ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/335715013
Diversity and evolution of mirror-image flowers in Gesneriaceae

Article - September 2019

CITATIONS READS
0 17
1 author:

i Tao Lu
Hainan University

1 PUBLICATION 0 CITATIONS

SEE PROFILE

All content following this page was uploaded by Tao Lu on 10 September 2019.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/335715013_Diversity_and_evolution_of_mirror-image_flowers_in_Gesneriaceae?enrichId=rgreq-36e7ff209b132f64898e1de5d1930016-XXX&enrichSource=Y292ZXJQYWdlOzMzNTcxNTAxMztBUzo4MDE0OTgxOTE2NTA4MTdAMTU2ODEwMzQ2ODc0Mw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/335715013_Diversity_and_evolution_of_mirror-image_flowers_in_Gesneriaceae?enrichId=rgreq-36e7ff209b132f64898e1de5d1930016-XXX&enrichSource=Y292ZXJQYWdlOzMzNTcxNTAxMztBUzo4MDE0OTgxOTE2NTA4MTdAMTU2ODEwMzQ2ODc0Mw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-36e7ff209b132f64898e1de5d1930016-XXX&enrichSource=Y292ZXJQYWdlOzMzNTcxNTAxMztBUzo4MDE0OTgxOTE2NTA4MTdAMTU2ODEwMzQ2ODc0Mw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tao_Lu43?enrichId=rgreq-36e7ff209b132f64898e1de5d1930016-XXX&enrichSource=Y292ZXJQYWdlOzMzNTcxNTAxMztBUzo4MDE0OTgxOTE2NTA4MTdAMTU2ODEwMzQ2ODc0Mw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tao_Lu43?enrichId=rgreq-36e7ff209b132f64898e1de5d1930016-XXX&enrichSource=Y292ZXJQYWdlOzMzNTcxNTAxMztBUzo4MDE0OTgxOTE2NTA4MTdAMTU2ODEwMzQ2ODc0Mw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Hainan_University?enrichId=rgreq-36e7ff209b132f64898e1de5d1930016-XXX&enrichSource=Y292ZXJQYWdlOzMzNTcxNTAxMztBUzo4MDE0OTgxOTE2NTA4MTdAMTU2ODEwMzQ2ODc0Mw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tao_Lu43?enrichId=rgreq-36e7ff209b132f64898e1de5d1930016-XXX&enrichSource=Y292ZXJQYWdlOzMzNTcxNTAxMztBUzo4MDE0OTgxOTE2NTA4MTdAMTU2ODEwMzQ2ODc0Mw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tao_Lu43?enrichId=rgreq-36e7ff209b132f64898e1de5d1930016-XXX&enrichSource=Y292ZXJQYWdlOzMzNTcxNTAxMztBUzo4MDE0OTgxOTE2NTA4MTdAMTU2ODEwMzQ2ODc0Mw%3D%3D&el=1_x_10&_esc=publicationCoverPdf

}’bﬁ% Guihaia Aug. 2019, 39(8): 1007-1015 http://www.guihaia—journal.com

DOI:; 10.11931/ guihaia.gxzw201812019

BIc#&=: Hi, WAE, EHM. wE SRR ER SRR AL [J]. PR, 2019, 39(8) : 1007-1015.
LU T, LING SJ, REN MX. Diversity and evolution of mirror-image flowers in Gesneriaceae [ J]. Guihaia, 2019, 39(8) . 1007-1015.

SEEMERENSHERENL
Pk, RDE, EUR

( BFRFE RSBS00, WmigkisEY Z MR .G, 8H 570228 )

W E. 2O E SR Gesneriaceae) TEFK FE R A W& W YF £ B B 54508 R LR b
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Abstract; Gesneriaceae is a pantropical family with diverse floral traits and forms a diversification and endemism center

