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MAITS RFEFIXN#BEELBESEXFEBATEHRT

mE¥E, FE, HRK

CHEREEE VTN, =8 BRI 650204)

WE. LML (Sect. Coeloecentrum) W) Begonia cirrosa IS 3440 (Sect. Reichenheimia) B
B. henryi NENEEE, SNBRGHEIE (Begonia L.) T (Sect. Sphenanthera) 9 F 2 4 Hp Rk
MEHLH (Sect. Begomia) 4 FiEAT T ITS X (£13% 5.8S DNA) FF3IMME . KELZ/RM ITS I
Pl — AR E K~ B EN K AR LT B 2 648 ~ 743bp, X EEEFIZE Clustal X #{F
HEFE R R B 8 756 DL, gap MBS 2b FREY, AE R AL s FI{E B ALE 451 5 26.41% F1
10.11% . iz PAUP4.0bS 5K F 4047, 3R18 6 BREB R 2R, HK K 286, —BMEFRE (CD
FIZEFFPERS 30 (RI) 515104 0.8287 71 0.7841, F R 6 $R & A1 29 B IR BU™ 4% — BB, H1F
Bootstrap fi . SR E . 1. TIHFBETBERNTE I ENMHEBAKEREE, MEFH 4
FHFRE . RSLPUEL (Sect. Sphenanthera); 2. ¥ B. tetragona 1E 4 B. acetosella 157 % 2k
FIRF|—EMIF; 3. B. crassirostris W RGN B A Rt — S 0BT,
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Studies on the Classification of Begonia Sect. Sphenanthera
Based on Nuclear Ribosomal DNA ITS Sequence Data

XIANG Jian-Ying, GUAN Kai-Yun™ , YANG Jun-Bo
( Kunming Instituse of Botany, Chinese Academy of Sciences, Kunming 650204, China)

Abstract: The sequences of nrDNA internal transcribed spacers (ITS) (including 5.85 rDNA) of 9 spe-
cies and 2 varieties in Sect. Sphenanthera. 4 species in Sect. Begonia were examined and analyzed
B. cirrosa (sect. Coelocentrum), B. henryi (Sect. Reichenheimia) as outgroup. The length of these se-
quences is 648 — 743bp. and the aligned length of ITS region is 756 position, which provides 26.41%
variable sites and 10.11% phylogenetical informative sites when gaps are treated as missing. Six most par-
simonious trees, with length of 286. consistency index ( CI) of 0. 8287 and retention index (RI ) of
0.7841 were obtained by PAUP 4.0b8 analysis. The topology of the strict consensus tree shows that: 1.
transferring the species with 3-locular ovaries from Sect. Sphenanthera to Sect. Begoria was supported;
and the remaining species with 4-locular ovaries should be kept in Sect. Sphenanthera; 2. B.tetragona
should be synonymized with B. acetosella; 3. the phylogenetic position of B . crassirostris has not been re-
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solved in this study and needs to be further studied.
Key words: Begonia L.; Sect. Sphenanthera; TIS region

FHRT I, BKIEERE (Begonia 1..) EHZAE 1 400 ZFh, 4@ F 63 N4 (Dooren-
bos %, 1998). MIEH AT R E B AT RBMKEREBEN M T HDTLRLG (Engler 5,
1894), Joi#WZH (Sect. Sphenanthera) SHEHBRBBEMNX IS T ZAMS AR
PR RIS HR,, RS RARER, AW, HHNKN—8MHTERS EFRNER
FHE—SAMNEEXHMHRFETMAENE E RS HEERT], B (Doorenbos %, 1998)
/i, AU ETTHAE X —8fl TR REEFEHAH (Sect. Petermannia) B R4
(Sect. Platycenuum) ZH AR ETE EREm RS ARER, IWXHNEXF B. rob-
usta BN SiZHAARKCWRAFEER KN ZR . EHEESEWHHK, REASSEH 3@, #£F
BAHAE 2 em o FEE, EFEBRT 75 3 E0FES, DPFENZETERHAN.
EHHE R S EW MR &R N — SR RE#IT 7 AFEITIE, 20 Tebbitt 5 (2000)
FEKRELB . BF R FHEFE, BREAR FELXHAAY B. avillipara, B.brachyptera ,
B. pseudolateralis %% 3 FEF AN .

