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Abstract: Reproduction defines the fitness of organisms. Surviving and successful adaptation by angiosperms to our
changing world depends on their sexual reproduction. Three sexual phenotypes are found in angiosperms at population
level, i.e. female flower, male flower and hermaphrodite. The composition and frequency of these three sexual pheno-
types in population define the population sexual system. Variation and evolutionary flexibility of key traits associated with
sexual systems are also often regarded as major drivers of the divergence of plant lineages and the maintenance of biodi-

versity, which shape mating chances and mating patterns of male and female gametes in plant populations. Intraspecific
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sexual system diversity is common in angiosperms, and can be found among flowers or populations. Sexual systems in

angiosperms can be divided into two classes, i.e. gender monomorphism and gender polymorphism at population

level. Gender monomorphism is an ancient trait, however gender polymorphism has evolved independently in more than

100 angiosperm families. It is believed that sexual systems and sex allocation are highly sensitive to environmental

changes and the ways that sexual expression responds to changes in abiotic and biotic environments is a major current

theme in evolutionary biology and ecology. Here, we discuss within-population polymorphisms in sexual systems and

review the frequencies of different sexual systems in angiosperms from the perspective of how sexual expression and sex

allocation respond to genetic constrains, abiotic environments and mating environments, aiming to encourage more

studies in this area.

Key words: angiosperms, sexual reproduction, abiotic environment, mating environment, genetic factors

ZHE SR G R e AR B, HAH MR Y
ZAVEARHE T W (8 S A6 RO B, A Ve BT AR OC
R AW ERE MR 2SS (4
YRR YA ET ) BAH EAE ] SR S Y K &R
A AR B T E AR A (I AT 4y 2003
Barrett, 2013; Pauw, 2013) . [F]i, 75 1 25 MMk
Xof PR AR AR A UK, W) o e A 25 1 PR Y A8 A TR
TRKRARBE I B T HA 1 S5 0 B 455 A8 Ak 174 0 )3
HE (Hedhly et al., 2009; Eckert et al., 2010;
Shimizu et al., 2011) , 7 4z BRER I P H R 21728 1k
M ST A SR 2 28 X AR —
SR A A AR P i R R

B HEYITE R B (sexual systems ) £ 75 48 9 14
A3 LA 28 L ) AR DG RRAE , 40 A6 5 0 25 L ME AR
(WSS RS ) RO 2H AN 0 A | W 1T - | M T5C 5 A A
e R SRl 2 R A e 7 =X, = 1k B Y
S P IR ( Barrett, 20025 Pannell, 2017) , 7€
WS I % N7 1V ik N O 1R W4 £ G A AT S I
[ 205, S5 7E R K 7 B2 3 AR W P R 458
( Yakimowski & Barrett, 2014) , TE4E7KFE L, &R
GEAAALFE MRS | MR 1Y 2 25 5 B = Fh M 3R
il ('sexual phenotype) , ENHETE (female flower) HEAE
( male flower) F1 P 4 ( hermaphrodite ) , T H.iA £
T M M A PRSI 1) 2 S ( DO 5 S ) (i
FEZR | 2007) AHXTALE 25 5 ( RME ISR 507,
WAE A AR R AREAE) (IR R A,
2004; JAMEFIE LT, 2009) %, FEFhEKF |
TR B9 A6 A = A e AL B e AE | 48 A
AE 33X = 1 e AL TE TR b 0 0 A RO S LT

YR E R 45 ( Yakimowski & Barrett, 2014) . #%
TP R PE R 58 3 I Hh A i 1Y 2 AR, A ) SR
AT 2R (lineage ) AN [A) R 52 21 By 6 5 1k 1 A
], B0 Y 22 A 1Y I 45 ) 2% F AL ( Goldberg et
al., 2017; Pannell, 2017) , MK 0P &R Gt
GEA BT 48 75 2k 43 T PR 2GR A BILEE B e R R
(Goldberg et al., 2017) , KL, AW 70 EF X B AE
K- R GEJRTT

