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CHAPTER XI°
MALES, FEMALES, AND OTHERWISE

ERMAPHRODITOS, the fabled child of

Hermes and Aphrodite, combined both sexes in

his body. The vast majority of flowering plants are

hermaphrodites. But there are some plants which

must, like us, go through life with their lots irretriev-

ably cast, their destinies sealed, as one sex or the
other.

What do “male” and “female” really mean? An or-
ganism, or an organ, or even a trait, is one sex or the
other simply because it is associated with the production
of the sex cells of that sex. We human beings are male
because we produce sperms, or female because we pro-
duce eggs! Beards and beardlessness are human male

“and female characters because of their association with
the production of sperms and eggs, respectively. So in
plants a stamen is a male organ because within it are
produced the pollen grains, which in turn are the sperm-
producing plants. And a flower or a plant is male if it
bears only stamens. Likewise a pistil is a female organ,
and a flower or a plant is female if it bears only pistils.

A

In conclusion, the impression one obtains of sexuality
as a method of reproduction is that it represents pro-
toplasts engaged in reproduction under peculiar diffi-
culties that do not obtain in reproduction by spores or
by vegetative multiplication, and that its significance
lies in the fact that it makes organic evolution more
rapid and far more varied.
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KT —MEwARENIMS, AR Z BT M4E
PIRARAFHEY) A BRELE, HIE AL A 5T -
BN —HE, FRIEMEAE RS 2 —FEARIBT A . DAAS R
il IR B R A R . FRX X — R g g T —
A N ELRSET LU S A AR S
WS, S A SR, IBAaRNMTEAZETLL
AL TR SR AR BRI T ey A B Bl
N7 ELEYRIERER . AN, A
AC AR D02 - I P 4 o e 8 3 IRk e i
PR AR R R B MR B . FRATT AR R
LTRSS ECE O B i B AL T AR B AR

T B AT A MR L . TR A PRV A )
SOt FREEMBIMA SIS, fEiF 528 (Baiand
Xu, 2012)!
9NN B SRR A G sk
A RAERNE B BRI EUR I 2 AU T
RS, 1% T ESY . FROGR AR, PN
TR AT S AR T IR Y DL ICERYE A6 R G 53 4
Pkl oA AL B AR E B — 20, R &
BAZ— NS HLE], e — M RS
ML, X — AR A, ZEX R Al
PSR b, ARSERZR U IV AR e TP HIL T 2 4K
REZ, (EARFEEN L, AEJLRFRATH
SEA S 250 FRATSEE S Wi fr b 7 BN A iR
R, VR S Ak ) Y IR R — DN EEA Bl ) R, 4
BN Z B RA . A, A A S v 5
AEWE? SUZ MR TR PR X A [ e 7
fh—FANHEAEZ G, REKFAD, —CA
H—RNB ., 3 &8 LA PRETE SRk i APk il
AR ARIREL, HR B X B A A 2= Dy e A Y
fR R nT AL, AL T, AW ok 0 In) i 3R



A YRR, — AR AR T

et kE, RERRAGENIIAL. WAL,
ST, AR, BT USRI .

3 BARSE— EM&RIEFT H kA iEE

JEAS LA R A3 AR IR 531 o3 A B BIF %0 ke 13
WUEEA BAE RS ME T IR 2, JKAThE
LAY A ) A A 2 2 XA 03, TR A
H—MAA K.

AT AP AR RIR R X B
PEE AR I, ZARERE], AR MOR KA
R 3 A 1] B Y IR e e SR AL 1)
B R iR SR fAT B R ST . X R SR
Bz ) — R T . AR EM S NI XA
ke TE A, AR HEACRE L IR R 4
AILREITE F M2 AW, MAAEERREG R, M5A
] A 7E— B MR — R BR1E NS08 8 Z SMit
WA SR, Hlp i AR e o Je 30y ial AR
P 2% T ML | 55— Z5 & “A person attached to another
by feelings of affection or personal 1regaurd”C paachE N
) i B “A person with whom one has a bond of
mutual affection, typically one exclusive of sexual or family
relations” . FRAEX BRPTHERIMIA A, BAFGHERE
S, MR Z B R g 18 3%

F AN T 2 U F AR PR S22 Bl A W £ 2 s
M B BRI, DA R FATTRE X 0 B £ L A
PR BRI, JEABAT]E e Z I 2006 4
TRV A FATT - BE A LG () 20482 (2013 4FHi 5 5
ANHEAE ). X FEAETS T 2 A AT R AR AR R JE K
A BEVRR AR AP A TR th TR L
FEHAEYE RO RTE SO R E KRR 6 )2,
A LA Z e E R VLT T e 2 A F
GBI IR T L [R] 2 S e s T A 5 s PR
FEAIWT T DAY K 75 o TR0 DL T K ) N 2 —
THIGEEA B3 OBl al R, At 7T A& 3% 2
G PR R IE SR, T U A4 ) Fo B A A 1 iR
DRZI P S A KR . FRA I E— R IR, BR 1 —L
FHRENEZ AN, KA RITIAAEBIR P R ia A
Tt FRENGURE I TR 2 ) 2 b Xof I A< I A Jok B R4
5%, MIRARBER TR SCR RS TR . B B FRATTIE
Wy, W R[E 2 P P s A AR 22 30 A e B IR
P US| YN DR i

