g B 8 4 1) BB
by P 2 2 i/ R R 22 04 TR B B AT IR AR (EIF A — 2 B 58 4 FH. 1 JE R 22 (Rice and Hostert» 1993)

White (1978 ) ARATUBHb Kt 57 4ol e e T 75 11 b R B0 A L KRR )1 55 3t B0 B2 % 5ok =2 AR R TR /Y » S |
BT R e L R k2 B TR 3, R UE A 0 % T ) 5 R 2 il vy 2 o BT T AR 9 0L B A A S BB 4l
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[FFEA X FER DIRE (Mayr, 1978)
4.3 HFhEIT BRALE

PR TE R T B 2R 28 AR EANTE — A 2L [ R a0 Bl s 2 45 S R A2 3 AR B RGBS T A, [
P T2 UL 55 R 7 A2 A SRR B A ML . 5870 57 B 4% (strong divergent selection) | B AL 22 (sampling
drift ) FIPEE £ (sexual antagonistic selection ) ZTEAHT AR F BB . T RCFRE B 6 B2 12 A BR A 5
T, ELA R B 2 E A Rk IR (Restricted-Strong Discontinuous~Multifarious-Conditions )
(Rice and Hostert, 1993)

AR AR 24—y Bl ST T8 0 Ml e I T+ (5 45 o [ 1 38 4 0 R ik 2 S BOBCRME MR R e, 8
By R PR B R 43 5709 PR B AE 5 % H2& AT 478 (Rice Hostert. 1993)

EAHARN R, AR SRR RS R L. FREZICERE. FEEEE. FETNM AL
PREFAZES BRI AR )l 17— B Bl Az 58 4 2028 3k e AN (] S ] ) A= 2 D 29 th St il 2 TR 2k
LY PTG B N E B A X AT A — M XA & 45 A 0 ) Fh & a]
PAZRAT, X EEER ISR Bt R et Ah ETERE R — S SRR IR R AR 24T P Ay AR
B 25 N2 SE 2 AR A9 (Mayr» 1992)

JiE B A N S B M B R AR S LY [ L (H White #17% E 1 200 73X — /&, ZJCEEM], Pk i
TR 5 6 /M R B v SE B (Mayr 1982a)

IARHY BRI, — AR R AR AR s B PR 2 B0 5 e M 4 T AW 2 F B 45 A 1 77 (Mayr, 1978)

YRR TE B . ko ORI B B BEATERZ MR, RAEE B S8 0 R R T A
SRUEH T (Powell, 1982) , {H I 1% A 1T (Provine, 1991)

5 BEIHRERIF AR

B TR Z G AL IRRE B Bk B b 7 SO, 28 K ZHORFIME F R = R g i fe JL P2 ME LA 22 5
B I8 - B P A R L R S AR R E My, 1978)

MNIHE 7T SRRV AT 20 PR ZE . 1) AR e 1 i 28 B « X B 22 AR 2 A RE S B 5 2) Bk g A0
TEBNYI R 1) % 75 HIOME AR B 1Y 15 28 B 2% S # ) B 5 SO R s 7EAE A > ol 52 U £ £ 4K (allopolyploidy ) 7]
PAPRH T B Fib» 38 2o Fob 1) e 52 (5 BN A0 — A5 R AL 540, 2R LRI 20 AABB St J2 Hi 7035k B WA 5
Fe g LR HE IR 41 AA I BB 4145 LAY (Minelli» 1993)

MJERFIBAL 2 1 S Templeton (1982) K i B VR T VA D9 P26 1) 38 2o 7 S5 110 512 ) 82 32 FS0 i (slow
speciation by divergence) : F1 T I &9 B g =2 2 W s (LR UM IHAEA B 2RI 8E. AR B M s a1 #:/  'E A
RS BTN B ) 17 2) R AD 5 A Pk B Pl (quick speciation by transilience ) ; 58 28 B Fl, IR
BAES, Forp A Sk PR A v e M AL D BT e ik

