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Abstract; Ribosomal DNA (rDNA) ITS of nine populations of Gerbera delavayi in Southwest China were amplified, se-
quenced and compared with G. jamesonii. The relationships of geographic distance and genetic distance of nine populations
were studied. The NJ phylogenetic tree was also constructed. The results were as follows: (1) The whole length of ITS se-
quences of G. delavayi was 600700 bp, the average length was 657 bp, the length of TSI was 243-246 bp, (G+C)
amounted for 45.67%—46.80%, the length of 5.8S was 191-193 bp , (G+C) amounted for 58.60%—58.61%, the length of
ITS2 was 220-221 bp, (G+C) amounted for 57.00%—57.45%. A total of 22 variable sites (ITS1, 7; 5.8, 2 and ITS2, 3)
were found. (2) The genetic distance had positive correlation with the geographic distance of G. delavayi (r*=0.652). The

genetic differentiation distance was 0.001 1-0.024 3, among which the genetic distance between Pu’ er and other population
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was the largest. (3) Nine populations were divided into three branches, in which Pu’ er populations was separated as the

first group. The second group contained Lijiang and Eryuan provenances. The other six populations ( Fuyuan, Wuding,

Dechang, Shilin, Xinping and Kaiyuan) were clustered together. RDNA ITS sequence analysis could be applied to study

the population genetic of G. delavayi. The results provides reference for the protective development of G. delavayi.

Key words: Gerbera delavayt, ITS sequences, population, genetic distance, genetic relationship

F L KT | ( Gerbera delavayi) J& 45 FK T K&
Y, A TRE R YA R R a4
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1.3 g R4k

FRHL DNA J5 , R 38 514 1184 (5'-TCCTC-
CGCTTATTGATATGC-3") #1 ITS5 ( 5'-GGAAGTA-
AAAGTCGTAACAAGG-3") ( B BH Al 25 A= W A7 [R 2y
Al L) #4T PCR 971G, PG T 2 56 94 °C #il748 :
4 min , ZRJ5 EFTOEER , B 94 °CZ54% 1 min, 50 °CiE k
2 min,72 °C #EH 2 min,30 MEH G, 72 C LE{H 10
min, PCR WA R SR 20 pL (DNA #ifR 1
pl, £ B 17K 8.0 pL, Master Mix 10 uL, 514 1
pL) o FJa, 11 0.6%35 AR W Bk I F DR I ™ 3 245
R, LA DNA Ladder Mix maker /£ 4> T RARiC, HLIK
45 R4 BIOTOP & B¢ UG A i W 22 A4 IR, 4% 9™
Bk 28 R R AR A BR A "l AT
1.4 DNA 3547

Sl B AR T R ITS 9 AE NCBI k47
Blast X bt , Ff- 38 1 3 2% Fh AE U 24 ( G. jamesonii ) )
ITS 751 (B 55 . GUS18551) Hf iE #4045 K T B ITS
JFFHT ITST ITS2 DL K 5.8S tDNA 1 FLFR 5 9K 5 1
UltraEdit FA4%H 0 7 285 SR kA7 R, e 4ds =, AL
ClustalX1.08 3/ ( 345, 2013) #4767 HE 51 AN
ZENT L, 4B TR, 52 % 9 41 DNA FE 51 #Y
e DR AF FASTA # X, HR &k F 4 B ik i
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W23 3 A 2 1l Bottstrap1000 8- NJ 4k
¥ ( Neighbor joining tree, NJ), 5¢ A5 KT & 9
MEBRG LB W E, A5 fENCBLE S SEvE
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Table 1  Geographical location of nine G. delavayi populations
JRITE PRI i 2353 K FEAKL
Population  Location Latitude Longitude Altitude (m) No. of sample
WD K EH Wuding County 25°28'12.39" N 102°19'32.92" E 2026 22
FY & Vi £ Fuyuan County 25°50'30.84" N 103°17'18.83" E 2 468 24
L ARYTT Lijiang City 26°53'59.81" N 100°10'47.33" E 2 564 23
LY JHIRE Pu’ er County 26°09'38.82" N 99°54'20.12" E 2512 17
DC 1t 5 HL Dechang County 27°19'20.92" N 102°17'27.08" E 2 180 25
KY FFET Kaiyuan City 23°48'19.36" N 103°37'52.97" E 1456 23
PE WAHTT Pu’ er City 22°46'20.11" N 101°00'56.81" E 1 466 24
SL AIbREE A A £ 24°54'31.20" N 103°20'42.31" E 1 862 22
Shilin Yi Autonomous County
XP BT B IR 23°55'55.32"N 102°08'21.12"E 1528 23