1 BT mERREXE R oA

FAE 1753 48 ARG o AW AL TR 1 2 B
18 28 SRR 90 4 g AEL ) 43 2 00 G B MEIR TR AR U
FETBFFNERE B FAE Y 53 23 D2 (class) ( Bre-
mer, 2007) . AR5 HE W A% B LM AR B R A AL
B Rt i K7 I 1= R 7/ R i ) O O s A
S (gender monomorphism ) A4 22 25 ( gender
polymorphism) , RSB 2, 32 BEA ME i [R]
A6/ W 48 ( hermaphroditism ) | M HE ( 5+ 4£) [A] ¥k
( monoecy) |4 [F] Bk (andromonoecy ) FlMfE 4= [F] #£
( gymomonoecy ) PUFPSHY . P 2B EAK L N
WO A ME ME R OBR ((dicecy ) . ME & Rtk
( gynodioecy ) Fl HE 4= 5 ¥ ( androdioecy ) (5K K 5 ,
2004 ; T 9HRTT - BORSE MRS, 2014)

W7 W) AE 1Y T2 2 T RE 2 PR IE 52 A B,
HAYER G R I T LU H ) 2 B % (Goldberg et
al., 2017; Pannell, 2017) , TEZ &R 100 24
Bl r ST AR IE B (Karron et al., 2012) , ANIEHY
PERGAERE ALY i R BCR AR (R 1), A
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1 AT LA th, DARH S bR A 2 ) 46 B ok & DL
(Pannell, 2017) , 58 FAEY Y AT 72% ~T4% 4
PR 2225 v LLOME B S R B o o DL RV W A Y
6% ABTERE F MW BL b (19 43 AT 3k 3 43% 5 — P4k
SRR (trioecy ) AN 58 4= 14 ME HE 57 A% ( subdioecy ) X
TED BRI A SRR WA B, AN 58 40 M I
SR BN N AR E WM R S8 (Vaughton &
Ramsey, 2012) , e 75 W 28 B ] BE 32 IR 55 5 1
SR 1] 45 () BR 1, 4 4% J& A8 4 Populus deltoides
var. wislizenii — 4% F 52 A ERE S 4K . [HJ2 , Row-
land et al. (2002 ) 3% %3278 B i b bR AL 2%, WL %6 3
TS A I e A 2% 7 I A RN A6 K 7 A2 S R IE L ME A
FEIZZZE R SR F0RE v 00258 3] L0 HERR  TE ik
R B G, PR, Al AT IA S 32 72 i 1 R 4 52
R R AN 58 4 1 E A Sk UL T s ) 9 25 R 3 T
HR AR AR B AR PR A2 Ak

PRGN Z BRI N AT R 0K H5EH, 1
RGP S AL TV ARV 2 8k T A R s
WL, 3% §EAE B ( Siparunaceae ) ( Renner & Won,
2001) Wi F 5 J& ( Silene) ( Casimiro-Soriguer et al.
2015) . 77 JA J& ( Momordica) ( Schaefer & Renner,
2010) , THIYIA 1.4% 10 )8 [5) IF 317 M 1 ] bk
FIMERFE S5 BR B9 90 B ( Renner, 2014) , TERGEHIZ
AER] HPAEFREEKSE B A0 Yakimowski & Barrett
(2014) W T 25 M ZE Uk ( Sagittaria latifolia) 116 4>
JUSEFPRE (0 1R LU, i IR 1) M 3 B i 45 2 3
Ak, AT B A0 VR 2 0 () ke | A SR R
AN 4 ME e S AR L ME 4 S bR B A SRR T RR R R
g, WA 26 RSN AR Lo 05 0 R 7 A= 10 48 S B
EREWIEL, —FAEMEY ILEE (Mercurialis annua)
TE AR 3 A DX 3ol 52 300 O A ] e | O A S ke R
MRSk =M RS, o 2000, INFEHE R G W
AL R PR T e R 2H 1Y I A 2% 52 (Pannell et
al., 2004; Obbard et al., 2006), T Pannell et
al. (2008 ) XF 1L i BRI ift 1 114 98] £ %, ok R 4
1) 2 4 F] A A= TE AR T 0 G RS PEAKF |

