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Abstract ; In order to explain the main reasons for the low natural seed-set ratio of Plumbago auriculata, which can con-
tribute to the large-scale production of P. auriculata and also help to get rid of the situation that the seeds over-rely on
the import from abroad at the same time. We attempted to measured the dynamic changes of the pollen viability by the
method of TTC and the stigma receptivity and the method of Benzidine-H, O,in two ways, which respectively focused
more on the pollination biology and the breeding system. And we also estimated the type of the breeding system pollen-
ovule ratio (P/0), and verified the out-crossing index (OCI) by the pollination experiments. The results of the experi-
ment were as follows: (1) About P. auriculata, the maturity time of the L-type female organs and the S-type male or-
gans,and also that of the L-type female organs and the L-type male organs overlaped a lot,there was no obvious differ-
ence in the maturity time between the female and the male organs. On the other hand ,the maturity time of the S-type fe-

male organs and the L-type male organs,and also that of the S-type female organs and the S-type male organs overlaped
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a little ,but the continuous blossoming pattern of P. auriculata reduced reproductive isolation caused by the different ma-
turity time of the male and the female sexual organs. (2) The P/O of L-type was 502+52.30,the P/O of S-type 482.7+
87.91,both the out-crossing index of the L-type and that of the S-type are 4. The result of the manual-controlled pollina-
tion experiments suggested that the breeding system of P. auriculata was obligate outcrossing and it had the feature of the
heteromorphic incompatibility. To sum up,the reasons for the low natural seed-set ratio of P. auriculata were the combi-
nation of both internal and external factors. Among these factors,the short same maturity time of the male and the female
sexual organs was not the main reason,while the strong self-incompatibility of P. auriculata itself might be the key inter-
nal factor to lead to the low natural seed-set ratio. Due to the breeding system of the obligate outcrossing, it was quite
necessary for P. auriculata to had the pollination medium to lead to the successful pollination. However, the introduction
environment and the original environment were distinctly different,in addition,the mode of the scattered blooming led to
the cross-pollinator ,which might be the key external factor of low success rate of outcrossing. In a conclusion, the im-
provement of the natural seed-set ratio of P. auriculata should mainly focus on overcoming the incompatibility of P. auric-
ulata itself ,and also properly bringing in some insects as the safe medium. This would provide the theoretical guidance

and the application foundation for the expansion of this kind of species resource and also the acceleration of the promotion
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and the application.
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Table 1 Pollen viability and stigma receptivity
of Plumbago auriculata
TR 0 TR
Flowering Pollen viability Stigma receptivity
time (h) L S L S
0 45.68+2.56  28.02x1.01 ++ +H++
2 77.48+1.67  80.84x1.00 ++ +Ht+
4 87.52+0.50 89.63+1.22 +++ ++
6 78.42+0.36 94.67+1.04 ++++ +
8 95.76+1.31 89.27+0.99 ++++ -
24 84.82+0.76  85.98+0.48 ++++ -
36 66.70+1.14 46.67+0.96 ++ -
48 42.40+1.37 12.13£1.19 + -
72 23.29+1.12 3.63+0.50 - -

T R T A RS I AT s + R AL T 8% 5 ++om AEAL Y T
FRVEG TR 5 ++ R AT B2 PR ++ 7R AR EL A i m] 21

Note: —shows stigmas without receptivity or with low receptivity ; + shows stigmas
with receptivity; ++ shows stigmas with high receptivity; ++++ shows stigmas with
the highest receptivity.