TR R (PEEYE) B, 882 (199 UFEaEMBER TR
ik, Xt EKIEER BT TR U R 55 3 ERMBARKEE
2H (Sect. Begonia) W, BSLICEANWLH (Subsect. Crassirostris); ¥IRIZHANTH 4 EHFp
REBIF M A EL (Sect. Sphenanthera); ¥F 5 5~7 %, FREAIHNF B. balansana
Mz, BSLEEL (Sect. Pleiothece) o X—FT 1T TERLMREE Lok T — ok
R AERHNEEX RO, [, ENAPRIIEHR, EEFHE FREE
HIXMWHRI RPN FPER MR R, TNZEA NSRRI, BEM&A
FITESAFR XS . SR B FIR TCBA A RFE (B robusta) EARTEIHEIGEHNEHN,
VU B T 545 N E w48 TS B4R SE{F FH Sect.  Sphenanthera . it FiX N RIBU 7E LA
JERXHET IR B aT 4k 2 fE .

LR, A THEYFIEEBRBREMBENHFREFHHR. Kb 2k
DNA ITS [8]f XTEf#IRIE N K R R F M KN R A Z. BT ITS 18 Y
PR R BN, A AR R TS T A DR P R I 4 R R B R (] O R BB
(Baldwin, 1991, 1992; Cox %, 1997; Kim Z£, 1999; Lee %, 1999; Shi %, 1999).

AE S ITS 3 o8l Far BTt DA AT 8F5E . (1) BSrN=E4H, BEEH
HATH 3 EMMIF ARG RL, BRI AP THHRERTEINS FREF QT
(2) WEHNFTFEGREEFRIA; (3) WaFEY2ERA B IS bl 50758 2Rl
BRHMENEHNK B. tetragona YER B . acetosella WG IBE B A

1 #RFAZE
1.1 #EkiE

FTALRIHRIR AR 1. FEUEAR A7 T BRI b R AW TR A4 (KUN),
1.2 /& DNA RJREX. ITS X5 14, 4k DNA JlE
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A SUBREAFIE - 0.2 g 845, RAMBR K CTAB I (Doyle & Doyle, 1987) HEUE DNA, JFU
1% HISASHEBE, 1 x TAE 28 bl 68 Dk R

JH White 2 (1990) $#RMB[ M7 IISEMP ¥, BREBHHEN RN (PCR) 7E PERKIN ELMER 9600
#I PCR Y _E 34T . F A ITS5 F1 ITS4 — X 5| ¥ 9" 1% DNA ITS X, PCR BIFH: 97CHEM 4 min, H/F
94°CAF ¥ 1 min, 50°CIR K 1 min, 72°CHE{# 1 min, 3£ 30 MEF/E. 72°C 10 min, KEEFRN 20 pl, ¥ i
RMEEHIE LA 1.2% RS SE R, 1 x TAE R TR Wl Ik I R B P-4, X TRET L™K
B. longicarpa 1 B. handelii, 5% DNA BARMKEFIIA 10% B DMSO EiHP 14, B[R, Ui4™9
¥4 Watson 25 FIAE R Atk M & BEATaE4k

MiFe Fz M ARTE U B 4% 25 1k (Sanger &, 1977) JHHE, ¥ B3R PCR X b#EiT, RNBEFH: 9%6<T
¥ 10s, SOCR A 5s, 60CHENH 4 min, #1730 MEHF, RWERN 10 pl, FYLiL/E 2 95CTEH 4
min J5§F ABI 310 B B a7 (UHE TR HME . I RIETRFSIdESRYE, SxTE— e IS
FHIIE . AT I IR HE S
1.3 BEIWREZRNEE

=1 #HEFRE
Table 1 The information of the materials and their GenBank accession numbers

Taxon Section Locality Voucher GenBank Acc.
B. ceratocarpa ? (3-locular) Xishuangbanna X.J].Y.01002 AF048978
B. crassirostris as above as above X.J].Y.01001 AF048980
B . longicarpa as above as above X.J.Y.01003 AF048985
B. acetosella Sphenanthera (4-locular) Lincang X.].Y.01004 AF048975
B. acetosella as above Cultivated at Kunnming X.J.Y.01005 AF048976
var. rubropilosa Botanic Garden
B . handelii as above Hekou X.J.Y.01007 AF048981
B . handelii as above Cultivated at Kunnming X.J.Y.01008 AF048982
var. rubropilosa Botanic Garden
B. lancangensis as above as above X.J.Y.01030 AF048984
B. prostrata as above Lincang X.].Y.01009 AF048986
B. silletensis as above as above X.J].Y.01012 AF048988
B. tetragona as ahove Xishuangbanna X.J.Y.01006 AF048989
B. alveolata Begonia (3-locular) Cultivated at Kunming X.J.Y.01014 AF048977

Botanic Garden
B . ruboides as above as above X.J].Y.01013 AF048987
B. tsai as above as above X.].Y.01015 AF048990
B . wenshanensis as above as above X.J.Y.01010 AF048974
B. cirrosa Coeloecentrum as above X.J].Y.01021 AF048979
B. henryi Reichenheimia as above X.J].Y.01022 AF048983

