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Table 1. The original and name of 15 flowering cherry cultivars used in the assay

No. Cultivar name Scientific name Locate of material
1 Wu-sheh Ying Prunus taiwaniana Hayata Wau-ling
2 Si-yuan No.1 Prunus transarisanensis Hayata Si-yuan
3 Si-yuan No.2 Prunus transarisanensis Hayata Si-yuan
4 Jyh-liang No.1 Prunus transarisanensis Hayata Jyh-liang
5 Jyh-liang No.2 Prunus transarisanensis Hayata Jyh-liang
6 Jyh-liang No.3 Prunus transarisanensis Hayata Jyh-liang
7 Wu-ling No.1 Prunus transarisanensis Hayata Wau-ling
8 Wu-ling No.2 Prunus transarisanensis Hayata Wau-ling
9 Wau-ling No.3 Prunus transarisanensis Hayata Wau-ling
10 Wau-ling No.4 Prunus transarisanensis Hayata Wau-ling
11 Wu-ling No.5 Prunus transarisanensis Hayata Wu-ling
12 Wu-ling No.6 Prunus transarisanensis Hayata Wu-ling
13 Si-yuan No.3 Prunus transarisanensis Hayata Si-yuan
14 Ta-san No.1 Prunus transarisanensis Hayata Ta-san

15 Ta-san No.2 Prunus transarisanensis Hayata Ta-san
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DNA HEX /5%

(T [ PRERTVFAEUACR 0.1-0.2 g » FI[M kR VI8 > FIpEd ko - 1" 65°C DNA
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polymerase (Promega) » & [ 27| Operon kit (OPAA-OPAE, OPA-OPJ # 300 %) » ™7t i?ﬁf&f%ﬁ,‘ﬁﬂ 1
50 uLfi Jﬁ?#’ﬁ I s L" DNA Z 5 FI%LI%SQ (STRATAGENE, robocycler gradient 96 temperature cycler)
HUe = R, i ﬁt 94°C 3 min—37°C 1 min 20 s—>72C I min20s > ? Y- ﬁr’ﬁﬁ& FII'l94C
1 min 20 s—37°C 1 min 20 s—72°C 2min20s - %~ 44 [ﬁrp:%i SR F‘/Efﬁ L 4°C 9 IRV
e

TV 12 pL 55K ",Eﬁi FIEE TEERRTSEPY DNA » 91 1 pl #678 %?ﬂﬁﬁ? i (loading dye, 30%
glycerol; 0.025% Bromophenol blue) > I') 1.5%%} "[’i??“ (agarose, boehringer mannheim gmbH
Germany) 3£/~ %T Ef Hl7% 30 min o FH N ] 0.5 mg/mL 3% [* ¢4t (ethidium bromide) H:<|
20-30 min » ¥ UV 45 g”—%ﬁﬁ?ﬂ DNA 2R|[EHFE » Eftﬁ'bﬁq* & EJ[F Kodak Digital Science ID
Image Analysis (Eastman Kodak Co.) §¥;fit73 Fr-fak » 25 e vR[ FEf 55 7 o

HigRAR SR

[~ Jaccard (1901) FPrf.l AR} G JT 2 SRR REERIfIOAH ()7 » 21 25 20 - Nab/(Na + Nb —
Nab) » H 1 Na LB a (iG> Nb fLEE b Ul"fi”“%r Nab fLEEA a A{1b HF O - (i
i#{ﬁ%qﬁiﬂ% RIRIEHUY @ﬁgq o

TFF] NT-SYS P;X’ﬁﬁ'r?iﬁﬂﬁ I AT £k (unweighted pair group method with arithmetic
mean, UPGMA) 5 ETE A DNA A FEAFI {472 gt & %"%E}% l'%ﬁq‘?ﬂ' o

/m R

EEFERE
ST 1S AR R SRR (Prunus tawaniana Hayata) 9t & ﬁ?ﬁt VREIT fﬁ]“ﬂﬁ’: e
LR - 2 0V 38 15 TR VI [ BE ~ 1 3 R B e



