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&R Al BAE G AR R AT R
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Ty
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TRII ~ BREERE M EEE -~ BEEE - 2012 - SEEAMS B EBRR R RSN - &

T ELZERSE 61:12-28 -

EEFE AL (Eriobotrya) THYLEMACIEVINEF LTIEHE - B2 0 AR

TG o AR R 2 A A IR ~ S E A R - s3 AN [R] Y Bk e it
B Ry 2 (A 1R o ARWFSCH] FIELIERE DN AAEERIE (internal transcribed spacers,
ITS) FF31 ~ BERk B NImarK B RIES 53 Fr ol S B8 ~ FEFP B Bk b I RB MR ERE T =
1 I A A 2 o BE A o SRS SREEUR o 1440 i IR AR AT R AR ) ] S 1S 593
W ELES (base pair) FVITSIES! » (G 7{E#EELAT B (variation sites) » imarKEE[KIE 53
75165 841 i 225 35 H W0 AR 0 22 ST B 5 DS L PR B B TR B (phylo-
genetic tree) 8 H ST A= MBS Y By BJEEE (monophyletic group) » ARANIREG
&S E R ~ BB LA K (R & IREAS R 0 258 - (SRR ERIRES
A A Ry [F)— B TRV BERFRIA 1 A 1 KAV E B AR -

RASERA - S - EHEL  ITSIFY » marKIF ~ BIHERIGR -

il

Al

FKE OB (Photinia) » 2445y Photinia de-

WAL (Eriobotrya) FeFETkEl (Rosaceae)
B4 (Pyreae) HHkEAIEY) - ZIBAIH32ME
S AR BRI T R AR EAT M L& (Badenes et al.
2009; Li et al. 2011a; Lin et al. 2004) - HrfLAm
[Eriobotrya japonica (Thunb.) Lindl.] KB Y
TSR (Badenes et al. 2009) » BIEZLHETN
thERHEH200-1000 miZ #z# (Shih 2007) -

B A AL - Hemsley (1895) %%

flexa Hemsl. (BELHE) - AL ARE S
1 ; Zf%Henry (1896) fisk = EHWfE - B
P. deflexa Hemsl. S AIEFEMAE [E. japonica
(Thunb.) Lindl.] » [fiMatsumura & Hayata (1906)
K Kawakami (1910) JR¥JHP. deflexa Hemsl.
HIAC Sk - Hayata (1913) HIZER—FEP. bui-
sanensis Hayata (B ILIHEAHE) - Nakai (1916)
5P deflexa Hemsl . #E5% EHEALE - » WP

- AP RV R BB SE B - Bl GrPf e

AN L AW —

CATERBE R B G RSB AT RS 261758 o B HI ¢ 1005:12H29H -
- BITZ R EUOR B RMCR AT L BT e A BRI B - 5 Srb
- BINLREERZHRME AR ERZ R - 58

= o

FHFId ©

. MBI TS UL BH BRI B - 51 SRR
SEEEE - B TEME ¢ chl@tari.gov.tw ; EIELHE : (04)23331705 -