A L |

FESK RT3 TR 130
— Stigma receptivity period  Pollen viability period
L Bk |
L-type stigma

L B8k
L-type pollen

S Bk :l
S-type stigma

S MTER)
S-type pollen

Oh 2h 4h 6h 8h 24h 36h 48h 72h
fi) 1] Time

K1 BEAEPHS SAEREAE R ) Sk T 23
Fig. 1 Long and short style pollen viability period and stigma

receptivity period of Plumbago auriculata
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SAETEAEFE PRI AEAE I TT S 0 h A 44
SR8 T2 P, X AEAE RIAE A 16 7 1) 5 TR A 5 P AR B
KLU . ARYEULEE, L AR TEAE I TT /S 5 h /2
FITF IR, S B RHE 4 h ZE A T iRl . 8T 1
AR, BT RO IS, P A Sk B2 TR I v i L AR
By, R, AEAE 55 468 16 1 09 B D DU A1 2
(LS S Bk AL S ik 2 )5, L
TURESL AN S BIAERS AT 44 h ¥y EL& T HE 15 (2) S
k5 S ARSI LR S Bl 2 )5, S TSk
S RIFEMAUA 2 h R ARAE S ; (3)S HEk S

LAERTE TR . Y L BB 2 05, S RS L
R 1 h B EAARTHZGE T (4) LAk S L 4E
Wrid e a2 LA 2 5, L BLEAE S L RLAE
KA 43 h B E G2 g
2.3 E#-RETRLE (P/O) KOME &R

HH % 2 ATA0, WEAE T L RUAESE S5 s e AE My
(502.00+52.30) 7, BFEAENRERECH 1, it n] 54685 -
JREE L (P/0) 2h 502.00+£52.30; S B3 A0 1E
Wi N (482.70+87.91) ki, AENRERECH 1,15 HAE
B-REREL (P/O) Ny 482.70+87.91, # B bR i, ml A
W W AL etk S sg R A

xR2 BEEAEMIEERILNESR

Table 2 Pollen/ovule ratio of Plumbago auriculata

gpen  EBERIE SN ER-IKLL
Sl 7:4_‘ Pollen amount/  Ovule number/  Pollen/ovule
lyle ype per flower per flower ratio

L L-type 502.00+52.30 10 502.00+52.30
S A S-type 482.70+£87.91 1£0 482.70+87.91

2.4 ZTHEE(OCI) M EL R

FZ 18 Dafni (1993 ) 1Y J7 1 X) 85 46 PHEA T 24 22 4R
B, WEAEPIEE HAR LN 26 mm, 114 3; M
BRI THESS R T2 0 MESS W0 i T 53 I T e
008 1, Gt As AR A28 8 5 (OCT) 2 4,
HEFRGE RS, XHEMETES5H /o HE
N EE RERBFE 25,
2.5 ATEFIRHM I

R 3 FURMZE R AT TEAN L H AR ELE
AT [REFERE A 2SN T RBLSE R B AR T i
AEPFI R AE AT AL R A8 AT BUAE S5 S0 05 48
BASH) AR AL PRSI R KA AL B A SR 45
SEEK(3.33+2.72) %, FEAEFEAE ) H SR 45 RN
(10.00+4.73) %, 1 N T4 Bh S5 U4 24 52 1Y b B
S R 43 1) 95 3K (90.00+4.71) % (SxL) Al
(83.33+2.74) % (LxS) ., M&5RFM . S HE
H SSAN SRR s N T B S AE 22 sC e i R R B |- 4%
EZRYI A SR

3 T

AR R 77 LR b7 B U AS 26 4, AT 5T
M3 AR EAHE RSS2, 7 —E R EXT AR & AT
ARSI T A SRR BN 2 T TR

e, FEE AR ] B ASBIFTE R A AL L
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Table 3  Determination results of artificial pollination

experiment on Plumbago auriculata

e pakisn R

Treatment Sample size Fruit set
rate (%)

