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EW= DALP BEZHEHR
Bk, EEARI, B A2, B #2, FAkE?

(1L E@RMEE RESHHER, 27 EBR 653100; 2. ZMA¥ EAPEER ASREEXBE, BY 650091)

% =. R DALP(Direct amplification of length polymorphism) ¥l 2 22 5 MNEREMBE LR, 5 15
AR 103 MBI, METEFHMAER S (BEE TR, U R E 8538 F R
) B FD AR e, TR 22 AN K (PPB=88. 18% ,A=1. 8818,Ae=1. 4880, H=0. 2911,1=0. 4412) f1 4
Pk FE(PPB=93.64%,A=1.9364,Ae=1.5262, H=0. 3129, 1=0. 4732) W BN E B IE TR, L BR
B (Ge =0.3292) FAER KB k. BERBHMAITEN,=1.0186) REBW L Y FKF L& EFHRBREGA
A L0186 MHENMME, MBEREMEEENIHEERERLERWNENRAZARHYER. EXEH
ROER LT TEHAERZRENRPRE.

X ER 2, DALP; B S, Biaik; R
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Genetic diversity of Cymbidium tortisepalum by DALP

JIA Lin! ,SHI Yun-Dong!* , YU Hong?, LUO Yang 2, LI Yong-Yi?

( 1. College of Nature Resources and Environment , Yuxi Normal University, Yuxi 653100, China; 2. Laboratory of
Ecological Genetics » College of Life Sciences, Yunnan University , Kunming 650091, China )

Abstract; DALP was applied to evaluate genetic variation and structure of 5 populations of Cymbidium tortisepalum.
The results were as follows: 103 DALP polymorphic loci were detected in four populations using 5 random primers.
Compared with other long lived herbaceous perennials, animal pollinated outcrossing species and wind dispersal
seeds, the total genetic diversity of C. tortisepalum was relatively high both at the subspecies( PPB=288, 18%,A=
1. 8818,Ae=1. 4880, H=0. 2911,1=0. 4412) and species levels(PPB=93. 64%,A=1. 9364,Ae=1.5262, H=
0.3129,1=0.4732); and there was much genetic differentiation among population(Gs =0. 3292). An indirect esti-
mate of the number of migrants per generation(N,, =1, 0186)suggested about 1. 0186 migrants in every generation,
The isolation from parent population and the selective pressure might be the causes leading to the restriction of gene
flow. Based on these results, the conservation strategies of this species were developed.

Key words: Cymbidium tortisepalum ; DALP; genetic variation; genetic differentiation; conservation
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HATER =R EZEFTHALRBUMNER
(Liu %,2009; BR.0J3 %,2011) , A TYI4L 8 35 Fh
6] ¢ 32 F Fb (228 4 %5, 2009, 2012) F T8 K 4 4
(BEBEAL %, 2010) K BF A BE R A9 AR 4P ) I (4B 8
%,2008), fERN—RIEAREEE WMWY (B
T8 ,2005) , N Gr F K Xf B F5 8 8t 1 2 RE o
THREEAHRE ., HRY A BKE LS4 DI
rect amplification of length polymorphisms,
DALP)E 1998 £ i ¥k H #l % K E. Desmarais, L
Lanneluc #1 J. Lagnel k& B 3k # — F il DNA
AR . &R ARG X R AT 5
Z 4 DNA #4793, S B4 51 %R A M13 W Fp

5190 751 (-40USP) , 378 3" % fm b 2~4 ik
B, K5 YR M13 R s o, 8 Xt
51 W1 4H A BB RE T A — A FETR B9 £ 7 B9 B 3% (Desma-
rais %,1998) , BFFX KB, DALP & FI F b 2 /7 1
BELZSHEMEMMAER., ZEHEARS RFLP,
RAPD M , EFHE — LB P [F a0 H KEY
W BB A 5 AFLP # 1, DALP B4 B /E &
B YRRBRUTERUTFORA. RFRERS 4
ML JERE R A DALP R0 H i 15 2RV 4T
MR HERCHETREMRE R, LR ER
2 JE BRI R AL S L O R 4 T £ B W R 44t
EERTTH.