buisanensis Hayata#T#H & Ry = I (forma) » H[I
E. deflexa (Hemsl.) Nakai f. buisanensis (Hayata)
Nakai ° Kanehira (1917) {/5#5HIP. deflexa Hemsl.
P buisanensis Hayata  Sasaki (1928) HIfsEFIE.
deflexa (Hemsl.) Nakai2E. buisanensis (Hayata)
Kanehira » Kanehira (1936) 5@l AR SR Fy
EENAUSEFE (variety) E. deflexa (Hemsl.) Nakai
var. buisanensis (Hayata) Kanehira & Sasaki *
WSS —FrEFHE. deflexa (Hemsl.) Nakai var.
koshunensis Kanehira & Sasaki (F.ZILIALAE)
Masamune (1954) 5 ECEGLIREAE 5 1R & L LIBEAE
B Ry LAY EY < Li (1963) &t
o3 s = AE %Y » BJE. deflexa (Hemsl.) Nakai f.
deflexa (GTERLIT) ~ E. deflexa (Hemsl.) Nakai
f. buisanensis (Hayata) Nakai (ZEQLAEAT) K
E. deflexa (Hemsl.) Nakai f. koshunensis (Kane-
hira & Sasaki) H. L. Li (& LIHLAE) » fEbZ
BEEIARBUS AL (1963) #I53%H - Liu
(1972) K Yu et al. (1974) ¥ HIEILI (1963) Y
ELZBEHE o Liu & Su (1977) 5 HEALAT i
Fo i fE 2L - B[ A fe sl LAl - R
BB Ry T AY 224 (synonym) -
Ying (1985) FIEGE E EHEHEYI - 1AL
(1963) RYEREHRF 5L 53 B —fE%L = Ohashi
(1993) BRI /3 R RIfIE Y - JRFI R LIREAT
FRE By S EHLAE Y 4 (synonym) © Liu et al.
(1994) K Lu et al. (2000) HIEEMA 3 R =
el 2y - B EHAE ~ B LIS S IR A Lt
2 e Lu et al. (2003) S EE LREAR S TR AR 1L
HEAE R B Ry 28 A Y F2 A4 AN o S R Y -
Hong et al. (2009) DUERSHE K2 RN A% 1
RAESE (RAPD) M IR A AT iR < i
AR - 5 SR AL A B LA 73 Ry
AU I LA AT AT fe e e B B R AT /T
T A B Ry S o

HOHLR R G I AR BB R SRR (R
1) "] DAZS B A S HORE 1 S R 20 S

aEF A 13

B ES IR 2R - AR ST HE
R T E DM R B ik - B AREH
FIJFHSSR (Soriano et al. 2005) * RAPD (Hong et
al. 2009; Yang et al. 2007a, 2009b) ~ ISSR (Xie
et al. 2007) ~ AFLP (Yang et al. 2007a, 2009a)
HiSequence-Related Amplified Polymorphism
(SRAP) (Qiao et al. 2011) F/r THEZEHDNA
FrE&F51 (Li et al. 2007, 2009, 2011b; Yang et al.
2011) HEFTHEMEJES Y 53 FE R 55 B {5 SR
I3HT o

KBRS RNAZL[A] (ribosomal RNA gene,
rDNA) Bz NHEERRIFRIE A (internal tran-
scribed spacer, ITS) J#%! B BE AL VIfE [ 22 42
RK - CEZEMREBRYER B SGR R
WH5% (Alvarez & Wendel 2003; Baldwin 1992;
Baldwin et al. 1995; Hamby & Zimmer 1992;
Li et al. 2009; Yang et al. 2011) » [ EE#k A%
HImatKEE R R FERI1500 bp » LR rnKEEREY
AT (intron) &I (Hilu & Liang 1997) * /&
TE R e AR R Hh i i PO AT AR 8 (Neu-
haus & Link 1987; Olmstead & Plamer 1994) »
HEE R EYIBIEBR TR HTHIHIE (Johnson &
Soltis 1995; Kron 1997; Liang & Hilu 1996; PI-
unkett ef al. 1997; Steel & Vilgalys 1994) -

P e ~ A INEL R g
5 1 i 7 2 B A A R R S L R - 2
YT AR R OR BRI B - 1 o B AL A
1 - AR R T TR (Mac 2004) © AHF5E
BIEH 8 i A MA@ Y TR R B AR B o3
FH EAVEEEIISE - MRS T R R i I A
HEAT R S K S R T IR -

MFER T
B
8 IR AR HERE A B ER 5 B AN 2B AR
(1 - 2) 5 [FEEAF O B SRR R
BEAH (TCF) H - BREREE AR NIRRT A
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Table 1. History of taxonomic treatment of native Eriobotrya in Taiwan