2 BTN R Gk W R R A

PEESTERE AP A SE IR ( Charlesworth,

2002; Zhang et al., 2006) , ifii 4 22 25 K45 76 4 Fh
JI i e BAS i ABAEVE Z2FHE vh A0 22 0o Sy gk 4k
Az G S A M 4 S AR AR A T AR 29 109% 1)
FPANZy—2 1R e I AR A AR 10 35 4% BE it
R e A M R GE A 0 SE B (Grant et al.,
1994 ; Lebel-Hardenack & Grant, 1997) ., T Hifk
AR AL, Fe 252 ) R 362 Charlesworth &
Charlesworth ( 1978 ) & H3 {1 IA Sk B AR B 7=
AR SRR Y A WA R, MEEARF
(female-sterility ) HEPEAN T (male-sterility ) 278 L f&
BHL (AN E AL A 1 R AE AR ™ A (Charlesworth,
2002) , NI B T AR Sl E R

PRI 1 384 D sE HLI AR W 28 AT L
B G A R AN A A AT DR 3 BN T B Y
£ M 5 ( Charlesworth, 2013 ; Billiard et al., 2015;
Heikrujam et al., 2015) . 401 A% 1LEE B 514 B
— AN TR, b e el PR A A DR A
(Pannell, 1997a; Russell & Pannell, 2015) , fi 3¢
(Spinacia oleracea ) W1 IR H M B2 B 1) Z M7
M LA § (Onodera et al., 2011)

AN TP 3] e 5 R ) 5 9 3 RN A2 L W MR Al
BT AE ) B 1 R E R GA R T BOPE g R Y
## b ( Charlesworth, 2013;
2015) . # - AH ) 1k B 6 16 [A) Y (homomorphic

sex chromosomes ) F15F % ( heteromorphic sex chromo-

somes)W‘jﬁF ,Eﬁ%%/fiﬂ%?&ilz%$ [\ 9 P G
R, H LU S g AR DO, 5 A () i
REATES EAWRESR ., CTE4 1R 19 1Y)
o e WL 3] S AP e € A T ) BY e (AR HE 13
Bl 20 4~ 9 Fh b 8k 5 F A5 id % % F ( Renner,
2014) . #FHYPERERA XY M ZW 3 RP AR
G8,XY RGP MEME N 286 1, 0 ZW R S8 b e
HEG T XY RGEEONE W (PR R TR
Ming et al., 2011), HA#7,#FHEY H{FH 0.01%
Bl (SR 20 AL ) LI B M e Ak g 1k
B 531 A 26 B HH 2R B8 K B Ml AR 35 B A FR
(Ming et al., 2011; Heikrujam et al., 2015) ,
PAER MR 4% B W IR B (Skinner et al., 2004;
Mathews & Kramer, 2012) £ 2§ Fl £ ¥} ( Song et
al., 2013; Zhang & Yang, 2014; Shi et al., 2015)

Heikrujam et al.,
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Table 1  Sexual systems and their frequencies in angiosperms
RS FRE 0 PR B A A e 27 3k
Sexual systems Sexual phenotype composition Frequencies References
A [+ 4 WAL YRR 712% ~74% Dellaporta & Calderonurrea, 1993; # X
Hermaphroitism Hermaphrodite Species 72% —T4% AFNER K AT ,2000; Casimiro-Soriguer et
al., 2015

HfE e [ e WEZE AL AR AE T 7] — B ik YRl 5% ~7% Renner & Ricklefs, 1995; Diggle et
Monoecy Female and male flowers present in same plant Species 5% —7% al., 2011
T S B WEZE HEAETEAE T A [R) AR R WP 5% ~6%, J& 7%, Renner & Ricklefs, 1995; Renner, 2014
Dioecy Female and male flowers present in different #t 43%

plants, separately Species 5% —6% , Genus

7% , Family 43%

HfE 4 S WEZE WO HEAE AR AE T A [ AR R 275 4@ Dufay et al., 2014
Gynodioecy Female flower and hermaphrodite present in 275 genus

different plants, separately
T4 5 R HEAE PR AEAFAE T A R A Ak D Charlesworth, 1984; ¥ XL 4> 1 51 A 4f,
Androdioecy Male flower and hermaphrodite present in different ~ Few species 2000; Pannell, 2002; Renner, 2014

