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Genetic Relationships Analysis of 13 Cultivars of Chinese Cymbidium Based on
SRAP Molecular Markers
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Abstract This research analyzed the genetic diversity of the 13 Chinese Cymbidium samples through 64 SRAP primer pairs. 746
bands were generated by selected 57 highly polymorphic primer pairs, with each primer combination generated average 13 bands,
and 738 polymorphic bands were detected, accounting for 98.9% of the total. The similarity coefficient between samples distributed
between 0.625-0.831 with software ntsyspc2.02.Meanwhile, we calculated the genetic similarity coefficient by NTSYS-pc and
constructed the dendrogram by UPMGA. The clustering results are basically consistent with the traditional classification, the
preliminary proof proved that it was reliable to analyze the genetic relationship of China orchid with SRAP molecular markers.
Keywords Chinese Cymbidium; SRAP; Genetic diversity
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SRAP X AR K 4T P 414 14 2 25 M (Sequence
Based Amplified Polymorphism, SBAP)Z Hi3% [ fi
MK 2# B3 2 Li A Quiros 11T 2001 411 02 H
ff)—Fh 3T PCR Y > AR LB AR (Li and
Quiros, 2001)e ZARICAH] K5 [0 T8 B B AtE
(ORFs)HEATH 1Y, L RS9 73 AT R KA 1
TGC FEEEME T AETH AT S8 FH
I IREATY G . IAFRAMEARIN S T Bsi T
() g DX A B AN G T ™ A 2 S PE (IR IE A, 2009) .

SRAP Frid HA WM. Fase. =R, AT
YIRR A0 B A, AR R N FH TR s A%
ZREPE T PR E . LRI, H SR
- S I 8 R LG B TR 4 24 BT 9T (Ferriol et ai.,
2004; Budak et al., 2004; Li et al., 2003; Fu et al.,
2007), JLHARG ORI, 2007, £EEE, 2009;
W OIRMIE, 2006; R4, 2009). 7K F (B4,
2007; &IERISE, 2009; HA145E, 2008) ARAEDI(E
BAME, 2005; S, 2005; 1REESE, 2008; ZER
2 2010; MRIEABAE, 2004) L K 245 R G A4,
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2009; ¥ MIESE, 2009; FAKAREE, 2009; ATE T4,
2009, HELZY, 40: 243-245) 433N .

[ %, 2%l (Orchidaceae) % J& (Cymbidium) fif
W, By E KAz . BERORR, 3G
A, FARNE-F MR, HEAHEW
Wik SRS, BAME WS E. 2RHE AR
JEERSE, Fhl, ERENIGEAAS; HARRER
K, R Z, FhFRANERE, b2 e
WO R R . A SN SRAP HA LA [ 2% it b

1 WHCRHINE P8 )

Table 1 Study used a Primer sequences and combinations

IR AR, W HE— BRI R AR 4 e
FA A o

18R 50

1L1E=SRAPS | Y13 L &M
TE64XF 5 4] & (3 1), 570l LLATE % 14

FEG R 2 R e e 4 (B ). STRES 33

746547, HPhE738NZAMEAL AL BN HE

AUk E198.9%, ~F-¥IEERT G AL G = A A A

R3S

&Yy

ER51) Bl 514

Forward primer Reverse primer

mel TGAGTCCAAACCGGAAG eml! GACTGCGTACGAATTGTC
me2 TGAGTCCAAACCGGATA em2 GACTGCGTACGAATTCTG
me3 TGAGTCCAAACCGGTAA em3 GACTGCGTACGAATTCCA
me4 TGAGTCCAAACCGGAAT em4 GACTGCGTACGAATTCCG
me5 TGAGTCCAAACCGGAGG em5 GACTGCGTACGAATTAAC
me6 TGAGTCCAAACCGGTGT em6 GACTGCGTACGAATTGCC
me7 CTGGCGAACTCCGGATG em7 GACTGCGTACGAATTCAG

me8 GGTGAACGCTCCGGAAG

em8 GACTGCGTACGAATTTGC

1 2 34567 8 91011121314M

L — 2000 bp
1 1000 bp

§: 750 bp
500 bp

— 250 bp

— 100 bp

1 514 me7/em7 %t [E 2% 14 £ 1¥) SRAP 41 ik &l
Figure 1 The SRAP amplified band patterns of 14 Chinese
Cymbidium samples by the primer pair me7/em7