236 F[fﬁjgﬁiw FV57E BT4H

ISP 04 B3 % - 5 lﬂﬁf R R e e
SRR (S b H o St R I e I JihR - ] S B R R Jt“ﬂfﬁf’%r e ETEI T
B T8 R R T IEF U B BLR & Y B LA B o |

PR B [ 2R Tl BRI BB DR - Y ,?ﬁ#ﬁ%’*ﬂ%ﬁﬁ%’
EWE'L [H % F“TL"“ VRS FIES IR RSRT 1 (Huang 1993) » ZRERATER & Z 0o LN Fren
(FPPE 23550~ Bipt (FRFE 1~ 65~ B 350 ~ FosT (RIWR L~ 2 35f &AL 19 R
4 5~ i 1~ 2 56) %p[ﬂ R BAS A  F1e (RL 2 90 JOfsR B RO R AR, 5
P R R R o B BRI R L2 B O 4 B R 3 R e BT
25) :ﬂz%wua@% WETEN, (F 2) -

RAPD 7347

I'] Operon kit OPA-OPJ ~ OPAA-OPAE - 300 {5 #5d [+ G bEet k] - HE] 13 1 [~ 3%
] DNA " | L 251 2 F 5l{% W+ (OPA 3, OPA 13, OPG 16, OPH 3, OPH 8, OPH 13, OPH 18,
OPI 6, OPAA 1, OPAA 15, OPAB 3, OPAE 10, OPAE 14) - I 1113 {fifdf [+ FW&TH i) RAPD i 47 Figs
A R S 121 R '/r‘“ﬁ PRI 89 1)1 73.6% o 5 fifd "”EJ[Q'??%J;@E?J DNA

(R 4-16 RV R BERS ) /147 240 bp % 1,750 bp « R 7, > FrmEfUERST 1] OPH »
OPA OPAA '~ OPAE |- puflig s s+ (< 3) - I'] OPAA 15 rJ[A 35 PCR ~ sk fl St 12
[ LRI R 3 H[‘ljf[fl’ HEHI e 5 SR BT AREVR 7R FE (470 1650 bp) ([ 1 3 4) -
OPH 8 o [+ $#gTati U % & 8 58 2 7[1% DNA S B » EI (11,400 bp I 5 B ERRUVR 3 B EI iy W?ﬂf[!

3+ 2. ERERTTR AR LR RO I

Table 2. Flower and leaf characteristics of flowering cherry used in this study

Cultivar name Flowering date” Flower type Flower color Leaf shape Young leaf color
Wau-sheh Ying early March single white elliptical green
Si-yuan No.1 early April single pink elliptical red
Si-yuan No.2 early April single pink elliptical red
Jyh-liang No.1 late March single pink elliptical red
Jyh-liang No.2 late March single pink and white broad elliptical green
Jyh-liang No.3 late March single whitish pink elliptical red
Wau-ling No.1 early April single whitish pink elliptical red
Wau-ling No.2 early April single white elliptical red
Wau-ling No.3 late March single white elliptical red
Wau-ling No.4 early April single pink broad elliptical green
Wau-ling No.5 late March single white elliptical red
Wau-ling No.6 late March single whitish pink elliptical red
Si-yuan No.3 early April single pink broad elliptical green
Ta-san No.1 mid. April single pink broad elliptical green
Ta-san No.2 mid. April single pink broad elliptical green

*50% of the flower bloosm.
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£ 3. 13 [ RAPD 3" it B (=i 7 0F) -HBiast!
Table 3. Observed polymorphism with 13 primers used for RAPD analysis in 15 flowering cherry cultivars

Primer Sequence No. of polymorphism No. of Band size (bp)