FE 5 R — MR R ALK R T 584 P38
PR 22 {2010 4%, FESCE XS ST —
A G R VRS AT 0 1 ] B A A R BB 2
( International Association for Plant Biotechnology )o  FR
B R, RS A2 A RAE G AT BN,
AL, SEAIEEMT T ARG —TF . A, X
— 3 LT O T R DA X A1) Ak T A U L A
AIARE:, BUA R BE SRC 1 B

XS 3 A LA BRI R B, AR 22 3 e )
I3RS B PR (AR TR E . AR AE 2 IR R A
) Charlesworth R UTH e A= $E H P gL Ay X 4y
CONRAFAEA PSR PRI (faster—X effect ).
BY Qefk o att X ge i/, A &R & FE
fi# B . Charlesworth KK ) T Uk B ZEA W) thd A7
e VemIE7/ NN R R Y N A A [ B B OR[N R 7 ST B 2
R &R B3R 7R IR . 7R IX A TAERY B A
Al T A, RDAR Y g iR R R
PES o AL B v R RN R B B2k, IR AT
PR A Z ), PR R RN Y g B 012 5
b ARBAAT W22 5. I8 F] 90% L b Y
HOIETEAAE, X LE 58 2 AEAH Y ER AT T Y 1A
Je A A BV S 3 A AT SR A T A 2 T sl h g 4
PR E PR 3 A B L7 R e A HERRE R A, )
A MM SR, e M I [ AR B B A SR T e e A, )
WERE SRS, M oA D 2 R B0 Y G ik TE
T, AR A AN T AT LAR FH S50 8 5 AR A A I Y
e R BT i AR At 24 AR BN 2 R S AR 4
FAFFEAEI SR E T S AR P A7 B R DR 2 0 b
(Zhu et al, 2009) FEH T —LAMPUR ., LT
AT Mg HL BRI, At P RE IR TTIR 75 A I 1 2%
Z, Rl a B RE AL —AE , DABR AR, 1E
R PARTE Y G AL PR A T m) R

F 2T IFXoF At 45 A R 0 38037 58 4 oA AT e SEUAR
R, MAEERBE U A OC Y iAoy, otk
Wrid, (HEEA FBRAWE, 20, RE LA NEIR
BAEE R T AR 4k, Mk oLl
AR B, LIS AR AR B e 1 Y
kb A, Bz S EETR. AR, DR
XA R B TR, R TR EIEXTY G Ay ) —
TR, AHARAE RS A — 8 A2 A 1E
R, H B ORIl R R A R
A TG I B 8 DR S X AT S S 234 e 1) R e LG



8 A “AYEARIANT, — AR A 7

AR, B b A B B IR, 2 A A [ [ 2
—EUFUF T — T AR R BT 5, AR A
fbiTiE

oA B TR A K, R 55 SRR,
YLFRAT — AR 200 FET0 A IR HL 1A TR S ——K Y,
FE I —JE H IS AL TR 4 Z2 k!

ZNZAE, BAZ . Rt th R 200 o0
A HL A I L, RO LA A4 IR EA
PSP TR I S UV - e 4 L IR SN CIEZIE]
FA T 4 P — I LU 3R G A R AT S M i) B9 SR
[IF, B2 T —HEITA, ALAE A A AR ) T K
RUIBESE 5L IEAE M P 51 o AL BF 5 A4 A e R
Zubi e B, LR AIE BT L R w2,
TR, LT m AT A AR 2
IR, LSRRI X T RIS, %] 5.

BT T A AR S AR R, FRaE R
JURAE o B 227 BEB M 2608, 5 80 1 A B 4 2
JR MG X AS R AT S 3 1 531 o A T PR A o
AR5 K S DT T A i Bk B AR 22 S AR [ TR AT AR 7
AR . AR R B R A A, TE APt
PR A R, Z IR AJLRURAEY R,
Bl e B AT, e BB A A 5 TSR
FVHEBEN A, FRTERETAEZ4E. EEIL
RIMEZHI, ASEE B E 2 e TAR . Al 24 i
Be IS B f o R, R AL AL R T A
AURFETT AL o fhX K T A= 2 A L A FIAR 22 ksl
PR T AT Iy, R AT I EA B,
AT EE TS kB R RSP, BT
WY BRSSPI . R, il 7% 20 3 A o
Yk EOE, MEOE IR R EEY T R
hPHEYI R T RINA . AMLnit, s ChF
YD) — B, RREHEOEIRE T 5 EAY)
REMINE . AL A Il ) 4 22 i
THET 20 XX YIER AL . T S
P o A A T ) A AR R AR B