LxL H#R154¥ Bagging 30 0.00+0.00

SxS HAAEAR Bagging 30 0.00+0.00

LxL T[] 2 [ b 19 58 30 0.00£0.00

Same strains of the same type of

artificial flowers pollinated

SxS AL [A) B[R Bk A 52 30 0.00£0.00

Different strains of the same type of

artificial flowers pollinated

LxL” N TR 5Bk A 22 30 0.00£0.00

Different strains of the same type of

artificial flowers pollinated

SxS” N T [A) B Sk 1 22 30 0.00£0.00

Different strains of the same type of

artificial flowers pollinated

L AELE A RIEH 30 3.33:2.72

Not bagging natural pollination

S AELH R AEH 30 10.00+4.73

Not bagging natural pollination

LxS AT 5 BIAE8H} 30 83.33x2.74

Shaped artificial pollination

SxL N TS5 R4 30 90.00+4.71

Shaped artificial pollination

RIMERR T 5 S MR E L RERE S L AR
G [) i A DX R 2 | M A M 2 I E B ] L
WA BENZES S MR E S LA .S A
MERRE S S BUMESS B R ] S X g D A7 7
— AT R, B AR B (2012) AR 5T 3 B AR P
ARG FF AL ZE R 130 d, AN 7K P-4 06
5, FAEFIEFR50R 0.98 , 5 B —Fh Km0 ik
B FRAEAS [R5 AR A5 3 A AR R R o] Pl A
R BAACAT BAE 24 DT ORI A6 191 45 1 sk ] B S
A TR S 78— TR 2 M 1 M A
B BT R 25 S R AR AR R RS . PRt WA
FFS AUMESRE 5 L AUMESRE S BUMERR E 5 S AUME
B LA R S I [ AN 23 5 e 5 S 8

R ALKy F AR R ACR B Sk AR LB D5
FEFE A B A A5 0 25 e BAR ) B A B, A
LS R BN FE—BIE T, N TR E 28 )5 1)
GEIRI R T HARME R J5 i 45 528 X i W H 2R 5%
T WEACPHATEAE AR PR, S E G O, B AL PR
FNPFHRIRAK, Ferrero et al (2009) 5% & W1 K Wy
( Philoliche aethiopica) J& W5 A6 P+ H ZALMML K,
IKEE MM ( Papilio demodocus) FARSREN Vi # , HiX &
AL RN , BT AR P S5 Mo R IR
KEZTEPEY SRR Em LR |78 55 R SR AR
Fofr ) JFC b B AR O 5 ™ b A L LA —

225, Bl G AR (2003 ) FF 57 3 B Mol 7 op [
B0 T VU, PR G 0 A PE  AE 0 B i A
RN ELZ R TS A
A RS R, H TR AE A R, 5 RN
() A R AR HE , T AL IR X 15 463 3 A 1L 98 1 5
77, AEAHE R Vs [ A%, S BUE R 7 i R A1
P A I 5k = 335 A 38 B B ) D AR AR A 45
F R A T W6 = AR RR B] A A6 4 3 3L, X S 1
TP ARG LR MM EE RN Z —,

TER LI BN Ik A3k 5, Sk S5 A8 75 2R AR
BRI RE 5 S O MY E B R b
FHE] P70 ,OCI 5 AN T4z il 45245 (], 2005 5 J&]
LI 2003 ;5K 2006 ;4] 3745 | 2003 5 #i 52
k% 2008 ;3K SCRRSE 2009, 25 B4 2009) . ABFSE
1 P/0 25 R R WAL P A =58, 1 OCT KA
TR B A5 R WoR ALt 5552, OCT A M
FEYIE AT N RIEAL Ry Hh & AT PO IEHf TR
(IR AEESE ,2009) PR 5 45 SR s B 22 S G
HHCOCI B AFE R 5 Ji FI e ) BB R g AR 3l
N T A il 240 100 W HERR T 2155 P Z Mk i FE i)
225t AL TEAEAE FAER AR B X 45 SR 52
R =R A ARSI X AR LR A =
T ) e s S Fe Wb Bt 32

N T Es B, KA R FE AR R AL, R
WHRER AN TRBIERAZE TR S8 A 22
YIRS, MR TAH 5 4558 % 515 (83.33
+£2.74) % F1(90.00+4.71) %, T[] FIF P 45 S22 (1Y)
BB IR UL [ 38 A S5 RN AE 5 AL PF A A5 2
P MEVER . — R e B AE A, AR Y
AEBC A T 75 P S B I 2 B0 AN S R e
HOPIT 3R 75 55 S RAE BR O 25 FP B IR B s T A A
B TR B AL B A S5 AT R (HR & S04 ,2011) , H
TN B/ A A RUAE Y () S ag A M AR KRB S IE
M/ BAEREAUEAE F 28 AN H 2 T YR
KRR CRVRREE,2012) . 1RGPS/, B
SMBRENIY A SE R T AR S5 B RHER A
B EUAE B AR B SR WAL T R A
FRY L, LA K TR ] £ 30 B 0 B B A T A B, Ak
Z AR v sl R R i Y ) S A A ) 2y
PR [ A8 AS 6 TR T S B Y ARG5S, A
TEFHE B A0 PO A A RIS (R AE4R ,2004)