R1 MHRRESEE

Table 1 Habitats and location of materials
45 Code 3 Taxon 3 # Location # F: ¥ Sample No. %R Altitude (m) 4 K35 Habitat
EA e XE=ZE 10 1500 IR AR KT A
EB Em F LR 10 1500 MEAMEABTKT , FHK
EC = HRBERIAET 10 2 500 MERARMERBEKRT  FHME
ED W= RILER 10 2 000 IWEAMEABLERT . FHH
EE #8 Bt X 10 1 500 WEARFEARERT H B
%2 AH%H DALP 3| MEFE 5T
Table 2 Sequences of the primer groups used in the present study
2|47 Primer £ % Name K51 Sequence (5'-3")
5 Yy Selective primer DALP221(P1) GTTTTCCCAGTCACGACGC
DALP231(P2) GTTTTCCCAGTCACGACAGC
DALP233(P3) GTTTTCCCAGTCACGACACG
DALP235(P4) GTTTTCCCAGTCACGACCAC
DALP244(P5) GTTTTCCCAGTCACGACCTGA
R 1518 Reverse primer DALPR1(Pr) 5-TTTCACACAGGAAACAGCTATGAC-3’'

1 #MkE57E

1.1 RH#E
LRMERA I 2R E ARG M GR

D, B—ALAEMHK, R —F et q, lcE

FTFAMEESD RET 4 CRA. MEREREL

1.2 &

1.2.1 ¥ DNARR AXKRAKREMN CTAB B

(Dolye J] & Dolye JL,1987) B H 4 DNA, &

R 0. 3~0.5 g HEEnt B, A DNA FH4 0.5
ug/mL R4k Z, % (Ethidium Bromide, EB) § 1% B4
B BG4 B BB Cagarose gel) B3 3k M, A 20.40.60,
100 ng #) ADNA 8t 2t . Bk DNA TR
FE¥-45% 20 ng/puL,

L.2.2 RER AP HEAGHKL 20 uL KK
# B DNA 3 L(60 ng),25 mmol/L MgCl, 2.5
pL,10X Buffer (B B¢ £ )2 uL,2. 5 mmol/L dNTP
Mixture( E¥4E T43%%)2 pL,0.5 U/pl Taq 8 ( L
WA T 4%)3.5 pL,5 pmol/L BB (L4
THEBO1 pL,5 pmol/L kw519 L4 T A3
pL, KK 4 pL, ¥ ¥BEF . HH PE700 3~
WAL(EE PEAF), 94 CHiZH 5 min, 94 CAF
# 30 5,50 CiB:k 30 5,72 ‘CZEAH 1 min, 3t 40 ME
. fJ5,72 CHEA 10 min 5E B PCR ¥4,
L2354k M5 MEBEREEE 14 DNA
BB ITHIA L, A 22 HE W ShkH 5 4k
RISEW KW, RN EWENSI A S PrPL,
PrP2 .PrP3.PrP4 . PrP5(B| ¥ & FR ¥ 51 W% 2).
1.2.4 DALP ¥ 2 m i H ER{E1biE R F 35|
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Table 3 Genetic variation of five populations of C. tortisepalum

Eﬁf "IE_:; I:Ll‘l‘?\l? Nogo?éﬁl’fmﬁ;rp— 5;%;“?5 HEuER BEX¥ENL Nei’s #£F  Shannon’s
Population of loci ' ’ hic loci PPB A EEH Ae EHHEH it
KEZEYL) 110 66 60.00 1. 6000 1. 3452 0. 2039 0.3074
£ LLi 648 (SD) 110 73 66.36 1.6636 1.4281 0. 2469 0. 3659
1 PR 4 5 (WXD 110 67 60.91 1. 6091 1. 3939 0. 2263 0. 3348
RILBH(FG) 110 69 62.73 1.6273 1. 3603 0.2142 0. 3230
% 8 X[ (EE) 110 47 42.73 1.4273 1. 2699 0.1577 0. 2345
FE-¥J{H Average value 110 64,4 58.55 1.5855 1. 3595 0.2098 0.3131
) #h Species 110 103 93,64 1.9364 1.5262 0.3129 0.4732

PPB="The percentage of polymorphic loci; A:allele number; Ae:effective allele number; H= Nei’s gene diversity; I=Shannon’s information index.