F T 2011 4FHh, SRC #EMIARIE TFIRIE M. 4
8 H A, “EBet e WIS s i H A G1E#,
AR RAE 1R 3 (Hiroo Fukuda ) HET . Z
T v TR A b DNA 45105 5 At i R ) 14 AE
ToH O R [ ] fbil Hid o Mok Vs, Bl
AT BAVGARMBET R X F AT TARREY
M, SEFACFATITE TAEM S HIE 3Ok — B 4l

Z )5, b2k A (International Review of Molecular
and Cellular Biology ) (IRMCB ) Z4EE— 125K, &R
GEHA AT TAY BB AL TAE . Fukuda 242 241}
J& (Plant and Cell Physiology ) %<& ¥ %i. IRMCB
Fe M2 AR U B R 2 LAE R 55 )
(GEINE ] TNV & e NG P 2 A AP R
2t A S A O A Y v I AR R B BIF ST AR OR T
K, MBUHE KRS, FRATAL Y, R B E
ZWN T FATH TAE. Ht Fukuda L8200 29 R A
AEfH A, [H2 X AR, WREE a2y
PERIAHE” BRI T A

BT 20124 5 71, YRR AR SE oo
P ABE 34T Ned ( William ) Friedman 1052 #5365t
o LR N R i HE T — YR RS s Bl e
A6 5 E A L 5 B st W ad Ned., {2 UC Berkeley #7
) 7 Donald Kaplan (2245, 5l 5 e 78 36 BB fii
ZRFALH . TER TR R A 5T A bR
P, FRAE Berkeley it J5HF, K& FRAE (Science)
AV SCRAT K emf T HOEEED] . LR AEA R 22
1t Y Kaplan 242 5255 % 19 [/ — S VIR BL E Ay . e
5 Kaplan HBRMAEREZZR, NP2 RL, kAU
TER SRR IS A — Bk R RS, AT T
2007 AEAME T, EAIER BRI MR . 7RSS
AR, KB s AR AR A AR AR D).
A E, fh Ay K K Pamela Diggle &M ¥ 22 5K,
1T HAA A AP 50k L 225 Rt FE A Robbins
Fl Pearson 15 Hb 1 fif 2 EAME G 2 SR P51 534k
A AR, Ned UAR B AT Bead X A 45, Fe Bl BN
fErh S E R R S R R . E B A
#”, NOEBEWRETHRICNE . B bR
b T AE S 55 A — A AT S I R A, 1914
4 John Coulter 1Y) { The Evolution of Sex in Plants ).
XA REMARBA B! T, Mg T
& AT E R TR

WYLRLE #5258 Coulter )5, FRAVIERZIRE
A B HGIEPRSE JJohn Coulter (Ath A= 78 A =l 1 7735 )
1E3R EHE RN R e B b — A AR A
fo—FHE T 2B R, IHERFE 204
A, TEMRISTS T, 2ZIEF RS B B 27 A
DY THE N 5 [ A A Sk B, T EL RS 4 1) 5 [ A A Rk
PR EE, f— T8I IHE E 1Y (Botanical

Gazette) 7% &% (B {UInternational Journal of Plant



A YRR R, —ASEE R R 9

Sciences ) 4RI ) J2 210 5 [ e B B A AE Y
Ll Zeii . HBTE { The Evolution of Sex in Plants) —
ForbiA Ty, A A B A SO X R A 3 ) i iy AL
il o R XT3 A Tva AL 1% B e R0 Ah A AR O 4 A AL 22 Ak
( HeAb M TR — A AR [FRE A S U RN et AT
SN Do HUTE A1, AR 2 Ath X 2 4 1R WL
MRS, B2 NGSIE T W WER RS0
AWML AR, T2 AN 23 ) B B AR AR SRy 0 1 3
AR (R, FE P ) oAk ) B 5 AT R R A2 s Ab
— T, WA SAE R EERAIE A — KR
RS HTRISCIRIRE T o FRAE 2013 45N B 18I % I
Z VT 2 MEF KA, TR AR AN )
FREH, CEFEAFULA John Coulter PRI, H
H—NELIBIRZIT, %204 Int J. Plant Sci. 32
g Manfred Ruddat, 7EiZ#HL T = —[8] Hb 48 T B[R] Y
VNI E T, HIRAH T A K John Coulter F1H:
F YR . SARDE, 5258 Coulter (5, K
XA AT 5 SRC A 51 Y HRAR: B A FPE AT {50
1o BT U XM A 0 R AT R
T Robbins Fll Pearson ff), ¥ A EHE Coulter 11, F&AH
— BRI K 5 AR AR 0 A A e R A B A A
K, HBIES, TEX AT,