Year Author Eriobotrya deflexa f. deflexa

Eriobotrya deflexa f. buisanensis ~ Eriobotrya deflexa t. koshunensis

1895 Hemsley Photinia deflexa n.s.”
1896 Henry P, deflexa
1906 Matsumura & Hayata P. deflexa

1910 Kawakami P, deflexa

1913 Hayata P, deflexa

1916 Nakai E. deflexa f. deflexa n. c.
1917 Kanehira P, deflexa

1928  Sasaki Eriobotrya deflexa

1936 Kanehira
1954 Masamune
1963 Li

1972 Liu

1974 Yuetal
1977 Liu & Su
1985  Ying
1993  Ohashi
1994 Liuetal
2000 Luetal.
2003 Luetal

E. deflexa var. deflexa
E. deflexa t. deflexa
E. deflexa f. deflexa
E. deflexa t. deflexa
E. deflexa t. deflexa
E. deflexa t. deflexa
E. deflexa t. deflexa
E. deflexa f. deflexa
E. deflexa t. deflexa
E. deflexa t. deflexa
E. deflexa f. deflexa

Photinia buisanensis 1. s.

E. deflexa f. buisanensis n. c.

P, buisanensis

Eriobotrya buisanensis

E. deflexa var. buisanensis n. c.

E. deflexa t. buisanensis
E. deflexa f. buisanensis
E. deflexa f. buisanensis
E. deflexa f. buisanensis
E. deflexa f. buisanensis
E. deflexa t. buisanensis
E. deflexa f. buisanensis
E. deflexa f. buisanensis
E. deflexa f. buisanensis

syn. of E. deflexa

E. deflexa var. koshunensis n. var.

E. deflexa f. koshunensis
E. deflexa f. koshunensis
E. deflexa f. koshunensis
E. deflexa f. koshunensis
syn. of E. deflexa

E. deflexa f. koshunensis
syn. of E. deflexa

E. deflexa f. koshunensis
E. deflexa f. koshunensis
syn. of E. deflexa

2009

Hong et al.

E. deflexa var. deflexa

E. deflexa var. buisanensis E. deflexa f. koshunensis

“ c.: combination; n.: new; f.: forma; s.: species; syn.: synonym; var.: variety.

AR BE B o IREEAR A KGR B Sz
PR EAR AR e pE e A R e s A -

AW FE R AR A B S B AR A
(1) AR FEREEYI SC T ARE - 5~ &5
dt (HAST) ; (2) TR EatkEiliarn
TEYIEREAEE - 51 ~ 54 (TAIF) 5 3) BVES
R LR RAEAEE - 5 - b (TAD
(4) BN LR BRI - 58 - B
(TCF) ;5 (5) B AR EYIEEEARE » &
1 ~ 5 (TNM) ;5 (6) BN FFRBHCR AR E
IEBRER AR » 308 ~ BEER (PPI) ©
TEM A REERE

R B E T AR A TE 2 IFA AR IR 1
[E5E » #L5#H30% ~ 50% > 70% > 80% ~ 90% »
95% WG KE 5 I /K R BE (TR 2047 88) + SRT%

DS ST fEgE R iz FER R Pk i BRI
W IBHZ LR B2 IRFENIBRIR - PRz IR
Ak WhREIERL 8B RYEE (stab) b
B ER DISEEEEIE S (coating) 907 (JEE
#120 nm) » FLUFHEUE 7 #EMEE (Scanning
Electron Microscope, SEM) (HITACHI S-3000N,
Japan) BIZAERHYRIAYIERE -  FDIREERR 1S kv
TEITIR P4 -
HGRARES

THPIHEDNAIHIIN © kRS HEN2.5 g4
Fr o #elHGawel & Jarret (1991) Z Fife it A5
B R CTAB A HUEYIMEDNA » i {7
2-20°CUkFE TR - DNAFEREE DU ataE
(HITACHI, model 3000, Japan) {#H5E °

ITSFEH Z ks« ITSER I By 41 s
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Fig. 1. Samples of native Eriobotrya in Taiwan collected for use in this study. Note differences in latitudinal and al-
titudinal distributions among these samples.