ol U e A O e S = Rl N P S E R
IL[F M EE AL PTG [ AR GE SR Jrf MEREPESS



112 i}

oW 36 %

JREASYI AR I I [ AN 2 T RN k2 A AR AL A
BRI ANA, TSR Y S AN SR A A
AJRE R AR B0 G E N Y . N i Aok
L KR AE PP 25 53 BN G AR it b B
HFIBENR A SR FEAT

SE Ak

BARRETT SCH,JESSON LK,BAKER AM,2000. The evolution and
function of stylar polymorphisms in flowering plants [ J]. Ann
Bot, 85.253-265.

CHEN JK,YANG J,1994. Plant evolutionary biology [ M]. Wuhan
Wuhan University Press:232-280. [ FRZK 58, #54k, 1994. HEHY)
PEARAEYE [ M. BB DURSA R :232-280. ]

CHEN ML,YOU YL,ZHANG XP, 2010. Advances in the research
of heterostyly [ J]. Acta Pratacul Sin, 19(1) :226-239. [ U
MROUETF 5/, 2010, AEAE S RIAEGEHERE (], B2
#2,19(1) :226-239.]

CRUDEN RW, 1977. Pollen ovule ratios: A conservative indicator
of breeding systems in flowering plants [ J]. Evolution,31(1):
32-46.

DAFNI, 1993. Pollination ecology :a practical approach ,Oxford Uni-
versity Press Oxford [ J]. J Evol Biol,6(5) :776.

ECKERT CG,BARRETT SCH, 1994.Tristyly, self-compatibility and
floral variation in Decodon wverticillatus( Lythraceae) [J]. Biol J
Linn Soc,53(1) :1-30.

FEI SM,PENG ZH,YANG DS, et al,2006. Seed rain and seed bank
of Castanopsis delavayi populations in mountainous area of
Southwest Sichuan [J]. Sci Silv Sin,42(2) :49-54. [ # iR,
AR A2 4R, 2006, 1VH RS LU 5 LIS RN RD R N
B ENFTE [J]. RolbRl,42(2) 49-54.]

FERRERO V,DE VEGA V,STAFFORD GI, et al,2009. Heterostyly
and pollinators in Plumbago auriculata ( Plumbaginaceae) [J].
S Afr J Bot,75.778-784.

FERRERO V, VEGA C, STAFFORD GI, et al, 2009. Heterostyly
and pollinators in Plumbago auriculata ( Plumbaginaceae) [J].
S Afr J Bot,75(4) .778-784.

GANGOPADHYAY M,SIRCAR D,MITRA A,2008. Hairy root cul-
ture of Plumbago indica as a potential source for plumbagin [ J].
Biol Pant,52(3) :533-537.

HE L,YU H,FAN YH, et al,2010. Research progress in plant re-
productive biology [J]. J Mount Agric Biol,29(5) :456-460.
[T, B354, YE Rt , 4%, 2010. A4 B 5 A 9 24 BF 5% o Je
[J]. iRl A= 241, 29(5) :456-460. ]

HE P,2005. The rare and endangered plant protection biology [ M].
Chongqing: Southwest Normal University Press:207-240. [ i
F-,2005. BRBICAHPIREY A [M]. HEE PRI K
2F H Rk :207-240. ]

HUANG SQ,GUO YH,2000. Advances in pollination biology [ J].
Chin Sci Bull ,45(3) :225-237. [ # M4, AU, 2000. 1443
PRI ERE [J]. Blefiifi,45(3) :225-237. ]

HE YP,LIU JQ,2003. A review on recent advances in the studies of
plant breeding system [J]. J Plant Ecol ,27(2) :151-163. [ i
W X4 2003, HH Y B H RGATIT I R H R AR
[J]. ARSI, 27(2) :151-163.]