4 He5kEE: EHXERZHEHEXE

FEPEININ G TR A2, Ko o307 R 2
TEYF R St ——A I, DA g7

AR RGBSR, Pl A ah
MER RN T H, BUEAF R T Bl MR
U N — R BRI, SR, AR E
ZUME, AW AR 2 2R P i
&, BIRLLRA B IR Pl BaREimE A
ik b mJE, FAC K SRC AR E 4
AR IRZFRRESE R ZIN . X —
PRI R A RN R, EAS RS2
Ko WNTE—IET AL R A, ZBr OB, A 28
SeRE AR AR L, PN b — R AR RN RO, T
ARLERE AR FE A I — g B i AR, i HoA A O
X P M AE

B 0 i i 3 A 4% B 22 BH RS I ALIE T
BRI, B ERAA L 25, TER A
B SRC it i, AR Z LU

R R R AR RE N

ForA R A s i) — S R AR B AL
T Berkeley M+ J5 B, A g B: EMF 3 [H B 7,
FRAT S 2N 9 [ 25 24 M) 2 2K Bower £ 1920 4F
AL A A T A KR BOA D R, BRAERIE
3R A g A K S AR AR S, A EMF
FE IR Ty fig st 2 45 B R AE KR 2 (Sung et al,
1992), TEZRIRXHEY) L E W22 it g, Mok
AW X R, A T ER XL, TR A T
REZM3CHk. RFME—Ag5e, RIEYEE A
— A ERRA KRR, RS KRR,
Hilg s e A1, ML S JER T 7ERX WA S = 0 i
IR Z A5 M, BORTERCE B REAHER, B
FEXT R R, Wk R B 8/, A4
AT B 2 ARV 3R ph 2500 4 K s T8 B
ARG EIAL, ST —A “HEYEE R (A
B, 1999), MLk dE—H HE5E: —HRA R
WANTIANA 2 — AR, iR — A2
Bl — A A SR A, S 2 b A K AT AR B —
MEY R B RN “HET A LS ETE 1993
AL RO ELRRE EMEF SERAIIREMIE A . 2R
AR A5 TR & 3L SRC (1) — 4~ 55
[HE7

Mok, HAMM R AR AR R,
L ansh iy i A= B A i R R e 2B A WL, 24
AP RAZIE A A A, A A A R
AR A M (BRI, S5, Xk
JEEA TIREZ G, MHEME B AR T 5 X,
A )5 S {5 SRR A 2O 2

TEXEEfE B, A7 — A RHLx & B SRC
PR, AR TAEZ G, E WIS A
KA AT ] [T SRS I i e H
BRI IERLHE . AERZIH N 7 AR B T 21
FE UC Y] 43 AT 801 A A BRE 2 58 U i 1T 4L 2L Y
L7/ e el = A TIRTAd EE 0 S Rl 1 s b iy 2 W
—o 2011 4F, EZHARAEXARINPALT “HEY)
AR BT 2. fEXAESE, Vb
T RIRET R AIBEIE, A HIEE o 24N R 1
o A 22 AR E AL TR, REAEHE
B R BT s e ARSI S R B H , R
TCRA AR . Y I R AR 2 U 8 28 15 AR MO B ) 24
Pl AT S BT A A Bl . DRI 224 %oy 45 24



10 [P “AIEARAYT, — AR Er 7

HIESE, LA R T A S 90 0 1 B A 0 T A i 1
fift o SHLLHRA L EFR R B 21 20 AEAE A
TREZHMR TR, UXMEEENTASL, 3K
INFLWESE T LA D8R 3 4 S BB I 2738 18 50, X
WEC G L3RR, A THE—0 T

B TRXASEME, THRETA R R ARFER B
To MR FETERATAWE? A 18 b I A X
AT AEe

X IXA [ AR A BRI RE . B,
P A EAZ A A B AR . AR
A e R A WY BOZSE DARERE . e, B
55 B ARER MY SR B FLAZ AR W b i R A AR, R
WEC R, SRR A 2R R B A A BXHD
BN SCERBF R PR B E B, 5B, X 24t
s, LTS8 Eaur, EeEimitAs
B, #AWE R, 5RO 2 A o
P, O SY MY LT RN B, LIRS
MBI —E | “REFAEYF RN, X3y
REBMZE S g, XEMRE—NEER
HAR, HFRRIE X — S A A A A TR
[l fEAEGEAF, MY AEA R LA 2
S5 HUAE 22 A R 45 4 TR 285 Sl B P AN (] B 25 58 LY
MBI F R LA 1 72 B SRR LA 58 A 32 S 38K
BEESY AT M FERMET, AFEMMER AR
& A R R — AN R, RV E TR
B AR MTETRE R, BT EMF 540
A T Bower B9E IR A KAG AL AW A, &
AN TE 20 B B A ) B BB O AR R I A T A B
SRR ORI R, i 2 SR, e
Yy e B R A S R DU R, R 2R T A e R
JERARAR . X GEGUEAEE AT 3 A E Y
Do B =, WSRO AT PR A A AR 2 o A0 e A
AV FORE, A CHERIMET e G,
“PERAE” RIEERE A WAREA, At
B MR E?