in Southwest China. Mirror-image flowers, a highly specialized pollination system, were discussed in Gesneriaceae with
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an emphasis on its diversity, systematic distribution, and evolution. Mirror-image flowers was found in seven genera in
the subfamily Didymocarpoideae, among which three genera have reciprocal mirror-image flowers ( Rhabdothamnopsis,
Henckelia, Didymocarpus) and other three genera possess nonreciprocal mirror-image flowers ( Paraboea, Ornithoboea ,
Saintpaulia) . Subg. Streptocarpella Engler of Streptocarpus contains both reciprocal and nonreciprocal mirror-image flow-
ers. Gesneriaceae was dominated by nonreciprocal mirror-image flowers with united anthers and hidden sexual organs in
floral tubes, distinctive from the typical mirror-image flowers in other families. The main pollinators to mirror-image flow-
ers in these species are small-bodied bees such as Amegilla spp. These unusual floral traits suggest the mirror-image flow-
ers in Gesneriaceae probably had experienced distinctive evolutionary history. Phylogenetic relationships indicate that
mirror-image flowers are restricted to the subfamily Didymocarpoideae, which is endemic to the Old World. According to
molecular phylogenetic studies, at least five independent origins of mirror-image flowers were found. The highly-special-
ized pollination mechanism associated with mirror-image flowers might facilitate pollination accuracy and consequently
accelerate speciation rate of Didymocarpoideae. It is suggested that molecular phylogenetic methods can be used to
explore the evolutionary relationship of reciprocal and nonreciprocal mirror-image flowers in Gesneriaceae to determine

the possible role of evolutionary transitions of these two types of mirror-image flowers in the family’ s speciation histories

39 %

and long-distance dispersal.

Key words: Gesneriaceae, mirror-image flowers, pollination, united anthers, speciation

P BB Gesneriaceae Rich. & Juss. ) 3£ 150
AJE 3 500 4% Fl (45 BRI, 2010; Weber et al.,
2013) . fegt b, E SR 2 A WA Burtt,
1963 ; ZEHRFAMEENEL, 2005) ; T M A5 KA 3
B & R} ( Didymocarpoideae Arn.) 1745 K HYy
KM WL ( Gesnerioideae Burnett, Outlines Bot.)
T 320 A 26 U AR DI 3R b X /b i oy A
TR R R 5 R AL ER 5 J5 A o A TS
AR DB BUTE K EEU . Weber et al. (2013) 4R
P F RGBT 148 Sanan-
goideae A. Weber, J. L. Clark & Mich. Moller ( 5.J&
A FEERA) o

TEBRHALET 000 7 TR IE TR SEM, 2
4 50007 -4 HCE AR e WA I, 3 T AR S T
A O SRR B E R (Perrett et al.
2012) , ZJa , fEHL B AR i A = XUAE T,
T A LR 2 W 1) P A A 2 AR U 5 RN R L )
Jey Bz b E gy (LA, 2017) , JFAE T E Y
BB A ICE HRAE R R BT R a4k S
AL (BN, 2004; 2R SEORE BN B,
2005; Tao et al., 2015)

FEH IHHE S A X, W S RHEY S5 A
] sh 9 DX R Wb ) Ak 7= A T 22 50 190 4% 493 3 17 HIL A

FIAETRRRAE , 0y 15 3 B 09 48 6 1 2 B0 AT Bk
AR VIR 48 A7 AR A s <1 4R 25 26 B (Harrison et al.
1999 Perrett et al., 2007 ; Martén-Rodriguez et al.
2010; Roalson & Roberts, 2016) , {5 ¥ FZH A HE T
5y Wi R H R R 5 H R HUAF (Harrison et
al., 1999; Gao et al., 2005; Perret et al., 2007;
Martén-Rodriguez et al., 2010; Roalson & Roberts,
2016 Ling et al., 2017) . FCt B2 AE (mirror-im-
age flowers) J& —ZSAE W KR AL AL ) R B (Jesson &
Barrett, 2002,2003) , FfR 46248 7l — M4,
AE PN AL AL B 1) 70 B8 1) A i 25 48 o B2k, T2 B
GO0 BRI Aol £ 5 5 o A Ao 48 R e o 0 i 1) A6 AR
1 ik B rRUE R A ZE A PN, e 9 T AR B 2 TA] Y
ALK (Gao et al., 2005; Ren et al., 2013; Weber
etal., 2013) , KB BARAEHRA — A5 AEAE M
fivs 77 1) AR B B ME S, AT RR D H AN BEAR 4L
( reciprocal mirror-image flowers) ; W1k = 5 M {78
AR X B ME S, W Dy AR E RN B AR 4R
( nonreciprocal mirror-image flowers) ( Jesson & Bar-
rett, 2003)