®2. BEBAEH

Table 2. List of native Eriobotrya samples used in this study

Taxon Collection No./GenBank Accession No. Collection site Code/Note
Eriobotrya deflexa f. deflexa C4624 Yangmingshan, Taipei 01D
C4678 Beichatianshan, Taoyuan 02D
CHLO0001 Hehuanshan, Taichung 03D
C0130 Meifeng, Nantou 04D
C0134 Qinggingcaoyuan, Nantou 05D
C4645 Lushui, Hualian 06D
C4622 Lidau, Taidong 07D
Eriobotrya deflexa f. buisanensis C1140 Beidawushan, Pingtung 01B
C4649 Laiyilindao, Pingtung 02B
C2325 Dahanlindao 9K, Pingtung 03B
C4713 Shizi, Pingtung 04B
Eriobotrya deflexa f. koshunensis C0001 Banpingshan, Kaohsing 01K
C4615 Guanshan, Pingtung 02K
C4616 Eluanbi, Pingtung 03K
Eriobotrya japonica cv. Bianco FJ449734 NCBI * ITS
Eriobotrya bengalensis FJ571503 NCBI ITS
Eriobotrya cavaleriei FJ810022 NCBI ITS
Eriobotrya fragrans FI810024 NCBI ITS
Eriobotrya seguinii FJ571507 NCBI ITS
Photinia serratifolia FJ810021 NCBI ITS
Eriobotrya japonica GQ434196 NCBI matK
Photinia serratifolia AM288111 NCBI matK

“NCBI: National Center for Biotechnology Information.
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RERFITSLEAITSAS |75 » HF514 71 kK
ITSL : TCGTAACAAGGTTTCCGTAGGTG
(Hsiao et al. 1995) }ITS4 : TCCTCCGCTTATT-
GATATGC (White et al. 1990) - PCRAYZ TS
#5100 ngfEADNA » 0.3 M5 [F%f » 200 uM
dNTPs (Stratagene, Germany) * 1.5 mM MgCl, *
1.088A7 1 Tag DNAZE S8 (polymerase) Sz1x
PCR buffer (Phusion, Finnzymes, Finland) » <&
FEBETE Fy50 L © 3% (amplification) BRI
tet I Fy98°C N 30F#)#8# % (initial denaturing) *
IR C101) - BRAER T 49°C208 » 72°C30
P - HEREEETTISTEER » IR LAT2°C 7o RS SRR
J& o AT BRI EMEERSERS (thermocycler)
HE1T (TC-9600-G, Labnet International Inc. Edison,
NJ, USA) » FEPILL.5%EE (Seakem LE Agarose
Cambrex Bio Science Rockland Inc., ME, USA) £
0.5% TBE buffer (BDH, England) H&& k3-8 -
IR R AE = FLL100 VEERE /3 HE3 54057
## (Mupip, Tokyo, Japan) ° 43T EAa6 BERS0 bp
ladder (Promega, USA) ° & ¥k55% A0 mg/mLiR
{L.ZEE (ethidium bromide, EtBr) (BDH, England)
et - MAF260 nmikRZERSDET - BIZEDNA
fieats » LA AR AT R T A R A - T
DABRRRAH Fr i 8 -

matKFe9\ 2 Wik 2 5RHHu er al. (2000) Fit
BT [ FETTHERY O - HodimatK-forward
M5 R CGTAAACAGTCTTCTTATTTACG °
matK-backward#J 5 iy TATGTTTACGAGC-
CAAAGTTCTA ° PCRIYIZFEME(FHII 235 Potter
et al. (2002) ZEFRAVTTIE o IFERRIFF550 nghBifi
DNA * 1.0 uM5[F¥} » 200 uM dNTPs (Strata-
gene, Germany) > 1.5 mM MgCl, » 1.088{\ii¥ Taq
DNA% AT Sz 1¢ PCR buffer (Invitrogen, USA)
SFERERERE F525 uL - S B 95°C R 1.5%
SRR - $23595°C30%) - BREIFET F542°C30
¥+ 72°C1.547 88 » SEAEETA00EE - RRLL
72°C1057 G AR E o HARJTiEE R BRI TS >