plants, separately
T4 R Bk MEREFTPIVEAE TR bR Yirt 1.7%, 15 DR 5K 53, 2004; Vallejo-Marin &
Andromonoecy Male flowerand hermaphrodite co-exist in Species 1.7%, 15 family =~ Rausher, 2007

same plant
e 4 [R] e WEAE AN EAE R R Yifh 2.8%~7.0%, TR - ARAIRLAL , 2014
Gymomonoecy Female flower and hermaphrodite co-occur in 570 M&, 23 M EE

same plant Species 2.8%-7.0%,

570 genus, 23 family

=HEAE S bR/ N 58 MEAE HEAEAT PP AEAEAE T A [ Al bk 5 e H B A ISR AL, 2000
A i A7 WP AL A AR A T Sl R 58 4 1 M 2 S R Very few species
Trioecy/Subdioecy Female flower, male flower and hermaphrodite

present in different plants; it’ s subdioecy when

individuals with hermaphrodite are fewer

IR OCHEIL R E A0 2 B AL, MERS IS R H
18 D B P s B DR R 8] 925 P 1 A — SE R ) h i 4 s
(Chuck, 2010) , —SEHEYIPLR FE A% B X8 5L A
R AR ) T E AR AR R R
RN BEFR L LM B TR SR TR TR T L S
BT, X LAY R XA B SRR R R Ty
[ 72 AN ) A AR ) v 2 AN [R) 1 22 A ) 1 B 8 7
AR 28 B P 2 38 RN 3 TE 1 AT 4 ( Golenberg &
West, 2013 ; Pannel, 2017)

3 OMTHEUMERZ N T RN

RO IEPEAE AR P e A e, B R O i
VA IR G S 7/ o | i R = W S - (S|
( Thibert-Plante & Hendry, 2011) ., A W5 & 2 H
P 0 1 ) e AR A I o U AT g 2 R PR IR,
JUAEHRE 1 0 1 3 38 N 3 T B A AR B Y a5t A% R

it AELAS AR AT 7T A4 Hhs A B8 A 1) 1 3 3K B2 AR
M A8 55 PR A Tk DASE IR A B Y R
ft.( Renner, 2014; Pannell, 2017) ., P50 AT
YA (plasticity ) 2 551 (lability ) 38 A5 9 75 A [R] 24
R B A T S R A b ME R B ME A R AR K A
A (Renner, 2014) , PR3k 0y a] 93 7E B A 72 A
FE3E 1Y P Y 6 1R 1Y A 9 P BT BE R ( Pannell,
2017) . PEFRIEAY A PR AT A M R G A AL,
TS W 0l A 5 ol A i 43 3 A R e R
FEIR I NI P E A IR ARG, AT S B
Bk & G MR T B ( Yakimowski & Barrett,
2014) , BRI 7 | AR W) 1 2R 5K R 43 C A I ]
iz (a] b i) o] 38 0 L AR E A7 7 ( Crossman &
Charlesworth, 2014) , ¥ 55 S 25 M B L6 A2
ARG T AR ) S AR A ) B RS M R S
(B X4 FER A& %, 2000; Golenberg & West,
2013) . MERIBRY AT VLT VF 2 A0 ) KR h AT
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1E ( Korpelainen, 1998) , 3E A= Wy ¥ 55 1 38 il #4355 (19
AR AT RE T EUE M TE R G m 2 AL

3.1 MHRGEREMMES X IE AW IRE RIS M
T

VR AP ST v B R O 2 b 1k &R e 1 3
FE RS [FME 2R G0 0 )/ FORE AR A2 SR 1 2R B4
fIE 22 5, AHINEE R Mg ), 25 Gk ZE 0l £ A AR R A
O e S A B [] Ak A e R G XA A L
FERRAEAE 73 A 10 RS 1Y 10 b PR 05 7T M A [m] A 112
TESr AT TEK AR B 300 2% PN BRI 25 1 U 3h B K i A=
55 ( Dorken & Barrett, 2003) . 3% 4E B 5 B
O e ] ke R B e S ke 19 22 YK G A RN IR | Siparuna
JRAEF P L XA 65 AW, HCfE A [7) Ak 0 b 1)
3 A 8 Jry BR A S 3 735 b, 11 5 (] v i 5 A0 T 4K
DX, e T S R A o D) 3 A T2 25 30T LUK . Renner &
Won(2001) ffF 5 {7 , i B R K AE A Rl M &R 42
oA E ZAE . 4 L BHEY) Geranium
maculatum , W 4= [F) AR Fb FE 558 PR AL P E o0 A T 3
TR HLIX ( Van Etten & Chang, 2009) ,