B AL 2 A JEE AR 0 B AL R 3 0L AL
QRSO RN (e R RN e
(BRUTHIRAE, 2016) , AT BEJ2 15 % 25 FUBT W R B



8 VGG W E SRV AE N 2R KAk 1009

5 GE ) — A HZ A (Ren et al., 2013 Ren,
2015; BRUTHRSE, 2016) . Wi BRMEBRALE T
BUAET A TP AR I 95 15 5 WAL (Harrison et
al., 1999; Gao et al., 2005) , W] BEFT 3 £ IR A7
U8 TR AR G DL B AL Ry 3 M A
i, B2 0 B AME AR AL A (5K K55, 2004 ; Ak
EARIEZ S, 2007) , Wi 5 & FHE Z 0 514
FENJE AR B ANBEAR AL, it = 55 6 4% X6F 107 A g 1) e
# (Gao et al., 2005; FHMNI%, 2010) , Bos A
— FE A% B 18 AL A AR DT s AT R R DR
B R RS N R — A E BN, AT
G S E RS AL KR S R A
i, FEACTRIFIE S HLE, SR 5 ST SRR AL D
FER R G LT W LS5k D s, DL
TNV B ARG A I Z B e R oy e S
T R PRk T S R AT REAE

1 B4 kR

R (e s R ) (B BN AR,
2010) (P ETE S RMEY ) (R T EETE,
2005) . Flora of China( Wang et al., 1990) (http://
foc. eflora. en/) Ll ) the Gesneriad Reference Web
(http ; //www. gesneriads. info/ gesneriad-genera/ ) , £x
) v 1 B Jm O AL BRI, H E A R 2 A B
A BARAL SRR (H AN JEEAMEARAE) .

B JE B E N A BIRAEZ )G, | R
MiZJE & 45 5 G s i)« 48" F A& 8" — & TE b [
FIP (http;//cenki.net/) #FHATRE R, RBOUZJE &
FHR S22 A8 3, FI W 25 A W b 2 5 BA SR AE
LA, R, P %R B0 T 44 5 0% B i)
“flower” 11“ pollination” 7E Web of Science (http://
www.webofknowledge.com/ ) #1728 9 SC SCHK , H
WG 2% B 1 ) b A LB AR AR SRR R
%54 the Gesneriad Reference Web #1771 E A% ) & 1%
JZE /R 5 (http : //www. plantphoto.cn/ ) £ R ¥ F iy 46
W, 455 AE VR AR AR E — 20 € 5 D W Ao TC 5
AL S HZE AL, X A A BEAR AL W b 1) b B A3 3
Fil S AHOCAE R £ B AE (1T 7 M6 o B e 7
ety 2R R) A5 A5 BCER HEAT X e 3 #r | LA 4e 7 B3

AR I AL 75 15 S 5 AL BRI
2 HRUENSZHESZALH

HAl, A E S FA 7 AN B AATER AL, J)
K& & & J& ( Rhabdothamnopsis) | W & B & &
( Paraboea) 5551 & J& ( Ornithoboea) . TA ¥ E &
J& ( Henckelia) \3AE W 2 )& ( Saintpaulia ) M E &
J& ( Streptocarpus ) M 1 ¥ B & J& ( Didymocarpus ) .
XU JE AR T B E WA, & P A Y R DI
FRR P 7 & ( Burtt, 19635 7% 4k F° Al £ B L,
2005; %N, 2010; Weber et al., 2013)

2.1 KBEZERE (Rhabdothamnopsis)

KEE & m 2P ERSAE, 26T/,
JI BN B8 P A5 M 0 A R e b X (TS RN
2010) , ZJEAT 1 AP 1 R #RE AN AR AE (K
1:A) o AL PR e M # 8 AEW X Fr 487
HOHACHEOKRLS(EST) ., THEMER 2 /.
P A 22 8 TR I B B4 R B (TR
NI, 2010) . H T4 B F el A s A7 i S 9, &
BAEAEAL T A6 6 7 N B9 B34 B2 00 T 5 A ) AR
2o WAL M 3l 5 A A6 25 D 1) A6 5 17 55 — M0 (= 3%
AL A A% B L T B AbBE R AE, 62y
5 RE S AL B A7 AR £ T E RO AR R — b
WEE SKA 1 em ) REEE (Bombus sp.) (/A
W, AME) .