FolL HFH1M

B[ S FEAHIE] o

ek B2 ST EL AT © DA EpGEM”-T
vector ~ 2% ligation buffer 5z T4 DNA ligase (Pro-
mega, WI, USA) » JIZKE#EE Fy10 uL - BN
16°C N 4/NRFETTHE A M (ligation) © HUS pL
CLIE R & IR - TIAS0 nLIB AT
(competent cell) (E. coli DH50) » #Z18IREI95)
BE0CT » FLI42°C/KRBHEITRIATE (heat
shock) * #2E MIAS.0.C Mediumfit37°CEs#1
/N - SRBEEBATA & HIPTG ~ X-gal Bz Ampicil-
linlZ LB (Luria-Bertani Broth, Miller) fiiehs#
HE > B3 CTIREERE -

HETH R R < B SR ERY « PR SR A
FHEEEE - F R EEESREE S E (Econo-
Taq” 2X Master Mix, Lucigen, WI. USA) KBk
POEN B I ER N - E—PHAR
Tl EcoR 1 (BioLabs, New England) KA
DNA fr B/l | - #SE Ik R AETS L DNA
FrEtREBVE R & PR E SRR - AREEITE
HERHHEELAEA] A (miniprep purification kit,
Protech., USA) » Wi LR VK FIE HiE « H—
b2 SEE S8 A A o SR T R AR 6 AL 1 T
TR ARV R G IR A B T - LLABI
PRISM" 377 DNA Sequencer’E ¥ * K5 K S
SEITAH A ERE -

DNAFFAIER T« 23 BM Y5
LIBioEdit (v.7.0.9, Tom Hall, Ibis Bioscience, CA,
USA) $RESHEI TSP L2 H 5 HEF (multiple
sequence alignment) * F5F]FIMolecular Evolu-
tionary Genetics Analysis (MEGA v.4.0) (Tamura
et al. 2007) BRASET TRUEBATR 3 HT S V228
FRBERYETE - AfENational Center for Biotech-
nology Information (NCBI) &2 # 5% ff AL
T8 (E. japonica) ¥ (P. serratifolia) ZITS
EmatKI751] » JARBE M SAE (E. japonica
cv. ‘Bianco’) B4} (A @ FIAEAY R RE LA (.
bengalensis) ~ KAERLAD (E. cavaleriei) ~ FAE



AR (E. fragrans) s/ NERLAE (E. seguinii) 1Y
ITSFFHIG R EMSMEE TS (R2) - ERiIFF
HIRAAIEEEE (pairwise distance) L AKimura’s two-
parameterfZ % (Kimura 1980) 5 » B Llcom-
plete deletion /7 =G AR (Neighbor-joining
tree, NJ tree) (Saito & Nei 1987) » i34 Tinterior
branch testE #1000 K5 E T34 (node) HY
{5 (Sitnikova et al. 1995) °

#w B

B AR AL B Y < AER T R T BRI B
EIETERIE - H Ry = FLKL (tri-colporate) * A
LR » K - WimisE ; mEEilE
=ZUEE (tri-lobed circular) ° F#Hi (polar axis)
R R21.2-25.1 um » ZR3EHH (equatorial axis)
FefU22.0-26.3 um o SMEERSEAG k67 S B iR
A BALCEIEFLIX ([E12-4) -