A A= 1y 0 555 00 A ) 1 3 3 RN TE 1) 5 i) ] B
VR THERT B RS E R F IR R 2 5, IR
HMF TR B AN KB HEEZMWESR, T
DATEGE IR AN & I A ) 10 7 s BB M 28 B HERS B
FEA (SRR B f 2284, 2001) , 76 %R A 45
T M) — M2 /D M 4% B AP (BT IR 0 D
FHIE , resource allocation theory ) , Al it A | 1) 24 5%
KR #E T R 2 38 0y 2 1k A 4E KR (Spigler &
Ashman, 2012) , 4H &R 89 Wurmbea J&FH ) 16 8
A i A BR 855 1 52 A% B A 34, Pk R B AR R
A1 ( Barrett & Case, 2006) , TSRS AHEY)
PEZE IR 73 S A8 FL AW AR 4 28 1 A H At 3 X # WL 5%
F s JK ( Ecballium elaterium ) 15 5 A V. &2 31
P R ) M PR I 2% 57 ( Costich, 1995) , Buxus
balearica £ ) 5] BLHE 5 S s H0 K i 60 855 0055 ol A
122 5 ( Lazaro & Mendez, 2007) , bfi T 542 1945
JIVRE Py %) e 1 B $ A0, Delph & Wolf (2005)
ZRIR T AR AR W) PR BT % 1 X R SR IR A S, e R
PRI PE R K AT 38 M 5 T e bk, 7EF 2 W) Fh b SR B
MAFaE B HERR (inconstant male) o TER U )55
ZeAE T X BEAE AR AT LLEE S, 40 Wurmbea dioica B 8%

FIREIEZ T 1 4 22 58 I KR, 30% i Bl b 10 B
PR A MEAEIT 22 R 52, W Y T PR A AR AR 0 4
fiE ( Dorken & Barrett, 2003) ;& B 454~ N T A1
ARSI T1% 0 HE AR R S P A
¥k ( Ramsey & Vaughton, 2001) , 1fif JC1& 7£ B 4h ik
VN4 S U 27 SO NTAZN € S U A

IRBEF5 T 0 PR e 3k ] SV 2 A6 A 5 R A X
P HRE SRR . Charnov & Bull(1977) ¥ JE 4 i
FFUESE, 0 SR A A ) B8 55 2% R 1 A2 A 0 A T A
P 05— A S I A AR ) 7 0 T R R
(Bull, 1981) . BERIBLLE /R, 02 (A 1 25 S AR 4
WHETC 1~ R TS 5 RH X 9 CRE ) AR B A R R R
s R e S N R G T S Py
e JoT B 1Y AR B AR T 2 AR, DA A AR A B
P 1 25 L JE 0 R Pk L 5 O — B R A v o 1Y
ABE AR 2 R IR ER, DUAR & )5 A0 A TR A
A 35 T HE >R (Guillon et al., 2006) . 4488 HUE
BR TR 797 HOHE B ), A 00 A A R A 55 v 3
TRt M D) BE BB IS AR Ry A I AR 55 Y
MRS TR, TR AW b AE Y BRE O 1
ERF M B BEE 1 (Willson, 1993; Ghazoul ,
2005 ) , WEPETE A KA S5 O L 5 80Rh 1 5 R 5
(KRB FIZEH1E ,2001) | B0 K A= 55 rp i 2k 1 1
BATEY: MY 8 R W (Freeman & Vitale,
1985; Guillon et al., 2006) . K3 5FpF4 i 51k
AR ) A8 AR T, U WA B R G0 A5 A ) R B
X 2R 8 38 M A T [ A A T 0 S
3.2 MR G R IE M S BLXT 3 AL IR B & B
T