#: M: DL2000, maker; 1: 4x11552%; 2: SR (A2 D); 3:
SUEME 4 BEEER, 5 MZBEER, 60 EERENUIRZE; 70 K
MF; 8 HL2%:0: F22= B 10: WRMT; 11: 4t 12. 3
w130 RATE; 14:17 %5

Note: M: DL2000, maker; 1: Cymbidium sinense with golden
edge; 2: Cymbidium sinense; 3: Huangguandie; 4: Longchangsu;
6: Rhizome with
Longchangsu; 7: Songmei (L); 8: Huilan; 9: Sanxingdie; 10:

5: Longchangsu with golden edge;

Longquanhe; 11: Yuhudie; 12: Cuigai; 13: Zhanghesu; 14:
Number 17

1.2[H 2= i A ] A A 43 A

K Hintsyspc2.02 #4114t [ 2= 144 i I SRAPH™
BEEE RAT A T, A A AN REGE R,
W2, b, [ 2R )AL R 5o A e
0.625~0.8312 [A] . 5 bl 5 % 5 F 8 1 2 (R AH
BUT: FR R K (0.831), R BN 2 ] [ 1o A% 2 25 5t
Iy 20 B #S e SR  [a)  AR AV 2R s /s
(0.625), HIRG K RIpIL,

1.3 2B R IISRAPER KT

H) H ntsyspe2.02 3% 41 it 47 £ 4l o0 A, ik H
UPGMAVEA SRS i IR (1812) . e B AT 4,
FL R S <0 N SN =t [ TG 3 KRR L E L
Bt . 4rili B2 R AE0.803 405K, FBIHER T
2R B2 ANR B R SR Ak R
B, OISR RIAAME N Fh— 7

=]

1620



RS, 2011, 13 ANE 22 SRS AL DS R Y SRAP 34T, 43 FAEYEFH Vol.9 No.86 (doi: 10.5376/mpb.cn.2011.09.0086)

R 2 AU R AR U 2R 20 P

Table 2 Similarity coefficients matrix of the tested simples

5= 1 2 3 4 5 6 7 8 9 10 11 12 13 14
No.
1 1.000
2 0.803  1.000
3 0.818 0.795 1.000
4 0.772  0.782 0.831 1.000
5 0.669 0.692 0.714 0.765 1.000
6 0.749 0.740 0.792 0.808 0.753 1.000
7 0.670 0.685 0.716 0.708 0.650 0.690 1.000
8 0.666 0.676 0.696 0.685 0.630 0.662 0.653 1.000
9 0.745 0.733 0.761 0.756 0.650 0.741 0.694 0.669 1.000
10 0.725 0.708 0.755 0.728 0.625 0.710 0.698 0.643 0.714 1.000
11 0.784 0.756 0.795 0.781 0.654 0.751 0.704 0.684 0.760 0.764 1.000
12 0.771 0.767 0.795 0.787 0.676 0.745 0.739 0.678 0.760 0.780 0.815 1.000
13 0.753 0.757 0.786 0.767 0.658 0.731 0.710 0.658 0.740 0.747 0.776 0.782 1.000
14 0.670  0.688 0.721 0.689 0.631 0.669 0.681 0.647 0.670 0.698 0.720 0.739 0.753 1.000
— ! 216
i SRAPE B —fRIEFPCRIS FHRId R G, %4
__{::j4 AL ek 0 9 0 310§ % 3 [F £ ORFs - (Open
6 reading frames) (14 & X AT 3, Xof JE PRIAH A4
= U DA R R T K IR0 b . SRAP
130 RAEEAME. TR, BEME. S
| N0 HFHRE FEREDRALP A AT SRR AL FLAA 1
14 TPEPRCALS, WS, 1 SRAPHRIC
r- T NS
: 2 SR JH 13 BF 305 47 SRAP 43 BT 1 3 25 45
T b, FEGIM R T R B R K, kR
e e e S 083 BRI R SR e
ot FASRE, RS L, B RARE,