2.2 Ei¥EZERE (Henckelia)

WRIEECHT > T RGE S R I E R R
AT 120 270 JSAEE R I E R 22 Bl
AFMEE & & (Wang et al., 2011; Weber et al.,
2013; Moller et al., 2016; 5 A4, 2017) . HAT
BAARAERYA 7 R o3 A T R VUL, 350 BAMEE AR
E(E1: B) , EERMREURIE B 25 0 i 6
BH R OE S, MR 2 M N, SRR S
FESRBIN TAERE L FF AL, A2y & R,

2.3 KIHEERE (Didymocarpus)

KB &R 180 & Fh Hrh 12 F B A B AR
BRARAL (B 1: C) B4 56 4 20 fa R el IR FTE
PSRN R AN o w11 T AR S =
MRS 2, A6 2236 HEAEAE T RL TR 1.5 em Kb, 1825 % 1
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BT B HES 3 AW A TFAEERET 1 em (F
FeWIl, 2010) . AT & HES B A6 25 54 L 060 T4
TEMEFR . ALy AR

24 BRAEERE (Streptocarpus) EiIZ2 =T &
( subg. Streptocarpella Engler)

{3 e =Ny s o i e | VL1 R S e e o 2
AR AR, A 180 ARl T A B & B AL T
AR AETE T EEUCE 6 AR, AT F MR 2
Mo AL22 K A6 2500 TAETEMERS . A% 3 h To

A KBEER
Rhabdothamnopsis

BEFEER
Henckelia

IRICIER

Staminode

AIBES
Fertile
WSS
Pisti

E dEMER

Saintpaulia

1 HEE

Mirror-image flowers in Gesneriaceae

Fig. 1

2.5 EMERE (Saintpaulia)

FEVN 2B 55 A0 IR 1L Ml R A R
FEARUN bR % 3 S5 JE A JE T, 3 20 AP 4
R ELAE B 4N 15 48 ( Harrison et al., 1999) , L

C.KWEEBR

F.Y%EELERE

Paraboea

1% (Amegilla sp.) (Martins, 2008) ,

WAESER T N LE, I E 2 T8
( subg. Streptocarpus Lindl.) | B 3. % % W J&
('subg. Streptocarpella Engler) ( Smith et al., 1998)
HAHEXWIE S M REGRAE(E 1. D), H
i Streptocarpus pallidiflorus C. B. Clarke J&3F B #p
BAGAE , oAy 4 AW o8 B AN 15 A€ (Harrison et
al., 1999)

D.BRAEEREVE=ZTR
Streptocarpus
(subg. Streptocarpella)

s

Didymocarpus

G. EREEBR
Ornithoboea

BB BLAR AL

B KW RALE R (K 1. E)  AEHEF R 5 5t
PRufms 2 P AR B ROl asE A,
MERE 2 M, Wi % , 4B 22 500, B 25 0K B (0 g
o MESE R AR AL R, AT AR RS AT
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Hrge B3R 2 mm &b R AEATACEC . 150 D TR
¥ ( Martins, 2008) .
2.6 BKEEERE (Paraboea)

WREE H R AR B Ry B 1 o K
Mo, ]I T AR HLIX, A 100 A F ( Triboun
& Middleton, 2012) , Horp 15 A BSR4 (K 1.
F) BARAE SR AR B ANBE AR AR B B IR AR
e e PAY R 25 gty 00 i 5 2 A RT  E  AE 2 RH R
TAETE LT A, A6 22 D R ek A X
PRAEERESE R OO, TR E S, EhEN
HERE ( Bombus sp.) . oI JE (Amegilla sp.) il
¥ J& ( Nomia sp.) 55 ( Gao et al., 2005) ,
2.7 EEBEEE (Ornithoboea)

HESBAROEZ A KA, T
g2 R el S REE I NG R SIS P A B
HAMEBRAE(KE 1: G) , EERR, X FR , 12
o N R TS R N == PN R A AT R
BB, EMER 2 BN, &4 TS EEER 1~3.5
mm A | A6 22 % R 554k 53 S AE 25 T AL T
M (5 %M, 2010) . Fekn & R,