S TC I 855 A A A 45 AR o AT A2 T e 4 1 A
M AERHIE , T H S B AR AL B R G R, 2
BC PR TR 8 T o P O T | A T R 8 A 52 T
MIALZs (A2 T 0 58 04 2R 48 19 52 ) B 31 3 3 A
# e 1E ( Ehlers & Bataillon, 2007)

OHE T T A 36 R A T A MR R B e T
FEZKF- 14 A6 A5 0 VR B 00 A X6 0 5, — R AE 8
JEE EE (pollen to ovule ratio, P/O ratio) >R ffij 15 .
TEREYIVE 2 58 10 AL 5 e v, 268 BR ] ( pollen
limitation ) H. 45 # % 49 9K 35 /F H ( Ashman et al.,
2004 ; Ehlers & Bataillon, 2007 ; Hesse & Pannell,
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2011) , A&A9 Rl 5 85 F) Hsf [1] AR 2 1) 28 A 5% 1l 35 AEL
Yy 3 3k Ak 43 BE ( Brunet & Charlesworth
1995) , HAE I R BLAE ALK A AE S RO |
Schaefer & Renner (2010 ) ¥ & 7T # JR J&
( Momordica) 47 A-HE NP ) R G AR, IF-F 45
PP E RGO B RGN R 7
YR DA B S ke 1) M Al [) ok 1 0k ST A X 2 5
FAEYE R AEAEGE AT T R AR S 7R B A T
SRR SR R B REARAR , MERR T R AT 1 A8 By i
ARAR, A6y BR AR AR | 201 328 W b DA e
S R I e ) A Y A, L E AR DY PR F P R T
IR R4 S bR A MR R T, e AR 04 LU 48 AN P 1 A
AT e B ) BE ) B0 S B A K AR PR A2 Ak
5 E AR 2 08 K0 R AR 1 L 197 S e R 2 R 170 3
JINT A /i ( Pannell, 1997b) 5 5 H: 9 M 48 AR Fh A
TE VA e 00 BR 58 v | JHOGH i M T R 1) 4% AR 1
Jin( Dorken & Pannell, 2009) . Z${RL25 fk 78 M 4= 5+
PRI Fh b e W28 3] | 9 P 46 A4 X e M ) BB 1
PN B M R AT A, b A v R B L 451
B PR A K S I P DD RE R AR R
P A B A 1Y B 25 25 57 ( Mecauley & Brock,
1998 ; Ehlers & Thompson, 2004 ), fili A % Bl 9
Pahaycereus pringlei K 5 s B AL Hy , TE 5% 70 51 A M
S RRANAE A 58 42 MEME S R R RE ( RIVMERR HfERE |
PIPEAEIEAE ) A6 A BRI 2 B2 AT A M B L vE R e
54k ( Fleming et al., 1994; Ehlers & Bataillon,
2007) , BBUBEADESS  MERR  MERK | P AE LA T
— AT IR, R TEAE R BRI A T A
IR EAFTE , TERR ZUAE A BRI 1 25 1, PP AEAS
AT fE 42 fiE Y B O e 1 B A B Y 3l B
( Maurice & Fleming, 1995; Wang et al., 2015) , Ul
Humeau et al. (1999, 2010) H.4 7 8 Je EE &5
Dombeya J&A R/ FROPE R G, TCIE J2: Al ] 38 J2& 58
37l DA F R S DA TR ) M S R 3 AN 58 4
WERE S AR A2 A . XA R 2R 8 o A XY 1) £
7, AR 0 M S bk BT = TR T RN Y
FRAR, AN 5 4 Ml e S o U0 A 10 3 v T A 1)
ANFRRE TR AR DR Ak /N R B A R e R R AE
3 BRI 30T BT SO0 ETE PR B A R
HELH) 118 T 1 52 TBE AL 2 AN A AL B e T R A K