IYYAKKANNU S,BYOUNG RJ,2009. Induction and establishment

of adventitious and hairy root cultures of Plumbago zeylanica L.

[J]. Afr J Biotechnol ,8(20) :5 294-5 300.

KLEIN DE,FREITAS L,2009. Self-incompatibility in a distylous of
species of Rubiaceae:is there a single incompatibility respouse of
the morphs [ J]. Sex Plant Reprod,22(3) ;121-131.

LAI JY,SHI HM,PAN CL, et al, 2008. Pollination biology of rare
and endangered species Malania oleifera Chun et Lee [J]. ]
Beijing For Univ,20(2) :59-63. [ #5411 W], {4400,
&, 2008. BRHfEAE Y TR RGP ETST [T]. JLatak
R4, 20(2) :59-63. ]

LIU LD,ZHANG HJ,2001. Acanthopanax pollen viability and stig-
ma receptivity study [J]. Plant Res,21(3):375-379. [ Xl #k
T8 SR UEZE 2001, ) FINAEA TG 7 FAE LTSRS [T].
FEHIBFSE,21(3) :375-379.]

LIU XX, WU XQ, ZHANG DX, 2012. Distyly and heteromorphic
self-incompatibility of Hedyotis pulcherrima ( Rubiaceae) [J].
Biodiversity,20(3) :337-347. [ XWRMK, S /N3E, 3K 2499, 2012.
i H- SR R N R B B RIR S [1]. AR
P,20(3) :337-347.]

LU BL,WU HY,2003. China classification and identification of im-
portant medical insects [ M]. Zhengzhou: Henan Science Tech-
nology Press:285-286. [ fili =, 5 /87K ,2003. H [E 8 K2
BHAZE 5% [M]. ABM . g RE 25 AR A . 285~
286.]

LU T,LUO SP,MENG M,et al,2010. Flowering biological characteris-
tics of Zizyphus jujuba Mill. [J]. Acta Bot Boreal-Occident Sin,30
(8):1589-1594. [ it WHIBGHE, 5800, 45, 2010. JKATTAE:
YR ERESE (1], PEIUAEYS4,30(8) 1 589-1 594.]

MEEUS S,JACAUEMYN H, HONNAY O, et al,2011. Self-incom-
patibility and pollen limitation in the rare tristylous endemic
Hugonia serrata on La Reunion Island [ J]. Plant Syst & Evol,
292(34) .143-151.

MOU Y,ZHANG YH,LOU AR,2007. A preliminary study on floral
syndroma and breeding system of the rare plant Rhodiola dumu-
losa [J]. ] Plant Ecol,31(3)528-535. [ 253, ik =41, %54
an, 2007. WA P /NALL SR LR ER S HIE S 5 H RSt
(1] HEHE 25244 ,31(3) 528-535. ]

QIN K, WANG B,JIAO EN, et al,2009. Preliminary study on the
breeding system of Lycium barbarum [ J]. Guihaia,29(5) ;587—
SOl [ ZE, TIE R, %2009, THMCEE RGN 4
WEoE [1]. A ,29(5) :587-591. ]

SEIICHI S, WARAPORN P, BENYAKAN P, 2012. Modulation of
plumbagin production in Plumbago zeylanica using a single-
chain variable fragment antibody against plumbagin [ J]. Plant
Cell Rep,31:103-110.

SHAO JW,ZHANG WJ,ZHANG XP,2011. Reproductive character-
istics and adaptive evolution of pin and thrum flowers in endan-
gered species Primula merrilliana [ J]. J Ecol ,31(21) :6 410-6
419. [ BFSISC, S3ChR , 3/NF- 2011, PGP Z ORI &
PIRMAERL B R RS R [T]. A 25224R,31(21)
6 410-6 419. ]

WU ZY,2004. Flora of China [ M]. Beijing: Science Press,60(1) :
5. [ RfCHE, 2004, P EAYIE [M]. JER0Bh A, 60
(1):5.]