BIHAL (E. deflexa f. deflexa) WIAERY ([E2)
MR RA25.1 pm > JREEE#J26.3 um > PELL
{HF50.95 » HMEERTET Ry iz S RURRAUR I 22
fL (3R3) 5 BB LRI (E. deflexa f. buisanensis)
HYFERD ([E13) FRflRA022.3 um » JRIEHRIER
22.8 um * PEFLE0.98 » SMEESTER Ry & HiUfhk
BEFERHIZEFL (3%3) 5 BT (E. deflexa f.
koshunensis) HIAERY ([El4) MlfiEAI21.2 pm > IR
AEHRA 22.0 um » PEEK{E0.96 » SMEERTE Ry
PR BB BRI 2 R 2 FL(3R3) -

E A S MRS Ry S A B B AR
ZEfL o B LA ~ R LAY S MRS Al
AR B H B Rz LT DUE A - Sk
LA R TR L LIREAT A TR 22 L5 i R s R o

ZEFL S AR Z R 22 5L - IR AR Rl o ik
8 3K3) -
RGBS

ITS DNAFAIRLERR T B FF55%E
HS Ml P R B8 o SR T B RS A T T - S8 L8388

aEFAME R 17

—_—

2. GEMCIERAITE AU TR - (A
B) Ml ; (C * D) ZR&EM  (E ~ F) AL °
Fig. 2. SEM-micrographs of pollen grains of Eri-

obotrya deflexa f. deflexa, showing polar view (A, B),
equatorial view (C, D), and colporate view (E, F).

3. s LIREACTERY FER Y i it =0 7 B A IR
Fi o (A~ B) #ii[fii 5 (C ~ D) 7R8I 5 (E~ F) L -
Fig. 3. SEM-micrographs of pollen grains of Eri-
obotrya deflexa f. buisanensis, showing polar view (A,
B), equatorial view (C, D), and colporate view (E, F).
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FHEMRASE P12 - LIBioEditik B8 T ¥ 5 HE
H| > EEE—EUESF (consensus sequences)
I 2ENCBI#RG Py LA E K (BLAST)
ok REFEREAT (E. japonica) BiancoliE 151
(GenBank accession number: FJ449734) W& 43H
ITS1 ~ ITS2525.8SHYfF31 - AikBaiz 140
8 AR AR A L ITS — 20 Fr 9143 1115593
W EEES (base pair, bp) » HHITS1HYFYIRE
B5223 bp * GCE & F64.57-65.02% » {HEHB 1
fE 5 ST B (variation sites) (RZfA205 bp) 5 1TS2

4. (ISR r St =0 1 B R
(A ~ B) il ; (C ~ D) #/58ET 5 (E ~ F) 9L »

Fig. 4. SEM-micrographs of pollen grains of Eri-
obotrya deflexa f. koshunensis, showing polar view (A,
B), equatorial view (C, D), and colporate view (E, F).
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Table 3. Pollen morphology of native Eriobotrya in Taiwan

HIFFF IS 204 bp » GCE& & 569.12-70.59%
i oflEs AR (53R 78 bp, 94 bp, 96 bp,
164 bp, 176 bp, 198 bp) ; 5.8 SHIFFFIE
F5166 bp * GCE#ITLy65.45% » M FATE
(4) -

DIAGRER 1407 15 18 7 A LS RNCBI R
BEREBAEY) L ITS - 5 25 e B 1| T o 6 Bl
{%#8f (phylogenetic tree) » A ffKKimura’s twopa-
rameter (Kimura 1980) /7743 & HEREEFSEL -
FE LR P R BB G DA L AR REAAL ~ 41 4R
Ji& K R R g AN R A Y BEAE B L e (3%
2) Ry R AN (NT tree) ([&]5) » FLlin-
terior branch testEE #1000 FEAL 4% By ]
BEE - FRFR A MR SRR 5 18 [ A AT S
Fo— 8 HEEE#EI6% » BLH A2k
53BH e