TR AE A IR R AR R A5 Ry S A R AR
e B YR WA AR (B R4 AR A B, 2000
Devaux et al., 2014) . 7 [f 5 4 & 10 £ 1y 2
[F) | X — SN 5, A ) b 35 A 0y 25 S A 1) A2 Ak
AT LAS# R ] 1) A6 498 PR 1 98 J32 119 22 5 ( Gomez et
al., 2010; Lazaro et al., 2015) , 3 11 5 Me) F 7 1)
PEZRIK QN+ MW 9 A8 By IR 2K L 02 HAZ G R 56
B RAFE R, S e IRk L B & T A
ZEAEY) (Cruden, 2000) . {HJ2 , AR 52 HE & 4¢ A A
Yy, HAEZG IRBR L v BEA AR R 25 5 | X M AR AR AT
5150 AL BE B AR B B A AH X R ( Cruden,
2000) , Corokia cotoneaster [ 38 A3 A1, M S
&k, Webb (1994 ) X5 14 2 i Wy Ff P4~ H 48 Ff A
BRI A 3 s, R A AR A IR Bk L AR R 22 =
(19762 : 1,13 634 : 1), iXFh 2 5 FEALK
REA AL B, A T AR AL Ny, Je B
WAL A R B R I 2R Ry . AR R (Ficus) %
P 38 (A ), MM 4 — R 1) 12 M A /N 0 Oy oA
kAL KRR /N BOAL K AT S AN TR) A 3 Sl ek sl
A Tl by /N TE R 2 T3l sk
TER It A T HAE B B vh | A2 R R, X
RS MAE B R JF R TSR Z |
W RHFEAR T 16 FAEMTEAL B L B b ik, B
ARG L IIRE Bl A5 Ry R R /)N B AT I 26
1128, 16 AN SRR BT /DN i) A SR A% 33 | A8 B 4
KRR A BOREAR, X5 £ 3 B8
IINBEAR Ry RN 22 S R R W B Y AE 25 IR Bk L
(anther-to-ovule ratio , 7£ 44 J& 9 Fp o 9 )32 1,
55 HAW ST v (5 FH i A8 Ry IR K L AR R ) & AR T
BERIE, T3 15k LA F TR W b HEAE 25 e
BRILKRZ /T 0.16, 10 0 1% k3 852 200 45 s ) b
FIAE 25 IR BR HE K 2 K F0.23 , LR N 48 265 IR Bk L
TRE2E (Kjellberg et al., 2001 ; Cook et al., 2004) ,
HHT, 7E 48 8 ¥ Fh 19 B 98 Bl R b, A0 & 30 3 2R
( Ficus tikoua ) W) A€ 25 JR 2R LL R B0 10 B R 1Y 48 17
(Deng et al., 2016) ,

SRR W A% By A LA, A W A5 M 8 AN 1 o
P PETE R, XHPER G M 5480 0 LR
BB RN, P R G R IA W Al SR 5 A Y
LR AR 2%, Q0 A= ) 4% 0y T2 AN 56 4 ik Bfe 5 Ak ) o
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H R LB (79% ) o T e e S Bk Fh R B (61%)
( Ehlers & Bataillon, 2007) ,

AEFE AL 23 Bl S B0 14 2 3K F i n) 98 v ]
RE T A SR AR %38 45 )5 AL (Uller, 2008) , A& H:
N AT N < B 7 N SR P A N oS PN I
55 HOR R R 1) A2 TBC PR BE A G, L 1 7
TEA R AR B 45 R A8 A0 I 2 80 HH R [ A 2 43 e vl
SR, 35 M R S AR R R R R A0 22 IC B B A
K, 5 A PIEAE A A PR AR EAR LE , an 2R IR R A
SRS S R g NI (7 S N g O N I =1
[P 43 e 7T $8PE ( Vilas & Pannell, 2014)
3IMRGEREMESETEMHNBEEMREL
B R