3 EEEMEERLNRERE

3.1 EEHERIELSRDE

TERE TR Y, AN AR AE AR BN AR A
FEH UL (PR B RRLER | 2007) , X 2 PR B RN
BACA — > 5 ALK O J7 1) AH B2 | B AR Y T b
B, T AR HE3X — 722 — A5 1 e A 45 B A A W) AR 1Y
Z BV H ARG ST 5 5 AR B ) e 28k A T 5 T AR
HAMEAR AR B Z 31X A% 0 i 1 AT B ME RS 18
HERA M AN 4o B %b 45 R 46 ( Barrett et al., 2000;
Jesson & Barrett, 2002, 2003) ., K, IEHAMER
PEHWON N S S AERE (R IRIR A ) o] EAME AR AR
87 3 Sl (511 = i ¢ 71 A A I N 5 R YR
(Jesson & Barrett, 2002, 2003) .

SR, ¥ 15 5 Rk B9 B2 AR AL LLAR B AN BEAR L
F L AEEAGERAE B IAE 53 AR e 2 T HE
WERAE (25 Fh) (Bl 2. A) . XATREZAE BAbE
BATEW E SR AA B EE N E X, B %, 1L
AN AT i i A ) 325 I DI A% sl 47, 75 A 5 % g

AP HEAS % ( Duiberger, 1981) 50 H 38 514 5
THemh 2 DL 4E 7 A B 55 AR A6 B9 77 7E (Jesson &
Barrett, 2003) . HU, JE B AN B SE /4L 25 7 LL3E
N T 22 Wz A AR Ky 3, 15 I AE R 4% 2R A% oy o
AT RE M, SO TR AL 1 R AT 5 A U5 AR
FEA AR I ], B2 8 T A Sk B2l A% 4 & R R ALK
B ] BEPE (Jesson & Barrett, 2003) .

60 r

A 0O 4% Anther—united
50 | B L H4E Free anther
3
o 40
= a
e 30
o
o
Fo}
(o]
=
10
0
25 ¢
B O 41/#% Red/Orange
m % Blue
20 == 2% Purple
3 O E White
FE1]
T 0
e
%10}
o
= 5 |
BiMRIRIE EEHREGE

Reciprocal mirror—
image flowers

HEEBR AMAELEFERE
Two types of mirror—
image flowers in Gesneriaceae

Bl 2 W EEFIARERBGEBRIEN
B2 (A) S5EE(B)
Fig. 2 Anther types (A) and corolla color (B) of

mirror-image flowers in Gesneriaceae

Nonreciprocal mirror—
image flowers

AL 78 B 03 R 5 | R A% b B HR ) o
JEFBAERAE (BT | 2004) . HAMEARAE LI 22 K
FEI5 M EYFE 60%) , A B ARG AL EE N
200 (24 F) (HE €O (21 B, 4000 o L 44% (38%
(El2. B), —MIMiF, % HEMEE LR FEi
OIS (Grant, 19505 5K K55, 2004 ) , £ E
ERMEGRIER G H T RE B R ek HTmfE
A IR WAESE T X — o, Wi A E E R R
VDS E ey =R K o e o ro 8 el e
( Gao et al., 2005 ; Martins, 2008) , JoHvig Jm B Hy
PRV /)N 3 5 5 B 3 g ol i W AL 25 0T 1 fif A
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3 AL 24 46 25 Bl A 2K (Barrett et al., 2000;
Jesson & Barrett, 2002, 2003) ,
32 HHAEE

WEERMERSZ 4,0 2 K2 MR ik
MESS (ESCRA, 1990; ZE4RF-M EENEL, 2005)
X2 K2 Y MRS A AR B A A T — R (B
(1 —XFR AL ) | B B BHE P 10— A W35 R AE
(Z=PR T L EPEL, 2005; /EMHH, 2008), 7FH
ARG EEER 7 B, T E LA LK
HEBAAE—, HAEAE B AR I —sL Y Fh
OB T AEZG B A, A2 A AR R LK AR N AE K
RETEF — A2 M4 E, $E 5 T 1% 0 & 15 16
(] BEPE S MER 1, T BB RRARAE R TR 9% 3R R A%
KRR — Pl B (fF B, 2008; Ren & Tang,
2010) .