F ORI EAAFTE A ] 18 7 A OO 26 (05 252, 1990)  FESESE Y SMa 0], B BR A B (9 SR B S5 08 th
L=2A4H 5 s AL ol 500 Al AE A 10 000 48 75 S g JEAE FE 0 56 (Lanao ) 1], JE A HIBL T 18 />3
77 PESRARL b (55— 2 29 F) (Reid, 1980) ,

Sebbins (1982) ¥ U Fp A I AR Ik [E] RUBE 73 g 4 2 1) K- 52 5 2) 25 kv s 3) JL A oy AE I 405 4) A i oy
A, BRI G S N BLAE ] 6 000 48 D)ok iy 5 B i 8] X 38t A% % ke i » i 8] ROZE 2= AR 78
6 0004 S I, 3of Pk B AT R SRR L 1T LAZEHE 200 000 4K /i L3040, an Rk, m] A AT 20 000—25 000
A — AR AR AN — A ER) B T B4 6 000 X oy 2L 314 A 28 K 22 $OR At 4 ] B 4T 200 — 300 4L,
B2 6 000 2205 —ABa i AR FE IR B HIL 00 /NG BER UG S8 42 T AT AL B B ik

EF NN W T BE 25 BB K (breeding rate) B IE - R 4 A M 28 57 32 BER A AR AR 22 T
JCHAR At R AR ) 28 S 1 B A TR SR, B T i L ) A P A b WL 28 £ RIS ARG 40 i
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2 MR B AR, 7 AR TR L Sl B A Rl

240 R FRA 2406 PR A A U R A > T B A KR, X KT B TR
WE L B4 50 R I e AR B RSO AR AR 3 2 BTt 28 P LA Y 468 O K (Stanley  1990) . Raup
(L992) 45 i, iy EWDUESE R I TE R I3 5 s AR MR K 4 4 s A 1Y FE BRI R K 48 ) R KRR
RIUBER R A2

KT WIFIHIIERR Simpson (1944) $2 1 1 3 Fp2ERL . 1) VT P45 19 (bradytely ) » ATIELERLAZAF  2) IE 3 K
# (horotely ) » (B A T2 A S8 AR ] 5 3) A 24 PRI AL Y (tachytely) .

Teichert (1956) $2 Y T 1 F- ) SEFRJE 12 Ma, Simpson (1953) A0 — A1 it DAL I 21 K 48 — i 2 22
7 2. T5Ma, 5L b, A A B IS AR A 38 AL B FRJE AR HOR A 8 A R P R SEFR B A8 sl 22 AR

A WA R AT S YRR A AE FRJZ 5 — 10Ma (Raup, 1987) 5 38 [ V6 ¥ f K0 53 AR ALY 4
PIFFRERRIE 15— 50Mas [A FERAE R E PR, —SE AR M P ST B AR Bl 1 JT4FF] 2 J7 kA ALK
) (Stebbins, 1982) . Stanley (1979)f& i, 47 Se¥y P2 AE fal 2 000 —4 000 £ py LAY

AELDATE] BT~ 455 42 98 W At S o RS 4 1 ) o 1 A0 R (AR A SE R ) BT b RIR &R . T W) b e
TE RS R AR 2 3 3 i BB AL 26 T AR TR B A 55— Fh i AL K