XU R, WANG X, CHEN J,et al,2011. Study on breeding system
and insect pollinator species of cultivated Cistanche deserticola
[J]. Chin Pharma J,46(14) :1 049-1 052. [ #R%€, £, C Pk
L2011 AR A BT R AL K B AN 5T
[J]. 2255, 46(14) 11 049-1 052. ]



13 FARBLA ;. WEALFHEE ILRARML R LW M E REWIR 113

YANG YJ,XIE SQ,MENG ZG,2012. Pollination ecology of Copiis
teeta Wall. an endangered medicinal plant [ J]. Acta Bot Boreal-
Occident Sin,32(7) ;1 372—1 375. [ kp#ats i, #3250,
2012. WifE 2 MY = B BOEAE M A S 20T ()], L
Wr2Eie,32(7) 1 372-1 375.]

ZHANG J,YANG FJ,LIU S, et al,2009. Breeding system study in a
stragalusm embranaceus( Ficsh) Bunge [ J]. Ginseng Res, (3) :
17-20. [ 5kfi, B 508, XU, 45, 2000. [39E 8 16 B0 R GE R0
aT [J]. ASW5E, (3) :17-20.]

ZHANG RB,DOU QL, HE P, et al,2006. Study on the breeding
system of the endangered plant Euonymus chloranthoides Yang
[J]. Guihaia,26(3) :308-312. [ 1%, 32400, -, &,
2006. WFEHEYIZE = DA B H RGE05E [1]. TP, 26
(3) :308-312.]

ZHAO S(5KA) ,GAO SP () ,2014. Distyly and selfing in-
compatibility of Plumbago auriculata [ J]. Guihaia,34(6) :747—
753. [ KA, R, 2014, BEAEFTIOAERIE AS S A A
AFEFNERE [J]. TPUHEY ,34(6) :747-753.]

ZHANG WB,JIN ZX,2009. Floral syndrome and breeding system of
endangered plantsinocalycanthus chinensis [ J]. J Zhejiang Univ
Med Sci,36(2) :204-210. [ 5K3CHz, 400057, 2009. ¥ fEfi
HIEHHEMG SR IE S B H RS [J]. WL RE¥%H, 36
(2) :204-210.]

ZHANG XH, ZHANG DX, YIN DS, et al,2009. Study on vitality
measurement and storing methods of Asiatic Lily pollen [ ] ].
Northern Hortic,, (2) :172-175. [ X446 SKIENE, ENAR AR, 45,
2009. H A AERAETE e A VAR ()], bR,
(2):172-175.]

ZHANG ZL, 2003. Plant physiology experimental guidance [ M].
Beijing: Higher Education Press:224-225. [ K& K ,2003. 14
PRI S [ M. Jbnt S A H0E ik : 224-225. ]

ZHAO 7ZH,2012. A preliminary study of Plumbago auriculata bio-
logical characteristics [ D]. Ya’ an:Sichuan Agric Univ. [ #X i
21,2012, WEAETHA YA R 2R 9T [ D], i iU )il
K]

ZHU H,MA RJ,2009. Preliminary studies on breeding system of in-
vasive weed Ipomoea cairica L. [J]. J NW A & F Univ,37(5) :
211-216. [ R, BHiH ,2009. AMRAEEFINE A HES
RERPIEISE [1]. TICRMBE 4R, 37(5) 211~
216.]

ZHOU HJ,TANG L,MA X, et al,2003. A preliminary study of soil
Radix pollination biology and mating systems [ J]. J Beijing For
Univ,39(5) :669-673. [ JAIZI %, fH5s, B, 55,2003, 1374
TR A A RE R SRR TTSE [T]. JERTIE R =244,
39(5) :669-673.]

( 3% 60 1T Continue from page 60 )

WEBER A,1976. Beitriige zur Morphologie and Systematik der Klu-
gieae und Loxonieae ( Gesneriaceae ). III; Whytockia als mor-
phologische und phylogenetische Ausgangsform von Monophyl-
laea [ J]. Beitr Biol Pflanzen,52 :183-205.