Primer code 5’—3’ bands amplified bands Min. Max.
OPA 3 AGTCAGCCAC 9 9 380 980
OPA 13 CAGCACCCAC 10 13 280 1400
OPG 16 AGCGTCCTCC 7 10 350 1250
OPH 3 AGACGTCCAC 8 11 430 1600
OPH 8 GAAACACCCC 5 8 490 1400
OPH 13 GACGCCACAC 2 4 650 850
OPH 18 GAATCGGCCA 5 7 560 1750
OPI 6 AAGGCGGCAG 7 8 450 800
OPAA 1 AGACGGCTCC 7 10 310 1450
OPAA 15 ACGGAAGCCC 7 12 310 1250
OPAB 3 TGGCGCACAC 4 240 1350
OPAE 10 CTGAAGCGCA 4 310 1000
OPAE 14 GAGAGGCTCC 14 16 410 1750
TOTAL 89 121

4. M fLfhF (8) D RAPD S
Table 4. Specific RAPD fragments of flowering cherry cultivars

Cultivars Primer revealing specific fragments (base pair)
Wau-sheh Ying G16 (700)

Wu-ling No.4 AE10 (310)

Wu-ling No.5 H3 (820), 16 (1750), AA (650), AA (470)
Si-yuan No.3 H3 (800), H8 (1400), H18 (1380)

Ta-san No.1 H13 (500)

AR VR (B2 A 4) » SRE 13 BEEES [ MBI HUEH OPG 16 (700), OPAE 10 (310),
OPH 3 (820), OPI 6 (1750), OPAA 15 (650), OPAA 15 (470), OPH 3 (800), OPH 8 (1400), OPH 18
(1380), OPH 13 (500) " 10 5 %[} DNA 14 F » [EELF7H. « 7958 4 B« 768 5 9+ VI3 bW
’flL | VBESS IR (%) podiiiAReE -
HigRR I

SN SRR AV 13 RS [+ RAPD & ik & V121 |ﬁp IR [0 > S5 T s e
& J3#r > #017] Jaccard’s {3 (FEEST P P |FFIET Eﬁ,}ﬁn VSE AR (T8 FID IR e
Hiff (similarity coefficient matrix) (% 5) @”gjﬁlll AT (dendrogram) » A1) f Ty A

“&iﬁj%l?t\?w o SRR 1S (AR LRERURY 5 R e ¢ B FED i*rh[@ﬁ T 2 Il R R
A EAPE £ 0.39 #J@ﬁ%l,l i o 937 E¢E PR L~ 25f 7 3 E'F‘ﬁlfr“@ 1~ 6 5= fefie

4};:[ ” H@ﬁ’f[}[—r * Hl ) Z};fEITL]EIJFJirI A28~ A2 1 5’7:’?7 Erl 5 % ||: IT‘L]EUF‘@ 16
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Fig. 1. RAPD patterns of 15 flowering cherry cultivars obtained with primers OPAA 15. Line numbers at top refer to
the number in Tablel. M = molecular weight marker.
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Fig. 2. RAPD patterns of 15 flowering cherry cultivars obtained with primers OPH 8. Line numbers at top refer to the
number in Tablel. M = molecular weight marker.
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Table 5. Matrix of similarity coefficients of RAPD markers among 15 cultivars of flowering cherries

Wu-sheh Si-yuan =~ Si-yuan Jyh-liang Jyh-liang Jyh-liang Wu-ling Wu-ling Wu-ling Wu-ling Wu-ling Wu-ling Si-yuan Ta-san Ta-san
Ying No.1 No.2 No.1 No.2 No.3 No.1 No.2 No.3 No.4 No.5 No.6 No.3 No.1 No.2