[ 3 T B AR A S Hh R A T A [] g T - 2
(BEEE S o Fla, ACEESE MTD F1 MTA ), B4 P AEAE
ZRRRIE TR Ctype T -T0), AR, PERINZEE
ANTE] B TE - 25 T A DGl B8 240 R A TE Al R
WY, W 2R 2 R SRR, X AT
— AR, A SR IR B A 22 5 ) S
T, AN RE, WAZIEA 2253 2456 H BE

AR 22 35 B, IS At o At — L R la)
R, R A2 B e W B Y T LR A A
MIWE? MACEE TG LA, LA 16 JR ) 8 43 1 1)
AR ARAE L A TE . IR A a & e /B Akt
W7 B E— 25 IR, R SRV AL
B SLFAN Al A A R kST R A, B4 AT A
TAEE ., B, B, T EJGORITE B2 0 B A%
AP, X A G AR R SR L
NCIL A

2 50 e [ i [ of HH BAE TR, OB e b i
45 R B S A T AE T R RO — . 7RSSR
] A5, FRZREINF, IR = AR F o
—H, BAESHEI, — RGN 5T L
HEATAT 225y %8, n] IR T B 2. AT 224y
B}, AR PSRN A A0 i AT
DAARZE AT A 22 53 3L a5 D8R0 3L T A 7 08y
Z4RF, U — S AE PO S AR X DU S B Y 4
JWURT ALRSE AT A 2257 %8, {AAS ] BEFFHEA T 08000y
S—— B I ISR R R, AR ATEE AL
Bk, WA REE A R, BRE KGR
AT PTRER Bl —A e Wr Bl i 72 / FHOFAEAE, 1T
B, WNCREH 22 PR, Wl Bl o3 2L i SRR 7 ) A4 L 36 )
— R AR AR A T WE? AN R AT LA [ A AR A
JEL T N R A YRS 0 2R ) A S R TR T 4
il S P SN B S /L L R o R Y T e
ALY X ARRIGIGE T — R, AR — IR 225y 53—
A L A 20 B 4 235 SR 7

I 15 [ S0 4 f B R 3% R B R T
NR, da At A AR A, A
ANEBEIA T 225y 347 HSL, AT AnAE iR 4N fL
ARG R, R 5 G N4 e
e XA — ARG B IS . FRATER SN
Y0 6 ) A AR TR0, BRIV S R PP 3R U R
MEeR, AR, PRBEAY AR bR AR SRR T A R i £
FEWE? RETW, ZEEFESMER—THMBATNE
U, FFAR RN HEEDR? BN R, 840 /E
ATFEANT] TN IR BT AR A b AR A7 Tk R —
FIBLN, 15 4t M 7E B A 38 2R AR AR T, AT LA
PR — RSN 2ES, E RS, A Y IREE
BARAEET, whn] USSR ROk 1, BT
R MER S S Y AR AR AS 15 2 5 9 AR AE A
I aHTE AR AR R N AR



A “APEAR R, — AR R 11

I B = Ak B/ FAF RS, AEXA—
/B EEAR T S R 7 XA AR AT ?
NATHGE SR 3 5 BT A S ks A
LA /SR B, AfTHRAEETEA
PEASH R B SR, WO, MORBA AIE BN
— NEEPACRFE R BT BT, BRIy
2. ST A 2R R R AR T A A A
AR, (ES RAE R I8 Ak £ AR i
BT — D RA SRR, XA E R
FURZ AR AL i B p A A el ot iz, [
e, ALE XA S R R A2 T LUELEA
IECGRBIE W E S, 7 Ui M rpsT. B
SREEA LRGSR S T — A 22003, A 2
3 B8 H SRR A R, 3 R LA S LA
W, A bR = AR SRS AN DR
WEA A TR, AMEAEEY (sexual
reproduction cycle, SRC) FIMESELIX 283 T H2k.
XA SR IR L AP R R — 12
R B AR, B AR R 2ty AR
)R A B R AR B R RO R R
BT IE R S2RE—TE PN 8 A% A 20 i Ay it

N
\
!
O >

P IR A% AN LI o AN ] T (7 PR AR A g — B
S EIBL

BIFIA ORI “FL”, A T a4k
SR G Z e, S REZHMMAEY Z MR E R,
AT 2 o n I SE . RN R “E Hik”
2R

SRC X MG R, AT T AT
AR I 2 A e L AL, T Lk A R AR 22 A 11 2
MR T 2B A 58, FRATAS LI b 2
XA am] AR, Bl —¥K SRC ¢ i A HOE
X EW— R B8R, M TFRAEEEEAEYAH
SRC, Wit R EILZAEY A Refs 7, H
U, SRC A H 3y [v] — 28 0 110 200 i (] F ik PR g 2 41t
TR, BT SRC XA F7ER
LR, NIRRT 2 40 i A i 24 )
ZIEA e AL 5 B, e s e % 8 X |k
) “FEEET, BRI EA A B . TR, BT
SRC J&—Fffilpa6 me i AL, G v sl B 4 4 G
JSCHR S B 5 T LR, PRI Ry A AN A A T
Tt A B R T S E AR, Ak, AR
RAEE AL R g — AR P 2 A P RS AR, R