WEBER A,1982. Contributions to the morphology and systematics of

Klugieae and Loxonieae ( Gesneriaceae). IX. The genus Why-
tockia [J]. Notes Roy Bot Gard Edinburgh,40.113-121.

WEBER A, BURTT BL, 1998. Remodelling of Didymocarpus and
associated genera ( Gesneriaceae) [ M]. Beitr Biol Pflanzen,70;
293-363.

WEBER A,2004. Gesneriaceae [ M ]//KUBITZKI K,KADEREIT JW
(eds). The families and genera of vascular plants. Vol. 7. Flower-
ing plants. Dicotyledons. Lamiales (except Acanthaceae, including
Avicenniaceae) . Berlin/Heidelberg : Springer :63—158.

WEBER A,MIDDLETON DJ,FORREST A, et al,2011a. Molecular
systematics and remodelling of Chirita and associated genera
( Gesneriaceae) [J]. Taxon,60:767-790.

WEBER A,WEI YG,PUGLISI C,et al,2011b. A new definition of the
genus Petrocodon (Gesneriaceae) [J]. Phytotaxa,23.49-67.

WEBER A, WEI YG, SONTAG S, et al, 2011c. Inclusion of
Metabriggsia into Hemiboea ( Gesneriaceae) [J]. Phytotaxa,23;
37-48.

WEBER A,CLARK JL,MOLLER M,2013. A new formal classifica-
tion of Gesneriaceae [ J]. Selbyana,31(2) 68—94.

WEI YG, 2004. Paralagarosolen Y. G. Wei, a new genus of the
Gesneriaceae from Guangxi,China [ J]. Acta Phytotax Sin,42.
528-532.

WEI YG, WEN F,CHEN WH, et al,2010. Litostigma,a new genus
from China:a morphological link between basal and derived Didy-
mocarpoid Gesneriaceae [ J]. Edinburgh J Bot,67(1) ;161-184.

WEN F,LIANG GY,WEI YG,2012. Petrocodon lancifolius ( Gesne-
riaceae ) ,a new species endemic to a central subtropical zone of
Guizhou Province,China [ J]. Phytotaxa,49 :45-49.

WEN F,MACIEJEWSKI S,HE XQ,et al,2015a. Briggsia leiophyl-
la,a new species of Gesneriaceae from southern Guizhou, China
[J]. Phytotaxa,202( 1) :51-56.

WEN F,WEI YG,MOLLER M,2015b. Glabrella leiophylla ( Gesne-
riaceae ) ,a new combination for a former Briggsia species from
Guizhou,China [ J]. Phytotaxa,218(2) ;193-194.

WOOD D, 1974. A revision of Chirita ( Gesneriaceae) [J]. Notes
Roy Bot Gard Edinburgh,33.123-205.

XU WB,MENG T,ZHANG Q,et al,2014. Petrocodon ( Gesneriace-
ae) in the limestone karsts of Guangxi,China;Three new species
and a new combination based on morphological and molecular
evidence [ J]. Syst Bot,39(3) :965-974.

XU WB,ZHANG Q,WEN F,et al ,2012. Nine new combinations and
one new name of Primulina ( Gesneriaceae) from South China
[J]. Phytotaxa,64:1-38.

XU ZR,BURTT BL,SKOG LE, et al,2008. A revision of Paraboea
(Gesneriaceae) [J]. Edinburgh J Bot,65(2) :161-347.

YANG CZ,CAI DL, WEN F,2015. Oreocharis striata ( Gesneriace-
ae) ,a new species from Fujian, China [J]. Ann Bot Fenn,52;
369-372.

YAO TL,2012. A taxonomic revision of Loxocarpus ( Gesneriaceae )
[D]. MSc thesis, Faculty of Science, Universiti Malaya, Kuala
Lumpur.

YU, XL, LI, M, ZHOU ]J, et al, 2015. Petrocodon hunanensis
( Gesneriaceae ) ,a new species identified by both morphological
and molecular evidence from limestone area in Hunan, China

[J]. Phytotaxa, 195( 1) :65-72.