ZHM = A LB - P ERE
sl RN SE S I stz g S Bl kil NI
FRESHRRIEE RO A LI S AT R R 2 — B 5
TR HAERE LR BRI SS90 A3 i FI LR
SPEaROFAN =8 RS 2y SE LS v il
I LIREAE S B B G SRR RS RO i AT AR
=S R - S 2En el LB 2
FREREMEI A B - AlEEER H ALEREEAAI LY
B Ry — B BL T REF LR U Rk
KA BRI R R R 55 R SREHEE
R A S E A S i — R R B =R -

a1 B 1 [ A A A = TR R S 25 e I
(average pairwise genetic distance) (#%5) gt >

Polar axis  Equatorial
Taxon (P)/um  axis(E)/um  P/E  Shape Sculptural type Puncture
Eriobotrya deflexa f. deflexa 25.1 26.3 0.95  Nearly spherical Wrinkle wave and shallow None
bulk stripe
Eriobotrya deflexa f. buisanensis 223 22.8 0.98  Nearly spherical ~ Scattered deep stripes Sparse
Eriobotrya deflexa f. koshunensis 21.2 22.0 0.96  Nearly spherical  Scattered deep stripes Dense
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Table 4. Length and GC content of ITS sequence of native Eriobotrya in Taiwan

Length of ITS1 GC Content of Length of ITS2 GC Content of Length/GC Content of 5.8 S
Code ” (bp) ITS1 (%) (bp) ITS2 (%) (bp)/(%)
01D 223 64.57 204 70.59 165/65.45
02D 223 64.57 204 69.12 165/65.45
03D 223 65.02 204 70.09 165/65.45
04D 223 65.02 204 70.59 165/65.45
05D 223 65.02 204 70.59 165/65.45
06D 223 64.57 204 69.61 165/65.45
07D 223 64.57 204 70.59 165/65.45
01B 223 64.57 204 70.09 165/65.45
02B 223 64.57 204 70.09 165/65.45
03B 223 64.57 204 70.59 165/65.45
04B 223 64.57 204 70.09 165/65.45
01K 223 64.57 204 70.09 165/65.45
02K 223 64.57 204 70.09 165/65.45
03K 223 65.02 204 69.12 165/65.45

“Code: see Table 2.
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5. HHITS FRolEie < &8 R A s S A 2 55
BRERUR R

Fig. 5. Neighbour-joining phylogenic tree inferred from
ITS data. The value of the interior branch tests > 50%
is shown on each branch. Branch lengths are pro-
portional to the number of base changes along each
branch. The solid diamond (4) indicates the native Eri-
obotrya in Taiwan. (Code: see Table 2).

A B R LA 50,0041 - SEAEAT
BN A LIBEAT R 550.0044 - 2k LIREAT BLR &

LG F50.0022 » %92 G AT B ) Lt
A D B T A A B 2 LA V- 2 e
B91/2 5 1 A E A A R AR S o P2 R
HEHF50.0058 » 2k LI#EAE F50.0009 » &L
HEAERT 50.0035 -

matK¥& 53 P 5B R 23  + DR AH
[R5 A 1403 i i AR A mat KBS 53 9|
AHETTRSE AT (E. japonica)  JEER7rmatK
F#%1| (GenBank accession number: GQ434196) Lt
¥ - LHE15658 bp  ATH YR HEFF 21 16T
BB ERAT B, - GCEr & R34.2% ©

L RHEE—2 DINCBI N #Z fR Rs fE A
B RS+ DLEER I marK P 3 AR R
i RIS (IEl6) » [F1iLlinterior branch testEE#E
1000 R FFAG 253 B BERY FIE I o A SRR
MRS 15 18 [ AR AT AR SR Ry — i - Hom]
{EREE92% » B HAMZBEI LB -