Fruit body g%
- 7|/

,
\ ~ - 7’
AN N . -
K R Mycelium it
s /
> 7
Z

Multicellular
organs

Multicellular
organs

2n

n

B 2 7 SRC HEZE b Bha )5 B 1 2 40 45 3 A
JraliEeds (51 Bai, 2015)

R OE R AR B, IREOE R

IR AR B o 2L FNERE I ZR AR ) 2 S S5 A A TR 1 S i 28

AR SRR, 2L SR TR W B AT Z At B TR 24 W AN FIC T4 Y
FAEFE T, A ERE N Z RS, A3



12 [P AR, — SR R

Xk 22 40 B A% A W0 1) 1 B 3L T — A B A
Ry 22 2 A= 40 A 4 A A B 0 e g T Sk 2
HET AR, BE, AT SRCIXAMES, FRAT
AT AT = K2 22 40 B B0 A A 0 (9 T 25 8 A SR ik iR A 7
AR, i EAE AT DO A CpET g —
M RE X FRAr N2 R BT e M e 58
T AR R — TR R . BT IR ATRR,
BAANE WA G 7 2 ar ), 2k
T CEatt ) 22 ). TR Ak eI iy
ML AEWAT SRC ML Z W RARMESS 2 8 H A4
—fRRE

SRC # &% fz 77 F 2013 4F & 3 £ Fukuda #{ #%
2 5 19 TRMCB 2% 7% | (Bai and Xu, 2013 ), & J5 %
FE 2013 4 0 Je 3 U 2 38 U 18] 2 JinaF sk, 3fe 5 It 1
T ALY BT R A A B 3 g T R ALK
2 Milwaukee 735 B9 #8820 82, W T K A9 SRC
WESARA D40, 5 Z I IR X S S S A
( Frontiers in Plant Science) 2= F 90— 1%
B ERF. ZEFE IRMCB EAYCE T SRC HEAE
R AT A ke, T LY TR AN 2 I
XA, IR A — Wik, W] SEBR BT B
ol IRMCB B 3CHS, W&, SRC 7EARFR SCFE K
WA AAERCT o N IRMCB 430 3 M bR RS 5] P 25
HES ik NAR BB AR — I e NI 5 Y
SO, RMELE AT SRC XA, FTRIREZ T
ML (Bai, 2015), fhg2Rs, 1E3& AL T Semt
], OECR SO —F, b L. X AN#b
F0 B AR A A TR I L o B2 B
AT IR 7 SRAE R SCRI ST 61 . sl AT T A4,
FHEB T T BB A ST b R B AR
VIR FE W5, INTARAS T B M 31 o 1k
WEFE AR SClR. e & B, 2015 4R CFE
SRR SRR, 5 AR R & F ) — L 2975 3C
TP TBIE

5 RKEFHEE—RRRE

ORIAFI AR — D, BARR T A
Je, BT — A R B XA 1 [ AR
i KRR N ARG, RSB 2 0
F, WAARAMEI ZIFR ST K | i R B
SRR — R AT, TR FE . XA R Y

R AT — TUKE, 855300 7 J i 1
— MRS A XA R AR R, OISR E
W, HARF MESMRIE T RAE LI T SRC X3
FZIAHVUESZ . 1998 AR B RUR Y, f7IRVEE
i 14 2 FE T T S A A BT A8 & 7 R4 HIL )
FE, Bk BRI AL A AN e o A L T 2
et S AL, PRI T SR A AR BT
BLSRC, A iXLEHARRIORE . (HIET R
AT IS ) A4 6 A 55 v, A 38 A WS s J i o T
FFTREA ST

it SRC XML RIS T =, T H ATATRES
PR SAEBIRE Ty, FARE XL A |
FHE . AR ERAEE R H A L
AR, X MR & BB O AT B AR A 200 MM A= iy R 4
AL SR A — AR AR AR, i EL DX S A RE A 6
B AT B L 2 i O AS SO HERLARE, BN REST
XA WU, Sk, BEE N A
HREIIRA, B2 IR ZER K B SRC XM Y45
HE—#F, SRR AHES RS HE, I
Wl BB T IS, TR O SR AR R
B FIRBLA .