G, N 0.3292, XEXEHERZY WAL LERA
32.92% kB JEBEM],67. 08U KA BN, MER
LEAFAKE EL, A 23. 38U BETRELET
JERENE],76. 62U MBEERFETEHN.

%4 TEBBONBESILIH

Table 4 Analysis of genetic differentiation among

populations in C. tortisepalum

72313 HERZ BERNER EESE EER
Population H®t# H, £H#H, ZEHG N
EREFEAR  0.2908 0.2228 0.2338  1.6384
WX SD  0.0278 0.0186

Em 0.3128 0. 2098 0. 3292 1.0186
FRHEE SD  0.0237 0.0142

H,=Total gene diversity; H, = Gene diversity within population;
Gy = The coefficient of gene differentiation; SD= Standard deviation;
N,, =Estimate of gene flow from G4 or Ges

£S5 EBIERBNEE—BEURBRES
Table 5 Nei’s genetic identity and genetic distance
among populations of C. tortisepalum

EA EB EC ED EE
EA * »* % x 0.9228 0. 8489 0. 8530 0.7626
EB  0.0803 * % X % 0. 8790 0. 8907 0. 7880
EC 0.1639 0.1290 * % ® % 0.9074 0.7522
ED 0.1590 0.1158 0.0972 * ¥ % % 0.7822
EE 0.2710 0. 2383 0. 2847 0, 2457 * % % *

Nei’s genetic identity (8 & — B J¥) (above line) and genetic dis-
tanceGREBE ) (below line)

BEEEMEERB G HEHERERIBE
EREN,. EWMKFE,N, K 1.0186; AR K
- EL.N, K 1.6384,

2.3 BEXE

55 5 & B 15 — ZE (Nei’ s genetic
identity) LA J it 1% BE B (genetic distance), K¥E =
B JE B (EA) 548 1L i 4 J= B (EB) 2 [ 38 4% BE B &
/A3 0. 0803, T i BL I 4 1 J B (EC) 5 & 81 ) 5 M

EE
EA

EB

EC

ED

B2 W25 ERH UPGMA BREHE
Fig.2 Dendrogram of 5 populations of C.
tortisepalum by UPGMA

MR (EE) Z s E BB & KN 0. 2847, K&
# UPGMA R A 2.

g% 5w

3.1 EBEERRAEMREHERHR
S5HE A MMAE L FE(BFEREA L)
Yy A B 2 A8 s X 4R D Y R A B (PPB =
49%,A=1.89, H=0.131) (Hamrick %,1989), %
W ER K E (PPB=58.55%,A=1. 5855, Ae=
1. 3595, H=0. 2098, I=0. 3131) f14 # kK F (PPB
=93.64%,A=1.9364,Ae=1.5262, H=0. 3129,]
=0. 4T3 EAABH MR T B, ER=ZERY
P BRI BT 8 B G SR,
VMR ETRE BRETRAKE HETEH
REBRMERKNRF FH LN RILFEER, EY
FIER T A F B B8 15 45 ) (Hamrick, 1989),
THMALRE MERBEEHBEXBHNEYERNR
Z2—, A AE RGN R E &R A kAR R E
b B NS - A TR R R R SN B35
RZEH T LHEE (Barrett 2,1990), HEM2LESL
SEE AR Y), B A AT DU i A e Rty

3



826 I/ oW

32 %

TER. AUEHKERUER, FREMLEERD,
ERARER ERE ARBEELEN 1%, AT
B ERELEN 6%, NTIHRELHEN 0%
(BH%,2006), dERLBRAXEMN BRKES
M HEEMZE T LREK.