P 2 14 [ 2248 0 K SR80 17

W Lt 20 B2E 3 Bl 4 BEEE 6 BEEEMN
JRZE; 11 AR 12: SR, 13 KA, 9 2= R
100 WIRAT; 14: 17 55 7 RHg; 50 HE2REE 2 8 =
Figure 2 The dendrogram of phylogenetic relationship of 14
simples of Chinese Cymbidium

Note: 1:Cymbidium sinense with golden edge; 2: Cymbidium
sinense; 3: Huangguandie; 4: Longchangsu; 6: Rhizome with
Longchangsu; 11: Yuhudie; 12: Cuigai; 13: Zhanghesu; 9:
Sanxingdie; 10: Longquanhe; 14: Shigihao; 7: Songmei(L); 5:
Longchangsu with golden edge; 8: Cymbidium faberi
“Shengcao”

HHT AR, BB R it SR A dn o 5 2
ARSI IR B R T 5P R aagr. K
TR ARG ORI, 2 =R, R 17
RS MARMFEEY o 175 2581 (PN 22 A

ARATIK, HERIEDM SR
G, TR SRR SR A AT B A 2
REAE T, HE, AR AL AR IR
o HRRWIRE T HORZIR ] 1 b P2 4k
DI R RE, 30 L8 A% 53 2218 B (R 5 TR BRI R
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e —igte. SREIREIR, BRGRGHEFEID
RIEARTT G, SR EIEARIEBUR L. AWHTH]
DU A HISRAP 73 1 brid $A NS [ = 284798 2
KA A SEE

3 KBRS J5ik
3.1 gtk

HEREES 144y, BFE 13 ANE 22 R —AE
24 R OARRZE, B DY D48 L RR 2 Bl 2T (R
3), HURESGHTEEAN O 2~3 B, FEEEHREL DNA.

3.2 DNA [RI$EL
I 14 ASFEA g, RASUR G CTAB 542
HURE it 2L R ZH DNA I 5t & 2055, 2006)

LB H A

Table 3 The chinese Cymbidium cultivars and their characteristics of the flowers used in this study

Fes hc #4 BN FERF AL
Code Chinese name Scientific name Species Characteristics of the flowers
1 EUE Molanjinbian e Prive s AR Ll e, SRR
Cymbidium sinense Cymbidium sinense Petal like baboo; petal and sepal purple;
with golden edge gynostemium and labellum variegated
2 sE(NEFED) Molan G P AEMEANE IR, SRS e
Cymbidium sinense Cymbidium sinense Petal like baboo; petal and sepal purple;
gynostemium and labellum variegated
3 R el e Huangguandie e FIRIGEAL s RN Ao, SEAERISIAR
Huangguandie Cymbidium Lateral sepal butterfied; petal and sepal
longibracteatum variegated;  gynostemium and labellum
variegated
4 B B %R Longchangsu gl AKANGG ;s AEMEA R 2, SEAERUS A
Longchangsu Cymbidium ToAe,
longibracteatum Petal like narcissus; petal and sepal green;
gynostemium and labellum pure
5 HEEER Longchangsujinbi 78] Jote
Longchangsu with  an Cymbidium No flowers
golden edge longibracteatum
6 WE B AR Longchangsu gl AKALIRE: AR e, BRI g
Rhizome with Cymbidium Toakth
Longchangsu longibracteatum Petal like narcissus; petal and sepal green;
gynostemium and labellum pure
7 EN Songmei = Ttk
Songmei(L) Cymbidium goeringii  No flowers
8 i Huilanshengcao = Ttk
Cymbidium faberi Cymbidium faberi No flowers
“Shengcao”
9 fEiy =Y Sanxingdie = TEMRWRAL ; AEPEAN iRk 1, SRS I
Sanxingdie Cymbidium Lty
ensifolium Petal butterfied; petal and sepal green;
gynostemium and labellum variegated
10 e SR An Longquanhe H> ff P AEIANEE gl SIS RARE
Longquanhe Cymbidium goeringii  Petal like water lily; petal and sepal green;