7E SRC X M-S S, TR ERRZ I,
Fo A U AE b PRI AR 2 i 22 XS JGig e
WA ISEARE, AT EA R O, 2
IS MR B BRI, UrkkaE, 3
B MR UEMIWE? PR, REMI TH2A
SCEUE I A S B B . AT, WRAT A 2 M R
SRS R, R AT LR B, S T AR UE B Y,
HE—SE BARRY SR, Hansigon RAA 225y 3¢
FhMT S AT IR BB B R AR A A, A
[ FR PE 5 58 T AT MR 2 531 26 . X HAAR SRR 22 Al Y
KEFR, REREFEZEPRMERN, AT, %
56 Fr A 56 14 FUR B P R ALY SRR, T AT
X E SRS B BR AR B AR, LSRR — %, A
7] B A i 2 ) AT DA AR 22 P 4205 38, it Py
AP RE Yy A EA 755 28 Y SRR SR 7 AT SRR Y
T KBS . BAEA BRAYSEI R 49 B Al b3 3
SO A BBRRE . XA AR T AR
it T, 78 HRTA PR SEERE T AU AT T
NN REREFEA BRAY Al REPE EA TR B0 . IR A AT TR
At 2 ARHBL S P oIWE? B AR 2 i P
& PSS, WA R AT BeA AT



A YRR, — AR AR 13

DU BGX SRR, AR LA Y T 2R 5 B2
WEE A &R Ed, IBAnT LLELRIE—T
20 AFFTECE A Z AT ZRHS, ST LIAESE 20 4F 5
BN AT B R AT Tk B B i &8 &
T,

SRR RO S A, AR X
ARSI — T B Z S MRS
T i — S A A AL R AR TR, AR AT — A
BN K A R A SR AR R AR A, S AR IR
BFRTRE B, (A R AR HLA 3 RO A 8 AR IR,
SR B AT, E SR R A R SR,
LN —ASB R EE . R AT BB AE — N TR P T AT g
R E NS “—. = =" FEEZES, KR8
H—ASB R EE. SRC 2 —MFTlEE. BRI
i AT REAnTR H AT TR A ARAE, B AT R B
A2 A A iy 3R G0 S AR i — A R A, T B
Wi 5 s T 7% 0 T4 G 7 T 2K, ) MOk
AR WAURAREE, AH AR AL ] a7
AR )2 #e 2 A SO SR &R, FRATHE X B
WA ME = A R O SRS HURFER
R B E]WE?

X FIX AN, FRoAR TR BT 37 () A= A i b 1Y)
SRR, AERFEK, EaRGERIRA S TE
RO PR v (0 R AE AR AR S B AR B ( Bai
et al, 2018 ), fEEmRGME AR, HorAE S
FIREE A AR FE BRI % AE, BEAS RETE OB 1 LA 5 A
FRALER AR AR, BIEfb AR, 5 2lm e B =
AER: ATREME. D, R, WA RAH
B, AT REA EAL AR (HH B TR,
RBAS SELL TR BEIRAT ARy A SR I G m H S5
5, FREABER— A0 XN RS A B T RE
HEYE . SRCHERMEEH, HA R ERIME.
EHELT, U T CTTREMET XK, HZ
J& W fris ], BE B NI R A A AL 1 1L 7
t, REHES BT M P XA R
ORISR, — A ANRREE B O R AT E SR
TR B R — B A, fEREATAT Rk B,
XA B AR R R AR B U E? REEAL T
XA AR R, AR, AHR A OB
LAY A2 T b BRSO H AL X 4
MAEAR 240 FE, T H, XS IEA ) 2
Pz i EAES, 1AAE T IR BB R X S X F

RN Zr el AR SR N AN SR SR N NI 7

HRF % SRC XA r - e, Hs
WA AN —EZEE, R ERKRER SR, Irf
ABE SRR AR R Y. A SO RE B A AUt =
NSRRI ES), s Lk £ ok, O AT
CHORT BE R e, REACREAME, A
IR A SR a0 WA S Z MR LE, A
106 2 AT REJIE WP SEAE & J2 A T L& BEAY, f Lt
NIRRT B, B o EAA PR R TR
AL R TILTHEZ e, 18— ANH4H
oK 3ty AREAT WL R A T I AT
WAREAT WL P 3 1y e S0t AR B i3, R4
FATTSLBR IR AR 0T B G 1 i B AR Ty R A 5
TEHZ . MIRATBH BEA W&, MONRR L |k
ok AL I LE WL I, B AT DU BB AT R A
KRR R o R T S R TR AR
NI ZRPAR R i iR i 1§ 58 AP I H
RGEAElip” . BAREA TR A B — A nl REdRLE
ETER MR E SRR 2 b, EAZEE, FA]
NA S WS A R B AL T REAR L, Ik ] ROBE F2E £k
WHEEANE . (e CETHERE) BART GME - oK)
X2 JUAE: AT DGR TS, TR
ST LIAE Tk, ST fi LA LUE T
B, RTHM. BoA ANRARI = AUFih 1.
IR B N HIERITE R A A R A0 AL, 2R
AR A, AR ER RS EE
B NGRS E S g, ARREACH
INHIZE ], Gl 5 A R Y R AT WL B R 4, 2
R EN A AR R, Mz RIS A,
JEHIE NFDTTE TARR AA a2 54T

e — M S RF B2 I, M SRC H#E
SRS RRENZ A LIE R, TR A E R 5
WA LR XTI GRS B E HBR A K
TR AR UL, 28 ATEAS ] HURI PR AL AR
AR DT FoA AR R B R FR M. (HMAXAR
Z N MR L — L B — R aT A
SRS, HT R R R Ehn. AR
Mz, A N BEUI R E AT 2 AT A
B T H, A N EEEAE A R A B ) 2 ) 4y
AR MG, mpEfatame, REmEs
SeafEh A E. HICIRriE A E RS HA
CRE, — & BPEFX A O, LB O