55 18 /55 3R i SeqEdv1.0.03 (PE Applied Biosystems) % Clustal X (Thompson 25, 1987) #47/F 5%t #0
HeP o FFPF0HEFNIT LI FS LA AR 2H  (Sect. Coeloecentrum) W) B. cirrosa FIBZY44H (Sect. Reichenheimia) [
B. henryi F 5 4B, R PAUP4.0b8 #K{4 (Swofford, 2001) HEFTGEH4HrFI4r 08T, HE &AM
METREFERERFEE, REARRARE &M R (heurstic search) BUZKE— B, A Bootstrap
34T (1000 replications) 148 R Gk b %43 % WL HFIR A,

2 &R
AR SCIUAT 15 FF 2 ZEFRH ITS X (4935 5.8S 1DNA) FEFIHI K BEFE 0 648 ~ 743bp, H:
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1 ITS2 {9 1K BEVE I 4 246 ~ 336bp, ITS1 BIK VL E A 230 ~ 242bp, FTA R ITS2 KEEH
H ITS] M. T 5.85 rDNA M@ 30, 1% 165bp, LBRIEIER . Gap BRI ALERT,
W FEAE ITS KA FIHEF B BN 756 DMrs,, Hebbf 201 MR, 77 P ARGX
HFISBNA, 3 FFIH 26.419% 1 10.11% . FTBFFEH 15 F 2 R Bk SR 1TS1,
5.85F M2 WE . G+ CHEENEK 2,

HEFI IS 1 51125 PAUP4. 0b8 %K 1443 ¥ 15 3] 45 2 B [ f9 46 Xof 388 1% L B R0 AH XF 38% [] 45 1%
PR LE 3, & AP E AT RGBS M 0.140 ~ 12.141% . LA BEZH (Sect. Coeloecen-
trum) W B.cirrosa FNHLZ44H (Sect. Reichenheimia) W] B. henryi Y5 R HMEHE, A KA
BB BT 6 MR AR, KB A&XIEE (Heurstic search) KB —BH . AR
B 286 2, —BCHEIEEL (CI) F4eRtERsE (R1) 4r7029 0.8287 1 0.7841, Fi Bootsrap

SYHTE T M X ARSRIE, AR WE 1.
T2 HSAEITSI M ITS2 HKE
Table 2 Lengths (bp) and G+ C contents of ITS2, 5.88 and ITS] of the taxa studied in present paper

ITs2 5.8% ITS1
Species ( varieties)
Length (bp) %G+ C Length (bp) %G+ C Length (bp) %G+ C
B. acetosella 310 59.03 165 53.33 237 59.07
B. ace var. hirtifolia 310 59.03 165 53.33 237 59.07
B. alveolata 296 59.46 165 53.33 238 61.34
B. ceratocarpa 310 61.61 165 53.33 237 62.03
B. cirrusa 336 58.63 165 53.33 242 64.05
B. crassirostris 313 57.83 165 53.33 237 57.38
B. handelit 315 59.05 165 53.33 238 59.66
B. han var . rubropilosa 316 58.23 165 53.33 238 60.08
B. henryi 246 61.38 165 53.33 237 59.07
B. lancangensis 310 59.03 165 53.33 237 58.23
B longicarpa 310 61.94 165 53.33 230 63.48
B. prostrata 318 57.86 165 53.33 238 74.79
B. ruboides 313 60.38 165 53.33 238 63.45
B. silletensis 303 58.09 165 53.33 239 60.67
B. tetragona 310 59.03 165 53.33 237 58.65
B.tsai 312 60.26 165 53.33 238 62.18
B . wenshanensis 311 59.49 165 53.33 239 60.25
3 itig

HEid ISP e, SRS, WS THSE.
3.1 SCRERREH, FTPRA 15 DRBIP AR, HETEBANFH 3EM B. ce-
ratocarpa, B.longicarpa FFKF 540 W) B . wenshanensis, B.alveolata, B.ruboides, B.tsai [A)
JB—513, I BT SRR N 86% . X —BE R A FFIETHEAN T 5 3 F MM
ARSI T A KRG W B. acetosella, B . acetosella var. hirtifolia, B . lancangensis
B . tetragona, B.handelii, B.handelii var. rubropilosa, B.prostrata, B. silletensis & B.cr-
assirostris [AJ4h—37, HBUH XFRFRIFE N 83% . X — KA X NATE T 1Y 4 1 BT A fioFAs
i, EXAT ALK B—T5r X HiR2EM B. handelii, B . handelii var. rubropilosa ,
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B.acetosella

100 72 [—————— B.ace.var.hirtifolia
L B.tetragona

B.lancangensis

97

B.crassirostris

83 B.handelii
100

74 B.han var.rubropilosa

89

B.prostrata
B.silletensis

_—_:: B.alveolata
B.wenshanensis
B.longicarpa
86 ——: B.ruboides
B.ceratocarpa

B.tsai
B.henryi

99

PEPPPPOS OO POIOOS

B.cirrosa

1 BT IS XS 17 15 2 A s — B
(%5 X EBYRF N 1000 K E E RS A Bootstrap ff; @: FHA4E: A, FHE3E)
Fig. | The strict consensus of six most parsimonious trees generated from ITS sequence.
{ Number above the branches are bootstrap data values ( 1000replicates) . The tree has 286 steps, with CI= 0.8287 and RI=0.7841;
@ : 4--locular; A 3--locular.)