6 N 4

KT EIRFFR AP ER S, OGN AT IH 48 PRI 1) R A i J 73 DOREE — & AR
e, EIRA E RN RE, BEFRNNNRE L EYERIR B Resk 2 RFE e B S R
SEA AR AL R A T RE LS TR Z R M, b 26 R 5 5 A8 56 4 0 S A R AN T
FSL, AR RN AR SRAEA GO0 S AEAR[F AR 2K B b B AN R B4 EATTE B AR A #5 A AR .
2)it % 211K R G AR Y %R e T BRARAL . 28 K 230 AL BRI AH S8 b 55 2o )L 2o 9 sl A e
F.REEHEEEERHEE IFA NNEH R, MARZ EREMENER D PR AR
JLRRA TG IR X’ E T2, BV A RIEMFF I T AL e Fh 5 20 LRI ER Y. 24 — Ak R B .
TEHTAZ R e X bk PR By v ) R 5 B A AE s TE S 28 URh b, SR A S8 Fh 55 20 LR — A 3 Br .
G L g LR R 7E B AR R T REAAAE - (HE AT IR — BB ST 2R B A A iy BT A ik
fors BEN& BRER—-MIESURRIE KA E . )R Fr s, WFES55E R 525145
RANTBABERE, LR FERE, MRS AEREESRMERN R, fTAES5 KT A
RZTER AL AR PR, 82, MR B R ANA 2 —. B R T2 A2 R 1k 2 8 32 i (AR DA s 28
e B9 A RE S8 AP BT 2 I8 S BB D R IR 28t ) AR ARy B Ry AR SR AR, BT ARSI
B OIFAECMME AR R R4 R . R TEFEEAH SMFERMN KR, N E AREL. BN EEK
TV F AR R R R FE R A5 SR . 4) B AT A S s VE 58 0 45 A ME— AR HE R A= T IR 25 AR A
Jle A B8 B R A 0 — D12 (LS R R TR SR BB ) #0828l 7 4 - BUAE M 0 A\ BEIE X e 28 40 55 AR FE IR
B AR ER, o) MRS SIS B8 A, BRTHRMITH LY W RS, B DA AE 58 b B
&AM, H . ER R s, R ZHOME WA HEAN AT S XERE RE
WY, B AR X HE N AN RE ST T 5 3 (uniparental ) 5% JC 4 278 (asexual reproduction) B 44, BLFE
H 1k 32 % (selffertilization ) ‘}m%/ftﬁﬁ(parthenogenesis) JE%%*%(pseudogamy)&’%%Miiﬁﬁ(vegetative repro-
duction) 5%, 6) JLH4ERMY RN B, IR 25 R Rl By SR A PR 28 AL, R IR T 4R R, Sl S R
H Gk EA ST AT AR (BB RF R AN E RA GRS B B4 g ok 20
We.? BB AL 5 A TH IR B 2 AR AT A RE R X DG R URY X L 0] B 2 AT 2 ik . Ak, W SEEIE
B, TEA B R AR o, JFB0R Yot iR s B (R A R A

A AT I b BRI A i . 2R A A 3R 7 A SRR
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OVERVIEW WITH SOME COMMENTS ON
SPECIATION THEORIES

Tong Hao-wen
(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica, Beijing 100044)
Key words : speciation modes, review, breeding rate, species turnover
Summary

Nobody has ever witnessed the process of speciation in nature;and so what we can do is only to ex-
periment and hypothesize- Up to now > more than 20 speciation modes or hypotheses have been pro-

posed; The author thinks that almost all of them are acceptable;though some of them seem opposite to
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each other, because they are either from different points of view or from representatives of some special
organism groups- The modes of speciation are determined by the fairly diversified living world-

The author advocates that breeding rate is an important factor of speciation; because the more fre-
quent the breeding, the more probable the genetic materials will change: and the more variations will
take place-

As to the “missing links” the author proposes that it is a topic only related to gradualism- In
saltational speciation;there is no need for any links or transitional forms.

In the past and even today s our forerunners paid too much attention to geographical speciation and
overemphasized the role of geographical isolation in speciation-

Another problem linked with speciation is the turnover between ancestor species and daughter
species> which was seriously neglected or oversimplified in the past-In most of the phylogenetic trees,
new species always appear abruptly and replace the source species completely - On this problem ,the au-
thor has different opinions,and holds that there are two modes of turnover-In the mode of gradual spe-
ciation parent species and daughter species are linked up by transitional forms;in the mode of saltational
speciation; the transition from parent species to daughter species was fulfilled through a coexistence pe-

riod of both generations-