14 AP AR, — SR R

BT A T BE. X FEAR A BEARAT A A7 BT s 19 T L
PO RAR, Az Brlas Bk A S i o,
BAHIRE. R NSRS —1rFg, HRD
N RN AAFAERX S . WSRBEAE — s [a]
B—TACMME—1HtAasE, MasfAEH—
T, WMANESARREAR, —4)iE, TR
DUAEMRIL, ol —RR RS E RO A €, AT ORI HURI TR
HoBEA, E—SE AN R R 25

Brig

GeROIAT AL AU R A Rk e 2 Be B K Z A, A
AR B A IR LR A B O T B R TR,
TEF W TR A Z S, T 2009 4-7E57 B o —42¢
AR BT —17 e BARE” (R 201
PRl AESEAET ) BIRAE . BRI TEIZ SRR ST
KA, A PR AR B A 4 — 28R A B
FEAME G IR 2 ke DA TT S AR JEE A B AR AR 5%~
FHERBEES IR, FOA R — R R HE,
IO A BT T IRBE A FATTA B A 127~ af e A [
IR

Ak, XITHUEHESN “RAT TS, FHR
FFIF B RER S B T AR, — BRI,
TEFAE 2 AXTTERIVIE S 2011 4%, JRASRH
I DR AR — 0 70 5 [ 2 RF o ) g 18 o 2 4% TN i
IATRERY PO, JOIE MR IR, ZHEAUE E—k
PRe TRBAELFEIT N2t RAamEp i
A — AR T 2, R T TR
R, WA CEYTEME SRR, RMHWREZ
IR

WA BRI R, 2018 4], WHIBER R K
THRLE, S AIETER T Yl S EAae”
TREERY N A G, A BT [ PR 2 Ao
A, AT PIEE 2N TR P fl Ay Bk
REN LAY B 1~ 2 DEAY BRI R A A AT
QA THUE, A SCRAE BN H
B ML EETE , T2 B ]k 5 A SO o R
P Bft2) (BART (Eaitd) 28). 4
1!

A 5K SRC AL I TE iR AR 2 I ACHE B i 45 2R .
HorP A SR SO R Z A 4R S, XA S B 72 It
o7 HH R ARG |

HEAh, i B I 2 TR AR R A BT
AEEAE . ARHESEEE, TR KRR Z AR5
71— i It )

Sk

(1] adidk. A, WHENMEMEYETRA[C]/
PR YRR 2% . dat EAEECE AL,
1999: 52-69.
[ 2] Bai S N. The concept of the sexual reproduction cycle and its
evolutionary significance [ J ] . Frontiers in plant science,
2015 (6): 11. doi:10.3389/fpls.2015.00011.
[ 3] Bai S N. Reconsideration of plant morphological traits: From
a structure-based perspective to a function-based evolutionary
perspective [ J] . Frontiers in plant science, 2017 (8): 345.
doi:10.3389/fpls.2017.00345.
[ 4] Bai S N. Plant morphogenesis 123: A renaissance in modern
botany? [ J ]Sci. China Life Sci, 2019, 62 (4 ). 453-466.
[ 5] Bai SN, Ge H, Qian H. Structure for energy cycle: A unique
status of second law of thermodynamics for living systems
[J] . Sci. China Life Sci, 2018, 61 (10): 1266-1273. doi:
10.1007/s11427-018-9362-y.
[ 6] Bai SN, XuZ H. Bird-nest puzzle: Can the study of unisexual
flowers such as cucumber solve the problem of plant sex
determination? [ J ] . Protoplasma, 2012, 249 (Suppl 2):
S119-S123.
[7] Bai S N, Xu Z H. Unisexual cucumber flowers, sex and sex
differentiation [ J ] . International Review of Cell and Molecular
Biology, 2013 (304 ): 1-55. doi:10.1016/B978-0-12~
407696-9.00001-4.
[8] SunJJ, Li F, Li X, et al. Why is ethylene involved in selective
promotion of female flower development in cucumber? [T]
Plant signaling & behavior, 2010, 5 (8): 1052-1056.
[ 9] Sung Z R, Belachew A, Bai S, et al. EMF, an Arabidopsis gene
required for vegetative shoot development [J] . Science,
1992 (258): 1645-1647.
[10] Zhu Z, Zhang Y, Long M. Extensive structural renovation
of retrogenes in the evolution of the Populus genome [T7.
Plant Physiol, 2019, 151 (4): 1943-1951.

L] A peiAhar [0 ] Atk 2020 (372): 52-
59.