B.prostrata, B.silletensis 3R B, HSCHFREE A 89% ;5 5 —Wor 3 WEAE T R E XY
B. acetosella, B.acetosella var. hirtifolia, B.lancangensis, B.tetragona VA J B. crassirostris
THERERN 9% (B 1), X—25RZFFMUEANK S EARIEFRE R ZRMS, |
DIACHIZAEALE S R B AR 268 i B P AR SR AP R A8 fhiB] . R E 2%
Y ol P A Ao (18] B S 2 O R 0 L
3.2 i SCER (Irmscher, 1939), B. tetragona 5 B. acetosella ) FZ X HIFFAEH —: AT
HEHREHREY, RAABNAREmNEEHCRERmEENR, RIEETEITH. tnd &7
KB, A HbnA R et B X B A 3 B IO AR {8 B A (] AL BRASDR s = A
22828, A% 9257, LA&BA 1500, EAIRRAMRAHEMIMMARAE, 4R R A
Wtk . B B.acetosella var. hirtifolia FIREF=H (B3) SIFH-NME, RELFEFIHE MY
ARE; me—BHTERMARNAERLEGHENMNARERNT B. aceosella F
B. tetragona Z[8); WRAMBFHIERF N A S B. tetragona WIFIERA (M REHE, RE
A REAE) MG HFE . XTHRMRESZHN M B. prostrata . B. silletensis, T A114% B # A &
L RMARENBHFUSLRERETLMNARENER, BEARRBRBIRLH AREERE
FEFEERENAE. AR, REEGFENARERX —FEAEZRARNIFAL LA
EFEZEXGFAE, B LA EMBFIE, IA R B. acetosella T B. tetragona W% A 7l —Fh .
K 2 L se R, MW BFRIIZRN B. acetosella, )G &N I NIEM R4

ITS F¢ 5 W & &R Bl 1 B.acetosella, B.acetosella var. hirtifolia, B.tetragona, B.l-
ancangensis AL ) /N3 SC X FF R N 100%, H'YY B. acetosella, B. acetosella var. hirtifolia ,
B. tetragona [BII4 3T BR G B LE 1 ~6 TIREMNZD], B. acetosella F1 B. tetragona FJAHXT
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BB AL R 0.843% . WA EHE R (1999) M ITS 1E R B R R 431 7 F AR e,
AHTES FAE Y P R ITS AR E R 1.2% ~ 10.2% , B ITSZERE X 9.6% ~28.8%
SEATEAFHE, ITS B E 42 R FRATFE E IR B B tetragona 1E4 B. a-
cetosella FIF 2 AL PHATIRL &1 o

3.3 #%3: 3, B.handelii, B.handelii var. rubropilosa, B. prostrata B ITS J¥ %) [A) 48 Xt 53 1%
PEBS(UAHZE 4 8% 5 RIE, MXTHEHEHUN 0.556% ~0.696% . B EATH K/ X
THERIR 100% , MTTMGEELHAL FIESE T B. handelii Fil B . prostrata [A] 3R AR N AHIE
HoFHERESFE LA —EES, mHEERESH DeH AR, N ERT —EITN
HEHSE, R () ARERESEATT 3B IR PR

3.4 SHXEFPLUTHEDTENREE XF KT 0T BB Z B. crassirostris
B, XXTEEEE (1999) MM S EMERD THE—ZRGED B. crassirostris
METFRERATES LB, ZRHUBREGTFUNZEHM TS XN, G5H B. crassirostris
HEM a2 e AT, R EEg iR E R 6, 5 3 EM BAANE THUEHM S
AR WA EXE, ZRNOAERE, BaEEAFKENEE. &, BE. T 7.
Wi . B, HS50M TSN B. hayatae MM, BHU LM, BRESZEP X
AT WNZAHNSEZN, BZMERLEENEY AR FBA S AN TFRIZHMFME,
RMERSELE RE— L84 HEHHAIENE, $ITEAMRA G E EaHNSAE
NiE.

i ERPEET EMBIEIM. BRRCET ., BAREIMURS THYMELTEEHIMRE. BRK%
2 B PR Y

(& % x #k)
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