& &

1 S A A it 2 e 7 e 2 22 3 {1 R
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Table 5. Average genetic distance among the three taxa of native Eriobotrya in Taiwan and among samples of each

taxon (diagonal)

Taxon Eriobotrya deflexa f. deflexa Eriobotrya deflexa f. buisanensis Eriobotrya deflexa f. koshunensis

E. deflexa f. deflexa 0.0058

E. deflexa f. buisanensis 0.0041 0.0009

E. deflexa f. koshunensis 0.0044 0.0022 0.0035
P B AR ML Ry BLJEAE (monophyletic group)
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Fig. 6. Neighbour-joining phylogenic tree inferred
from partly matK data. The value of the interior branch
tests > 50% is shown on each branch. Branch lengths
are proportional to the number of base changes along
each branch. The solid diamond () indicates the na-
tive Eriobotrya in Taiwan. (Code: see Table 2).
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Fig. 7. Eriobotrya deflexa f. deflexa. (A) Tree shape; (B) Inflorescence; (C) A flower; (D) Vertical-section of a flow-
er; (E) A flower petal; (F) A fruit bunch; (G) Surface view of a fruit; (H) Vertical section of a fruit; (I) Cross-section of
a fruit and (J) Seeds.
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SpEin 5 () fET
Fig. 8. Eriobotrya deflexa f. buisanensis. (A) Tree shape; (B) Inflorescence; (C) A flower; (D) Vertical-section of
a flower; (E) A flower petal; (F) A fruit bunch; (G) Surface view of a fruit; (H) Vertical section of a fruit; (I) Cross-

section of a fruit and (J) Seeds.
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Fig. 9. Eriobotrya deflexa f. koshunensis. (A) Tree shape; (B) Inflorescence; (C) A flower; (D) Vertical-section of a flower;
(E) A flower petal; (F) A fruit bunch; (G) Surface view of a fruit; (H) Vertical section of a fruit; (I) Cross-section of a fruit
and (J) Seeds.
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Fig. 10. Comparision of leaf morphlogy of native Eri-
obotrya in Taiwan. (A) f. deflexa; (B) f. koshunensis
and (C) f. buisanensis.
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Phylogenetic and Taxonomic Study of Native Eriobotrya in Taiwan'

Kun-Cheng Chang”’, Hui-Lung Chiu*’, Yen-Hsueh Tseng’, and Shu-Lin Deng’

Abstract

Chang, K. C., H. L. Chiu, Y. H. Tseng, and S. L. Deng. 2012. Phylogenetic and taxonomic study of native Eriobotrya
in Taiwan. J. Taiwan Agric. Res. 61:12-28.

The native Eriobotrya plants in Taiwan are the wild relative of loquat crop, and they distribute
across the entire island of Taiwan. The taxon of native Eriobotrya in Taiwan was treated inconsis-
tently in past decades, either as species, variety, or forma. This study was conducted to reassess the
systematic status of native Eriobotrya plants in Taiwan by investigations of the internal transcribed
spacers (ITS) region sequences of nuclear ribosomal DNA (nrDNA), partly matK gene sequences of
chloroplast DNA (cpDNA), and morphological features of leaves, inflorescences, and pollens. Results
of ITS sequences analysis showed that only 7 variation sites were detected in 593 base pairs (bp) of
ITS sequences obtained from the 14 samples of Eriobotrya plants collected in Taiwan. In addition, no
variation sites were detected in 658 bp of partial matK gene sequences. Phylogenetic analysis showed
that the native Eriobotrya in Taiwan belonged to one monophyletic group which was well separated
from other referenced taxa from National Center for Biotechnology Information (NCBI). However,
the distinction among three taxa of the native Eriobotrya in Taiwan was still unclear. If affirmed by
more other nucleotide sequences would support to clarify the taxon under Eriobotrya deflexa.

Key words: Eriobotrya deflexa, Rosaceae, ITS sequences, matK sequences, Phylogeny.
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