PE R Gt 3 3K 1 4 T Y ) 58 PR O O A BR
R, T2 A o A T) P R 0 1) A 2 5 10 A 6 3 A
AR 58 B 5 1) P ( Barrett, 2013; Castric et al.,
2014) o XUk BAR Y P 2 2K F0 40 IC 1% W 98 4 ] g
BA — s nyst e IR, e (0 1A 1 £ 78 AR AR
R E IR BRAR PR AR ] S8 | i B A g
LA 1% HfE e e o L 0 S s T A ) Sl TR E AR
g8 MR B ILT-BEA (BUUA TR /N AT 28 1 (Ain-
sworth, 2000) ., PEZRIK I A] 8L 32 3| R 58 & A= b
AL RYBRH . Renneret et al. (2007 ) XF Wi & ( Acer) £
JEFIRAY 124 YRR TE R G R G2 R A R
FrUCie & 3, BA Ve3R8 nl B W) Pl fe R 48 kR
By A — 2, Ul BIZ U PR A i T M LA
WAL HEAL . Diggle & Miller (2013) X 5 W J& ( Lep-
tostemonum ) FWIF5E @7, P 32 38 A S ML AE X W @
ﬁﬂﬁ%@’ﬁ(, Ees Lasiocarpa 2 R i5t 1% ) Ak 5
iz YRR TR IR B AT B, PR A AT
PRI 2 I DR BRI 1 | X B AT AR E HERR )
Fofr () 3 25 Sk 7, AN E HE R P AR B B A SR A O
[F] FiY & PR 7Y A] A AR K 2% 5 ( Ehlers & Bataillon,
2007) , N Delph & Lloyd (1991) &4 T ¥ &5 1l K By
16 ( Hebe subalpina ) A~ [G)HERR7E B A= 2544 F 7= A4 Fip
TP IR (DUAEF 1), I A [R] B9 26 78 b
LI O R 1) 3 R, 45 SR W 7R S ) o B TR B 2%
PR P2 A Fh 7 1 L A AR K 22 5, 4% v B 7 Ak B
FAE TR TR LS S RETE F AR AR AR
Foft - 81 24 AR 30 ke B 8 3 9 TE A DG G &R 100 B Ak

[ 0 e S M R R S P A R IR R
4 HRREKEKREHB

PERGERA Tk SEE A S s VEIR 79 T A
R AR ) 22 S, AR AR KT L AR e
e E ME R A TR AR, AT o kRS
FIPEZ 25, PSS BT R iy 2 Mok,
PIVEAE R R UL, R ok 70% (9 4% AR 0 0 R R
PERETE R GE, VEZ A AE Y A b B o 09 HE 49 A
R EAE 100 2B} polsr #E Al ™ A= R T
R X AR BA — s E N RE T .

PERGE 1 a8 A o BE 52 1) 54 R A 52
M, A ) ke S PR Bk S B A7 5 DR 2 22 A4 7 A
10 3 B AN S B [ 2 P ) i DR ) 5 % 0
AT e (AR A B €0 A 2 Tk OC i b S
W EAEVFZ A Bl 7R o 302 S B i A ) 26 3k
32 BRIP4, 2 30 1 R A YR 43 TE 1Y
PR R A R T R A A R R 8 R R A
H HAE R

VFZAEY AR R I 2 Rk R g ny 3L 47, M
G0 0 A FIARL A X MEHE D RE A £ A 2 AR AR )
BT A B R BT B LR AE . e AN R 3RS
HLPFEAESE X MEPE DD RE AU A, X 5 ME SR B M
MERKE PR RERESA L, WS R T
REN R TR T BURE A 5, SCHC IR e 1 Mt
¥~ HERC 5 e AR R P AR B A L2 HHE R ek
IE A 73 BE AR 52 R AE T AR R A B FE A AE B R
JetE R G I R 2 3k 22 S A FE UK B g, i A%
B IR AR ATy S A 5 e AR B FR A K
dEI S A VE R G R FaB Mk e,

WY EFTRIEC A 100 ZEMF
s (M 2R 58 0 22 35 1k B R AR B B A R i
e, FEMEZ B RIS BB SE R BT, L
IR AT SRR (1) PR e g A BILRD , 4 )
SRR E RIEM LR SR ; (2) SCHCFREL,
R AL M 3 R AR AL AT D AR A X R G AL
FIRTEAPE B R2 0 5 (3) P A1 LI 55 4 ] 52 36 AT &5
B IRV R G0 38 FE 53 TR P 558 42 Ak 1 o
(4) AREWFERBEREE &, RIS b 2/
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