Y P RN T B FREBEERR
B R B B W X (Hamrick, 1987), EM| =4
MR BEBBR TR EN, ME RN RITES
RARMN ., HIER 2 H/NF T LLEB R E
EEEA REREERRWEERA. ER2Y
- LR G 0.3292, B T LA W1 0
A B 22 YR (G, =0. 197) MUK 5 X 80 # 7 18
Y (G, =0. 14) (Hamrick %,1989), #1 & T H ik
Y 2% (G, =0. 098) (Chung %,1999), XEH
BRI L R F 0T LU By R A, B R JE R )
MERFBHIRZE —cBHERH ., BEEE.HE
HEERN HHERENEEENIBERRERRE
SRE. B G AEHERZFEEMKE L&
FEBERIZEER N, =1. 6384, FR KNS —RAMESP,
AL MEEMEBETHEEUAZIYAHEN B
(N =1.15) (Hamrick,1987), N» >1, %5
FEFTCARH 1F 33 B AR PR R v S A L [ 2
(Raijmann %,1994), fEXEEHG, HIEEEAR
JE S B RS M 3 B N # (Slatkin, 1987) ,

SR, 2R FREMEAIER N 5~10 km
(Rasmussen,1995) , MM 2 41 B ZILHF FLH X
N LB Lo 28, (L i BELPS 0 6% 2 AT 68 A A FR ) 2
HEMEEZ—. 55 BERHZRFENKY
FHER(HEE SRR BEEE R AAHEHRIELNE
BEIREE TR A5 | 1925 B (Bradshaw, 1984) . 82
R L i) B B 09 T E8 3R 1 500 m, S RIRER
T 5 T 4E VG B B R IR 2 500 m, ARFER .
XMBEAMAELER AN ERE I ETREN S
BEHIMHER.

G EFRRR, 2230 FFD T BE X B A B AS S 2 )
FelE) = BEE W 3 8 22 8 W 1L X 0L 3 A B9 BEL 4
4t BE R B PR T 2 E W 3. R R A A IR
EBRETARNERBARM FEETRIHER.
H, 223 A FR AL A RS EEENE
HBAERE, —Jrm, 4438 MR- B4 HLE s T
TR T30S 5 o R B 2 5 B 40U TR R A Bk 5
H—HE, IR AR R N S BUR R
MERXFH A RHERZEMSEEALRGET ERH2

BB ST R .

FEEBNE, . ZEEHEY, B TREYEARM
FRMARMES, LBESHEENEREES 2B
9B, Ti—5F YW 2 5T % sk 1k SRR B R
H B A % [ BE (Ouborg %,1999), HILAFEEXHEEM
RN B TRXMEEEN IS EREINEZE
B EAB RS, 2 Mt RBS U EF R
MBI A R B AE SRR REIR . Kok, ER
2 {3 PR FE T BB o i s o) B R S FAE BE RN A
A8 H HE 3R # [ml
3.2 RipK R

ZHEEHEHRULEHEY, SEAFREHE
2R EYHBIIACE L HEBEY R E A 5
AR T B, BRI R P9 I R SR A A K
FARERESBRE UL ITAE HAEUSEK
# ) £ B JF B (IUCN/SSC Orchid Specialist
Group,1996), MM FEWZ . B FEWEF K
HERE. BREBLEYMAERAKT LHREE
BRE RGeS, B BEREMAFRIFEEE
REBEHEOMNMBELZRHBD, SFBFEREEE
B ATE MMM KB EFHNBENEE . X—1
B FEFAETREZ AN FAI— %
EREEESHTREBRINYFRRAZEAFK
BURE SRBE OR3P 7 1 (BRI SE 58, 2001) . AR BURE
BB 0,99=1—(Gsr)n(n HEFEBEO (Ceska
01997 HAEFEE M L MR 9900 s A5 A,
MZEDBEEE S NMEEHTRYP . BRZEZHE
BLAP AR UL 0 X, T i X B 4 B it A
HRB™, BERZHEPA=ZIHRBXETE
RKREPXRY TEMES K EM 250 %R
RMESAPEY . XFERRP T ER2 LR,
W IE TR

ERZEE AT VPHEERLEZ —. F
ZAF A AR AN R 22T KEROW A .
XBEANB—FEHNTHEY. B, EXFHA
TREFGT.EBENA—FER X BShRE
B, MG T S5, %A JE B PR B B p &
Hish, B & SFEYMEHEE D, A 5EE N 68T %
R, BB RN R ENESN TR, Bt
XHAR-MEEEX EWEBHEF. KA B
EMZWALEMER BT RREETRFA W, E
THEBERKBR R RF RS AP KB ER
A (BRER A KA K, BT 2 REE
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