T B BB G AR 2 A UG T A Y SR B
FEAG K 3 U A6 1 2 Ak i A 55 R 13 08 4 15 46 25 B4 A
X B (AL, 2008; Ren & Tang, 2010) , 1M H.
AR B A6 6 15 P9 BE ol O 10 A, A6 24 B bk — 2
BRI, e THEME SR TG IE LT
—E, BEAR T AR IR B (AR TR, 2009) . X AT fE
SRR B AMEEARAE (B = 55 AT X 0 i ) ) R
B A6 24 / A6 H ol A% 493 25 1 — I3 o
3.3 AR RIS B A0 P RO A A

REBUBAR AL B AE 76 2 FE R ) 12 e AL, M
BRI B S5 A6 A (PR B FRLZR | 20075 Ren
etal., 2013), WESFNEGMETEEGE L
(AL, FLAE 8 55 M 38 22 N e 7 9, RSk S 4K
20 F A 568 F T 1Ak SRS S T A kS 5 1SR W 2
i V18 A 56 FA R 38 4 i, 308 7 S A AR IR A s A FLE
TS SMi

A6 1 P RE A 35 B 5 BHIE B AN R AL
R —FRIE N o 656 A A T R BT 1K/ 5 5 ]
REME T 0k 5 18 1 U5 16 B R, BR A1 T HE A N B U
16 AR L AR AL N6 o, 4 T A5 e 1
FEAR T AERT IR 3%, R 1 36 AN — A B 15 H B A
R ES AR, A ESE A E S
J& KA R AR N T R S T 28 bR
FAMBARBEE, MEEES R R EERRSE
RO EJE R B IR 9 IR, T 688 B T R A 45 K 11

B, JEUN T 5 8 A 56 1R S BOME b 8 S R
R s R T R ENEN,HES
WRE B A R A B IR AL B A (buzz-
pollination) ( Martins, 2008) .

B A PR AE 1 R R S S MRS 28 T
T fAT PR E A T S, 3 A A5 4% By o AT iE A AE T
R A e >R 5 B AL ¥y AL W ORIE T B8 V& &
TE B BB R b RS o oA TR ) e 55 R A 1
VI AG 5 Vi I 0T I e 2885 3 i 1 LA T X T
FEBRACAE 52 B $E 1) — > HZ 5 K ( Duiberger,
1981) o ZEG M0, PN EOME k88 PT Be 5 46 e i — i
TR T $ e A5 Hy A S0 SE BRI AL Ry U5 AR AT A
T4 55 1% K3 0% B A8 #8255 1IE (floral syndromes) ,
Al REfEE T AR EAMB AR AR B Am R I S
Y Fr

4 FEERFEELNEA

W RHBLRAE S T BT ) A T A A
M AYT7E & WAL (Harrison et al., 1999; Gao et al.,
2005) , & Z WA RIE, REFEERRER
HRRLAFGAELRAE R G L/ o0 A, 4 I 5%
BAEFT RETE S B WA A T 20 5 oS i
(1E3) .

FFEAEM AR R 5 B B2 W e RS K
R, {7 2 R W N AFFE B AN JE B AN
FBAZRAE , M AR B A A B AMERAE (K 3) .
MAETERFIE R, B 7 2 22 @ AR N A s ek
P RN, HB LA S 1 AR T T P R AR (H BT
B2V S 0 R T A O T AR U 2 T Y
WEMESS S . X PR LTk A T BAT 3R AN
1546 1Y e 6] 4 55 ( Msller & Cronk, 1997; Harrison
et al., 1999)

KEEERSEMESERNAZLTLRE
T, hE A A BRGNS (K 3) , I,
B 9 25 1) 5 AR AR IS B AS [, R 90 e 7 24 12 D) mT
PIIA R 3X W1 8 1Y B AR A6 A 7T RE S L R R I, e
HHEE RN EANM AR A BB A R 09 AE BN
Bl K EEBNIEE R RIEERELEWN
EAREE LT o> B A (18 3) AT REUR A L Y
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Fig. 3 Systematic distribution of mirror-image flowers in Gesneriaceae
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