gynostemium and labellum variegated
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HR3
Continuing table 3
Fes s e BN FEZHFALE
Code Chinese name Scientific name Species Characteristics of the flowers
11 AR Yuhudie 2 RO ITTAE: MM ok, SEAEAE
Yuhudie Cymbidium goeringii ~ A4 (7
Green, much disc; wonderful; petal and sepal
green; gynostemium and labellum variegated
12 WA Cuigai H= T s FEMEAIE Jy e t, SEAEAME M2 (0
Cuigai Cymbidium goeringii  Petal like water lily; petal and sepal green;
gynostemium and labellum variegated
13 AT R Zhanghesu B2 Tl AEPEAIEE R (t, SAENSI2LE TG
Zhanghesu Cymbidium goeringii 7% 4 Petal like water lily; petal and sepal
green; gynostemium and labellum pure
14 17 %5 Shigihao AR Tt
Shigihao Hybrid No flowers
)
3.3 SRAP K[ St

SNARZR A 25 pL, AR 100 pg, dNTPs
0.25 mmol/L, 5|47 0.3 umol/L, Mg*" 2 mmol/L, Taq
i 1 U, N2 H ddH,0 78 . PCR § 34527«
94°C 1ALV 5 min; 94°CZE % 1 min, 50°C Z 14 1 min,
72°CAEA 2 min, 44 NMEFR; 72°CLEfH 10 min, 4°C
17 8P 6% PAGE 85, ERERTHIZN
FROVE S o B S e AL, SRR, SEH 200V
JEFIHLEK 20 min, 4R J5H 300 V fE R K A R
BRI 172 &b, H bk R P i AR AR i 5
AT 50°C LA B 2 . Wbk i H i Uk S 1 i
BT E rh g, O TS R
AMEHET R, REHME. RA7.

3ABIE T

KH Jaccardps AHALLZR £, {1 H NTSYS %A,
ML P340 (UPGMA) A T 2 0 H o AL R 2L
HEAR N Sij =a/(atbtc), HH a LRPFEN
HAWE, bR i FERRFE &R, o RonjFE
SR SRINP e

(- AN

T RBZIH B K TTN, $/FER BT 5
oAt WSCIIBSG ek DR MR AT S
BEk S SRWETCAI AT N B SE s i e SCHES s #h
WESHLE B KA RN, Fi]k, w8 S 5%
Rrsiih e AR E AP I R R R AR SOA

AHFFEVY AR S RI09ZC1745) =AU
B BEER TR EAET T E « FEALG PR s & .
SR
Budak H., Shearman R.C., Parmaksiz 1., Gaussoin R.E.,
Riordan T.P, and Dweikat 1., 2004,

characterization of Buffalograss

Molecular
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sequence related amplified polymorphism markers, Theor.
Appl. Genet., 108(2): 328-334

Ferriol M., Pico B., Fernandez de Cordova P., and Nuez F.,
2004, Molecular diversity of a germplasm collection of
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AFLP markers, Crop Science Society of America, 44(2):
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Fu EY., Liu L.Z., Chai Y.R., Chen L., Yang T., Jin M.Y., Ma
AF., Yan XY, Zhang Z.S. and Li JN. 2007,
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Genome, 50(9): 840-854
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