Wu-sheh Ying  1.0000

Si-yuan No.1 0.3529  1.0000

Si-yuan No.2 0.3276  0.7200  1.0000

Jyh-liang No.I ~ 0.3091 0.8000 0.7451 1.0000

Jyh-liang No.2  0.3818 0.5741 0.4762 0.6000 1.0000

Jyh-liang No.3 ~ 0.3400 0.4902 0.5849 0.5800 0.4068 1.0000

Wu-ling No.1 03333 0.6042 0.6346 0.6327 0.4000 0.5957 1.0000

Wu-ling No.2 0.2951 0.5714 0.5738 0.5690 0.4179 0.5357 0.5818 1.0000

Wu-ling No.3 0.3051 0.5357 0.5410 0.5345 0.4091 0.5000 0.5455 0.8824 1.0000

Wu-ling No.4 0.3051 0.4576 0.5161 0.5085 0.3881 0.5273 0.5179 0.4769 0.4921 1.0000

Wu-ling No.5 0.2432  0.4028 0.5352 0.4857 0.3846 0.4776 0.4493 0.5634 0.5352 0.5139 1.0000

Wu-ling No.6 0.2586  0.5769 0.5789 0.6346 0.4355 0.4815 0.5283 0.5333 0.5000 0.4754 0.4789 1.0000

Si-yuan No.3 0.2969 0.4154 0.4925 0.4179 03750 0.4286 0.4000 0.3784 03514 0.3889 0.3690 0.4328 1.0000

Ta-san No.1 03673 0.4615 0.5000 0.4364 0.3833 0.4510 0.4423 0.3871 0.3770 0.3333 0.3378 0.3793 0.4063  1.0000

Ta-san No.2 03913  0.4038 0.3966 03818 0.3559 0.3922 0.3846 0.3387 0.3500 0.3065 0.2973 0.3276 0.3594 0.7750 1.0000

Wau-sheh Ying

Jyh-liang No.1

Si-yuan No.2
Wau-ling No.1
Wau-ling No.6

Jyh-liang No.3
| Wu-ling No.2

| Wu-ling No.3

Wu-ling No.5

Wu-ling No.4
Jyh-liang No.2

Si-yuan No.3

— Ta-san No.1
- Ta-san No.2

T T T T T T T T T T T T T T T T T T 1

T T
0.32 0.46 0.60 0.74 0.88

Similarity

3. 15 [RFRhf 78 RAPD 3 (AR [T 2§05 FriTp -
Fig. 3. Dendrogram illustrating genetic relationship among 15 flowering cherry varieties, constructed by Jaccard’s
distance and UPGMA clustering method from 121 RAPD markers.
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Study on the Genetic Diversity of Prunus transarisanensis

Hayata'

Ien-Chie Wen>*, Ching-Yi Chang?, and Chien-Yuan Kao’

Abstract

Wen, L. C., C. Y. Chang, and C. Y. Kao. 2008. Study on the genetic diversity of Prunus transarisanensis Hayata. J. Taiwan
Agric. Res. 57:233-242.

Alishan flowering cherry (Prunus transarisanensis Hayata) is an endemic flowering cherry species of Taiwan.
In Flora of Taiwan, Alishan flowering cherry only the whitish or light pink flowers had been recorded. In this study,
we collected Alishan flowering cherry with white, whitish pink, and pink flowers. The color of new leaf and leaf
shape also showed difference. It demonstrated that Alishan flowering cherry had broadly genetic diversity. The
genetic relationships of 15 flowering cherry cultivars were analyzed by using RAPD markers. A total of 300 primers
were screened for their ability to produce strongly amplified products. Out of 13 primers amplified 121 DNA bands,
89 of which were polymorphic (73.6%). A dendrogram based on the UPGMA cluster analysis was constructed. All
tested flowering cherry cultivars were divided into seven groups, including 3 groups of Alishan flowering cherry
cultivars and 4 individual cultivars. Wu-ling No.2 and Wu-ling No.3 had 88% similarity indexes, indicating the
closest genetic relationship. Nevertheless, Wu-sheh Ying (Prunus taiwaniana Hayata) having 39% similarity indexes
showed the farest genetic relationship with other tested Alishan flowering cherry cultivars.

Key words: Prunus transarisanensis, Genetic diversity, RAPD.
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