Xinping Yi and Dai Autonomous Prefecture

WE, HOE S5 KX932426 , KX932427 . KX932428 .
KX932429 . KX932430, KX932431. KX932432.
KX932433 . KX932434

2 HRGAMN

2.1 88K T E rDNA ITS FIlKERBEENE

BRI T B 9 AN JEBE F 14 A 600 ~ 700
bp Z [8], HAF K BE Ry 657 bp  1TS J¥ 51 104 G &
A (28.85%) , R IE WA A £ R K (20.03%) ,
ITS1 K JEh 243 ~246 bp, (G+C) &N 45.67% ~
46.80% 2 [11],5.8S KJ¥ 191 ~193 bp, (G+C) & H
58.60% ~ 58.61% 2 [a] , 1TS2 K J& 4 220 ~ 221 bp,
(G+C) &HE N 57.00% ~57.45% 22 [0) il id (G+C) &
B HASMBIEEE /N, U ALK TR 9 AR REY
SRS K R AR (Rodriguez et al,2000) ,
22 MERTEINEHEHNITS FIER

LT 73 A28 B SRR T HE 9 AN JEHERIAY 1TS
FPOIFE A B 22 AR A, AR SR AL HE AT,
A-C A-G T-C .C-T ,G-A ,G-T,C-G Tl L Al 5 5 %5 e
&, ITS1 P FAR S8 2 17 A, i ITS [FHIK
[ 6.9%,5.8S PR5FIXIHA 2 4, ITS2 AR A 3
A ITS FEA K 1.4%, 7] WL, ITS1 FE 41 1Y
R ITS2 J7 ) I rfE B at e, B ITS1 F31h
PRIR T RHAZFBK,

M1 EH, EIR(FY) JERE 20E (WD) JE e A
MR(SL) JERE =B (DC) JEFEARBLUEEFE 60% LA | I

IE(KY) JERE B (XP) JEHELL By (L)) JE R
JR(EY) JEREA U S47E 90% LA I, HeorfoiF Ja B e
568 ik T MU G, 2Hr V- E AR S 0r i, VLSS R
15 148 SiAk T BUC G, WYL R A 5, H3
H(PE) ERES ML M2 S8R, KBRS 2
H 22U B o S i 4 i I 5, T L AE 5.8
SEDK A 3 2 AR 7 A TR AR R RS
HE BB R TR R ESR

2.3 BRI E SR BE AR R A

1 I B R R I PRI R ) BB 2 22 [ )3 A AR
5, 0T U WO TR JE e 22 (B AR 56 2R, T LR ke Ay
A Z BEL 22 5 B RN dE X 9 A E L
PEES 0BT, SL 5 REF XP J 786 6] 1) 35 1 P B9 o
/N, 0.001 1; KY F1 PE Ja] 5 38t 4% 5 85 & K, N
0.024 3;9 WP A= FEAA ) a5t 4% FE B AR AE H5 72 A K
Vo HAEREME, PE 5 A 8 MHEIAN 1 5HZ 1
BT e WA B s B, R PE
HERBEESG O RARGE .

SRR R B 5 AR R B M O R R R
iR 5 R A TAH OGO R I b, 81 2 255
TN BB TR O A AR I] 1) 358 % I 5 R b P B
HIEAHFK IR (r£=0.652,P=0.005) , 3¢ Hb L 29
X BRI R T AR [ 110 358 A B A g,

24 HBXTEINEHNAZZ ER

M3 0T LU AR U 48 ot 32, At
JERE =3, 5 1 SR T 2 4 P RS R T
(PE) JETE A F 2 g 48 PG 60 g J5 Ly b s X () R YT
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EY GACCCGTGGGAACGTATTAAAAATCAGGCGTTGTGGGGATGGCGCCTCGGCTCCTGACCAATGACGCTCTGTCGAGAAGCGCTCGTTGCTGACCCTTTGGGTGCTGCGTTTGTCTCGTCGACGCAATAACAAACCCCGGCACGGAACGTG 150
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EY TTGGTGTGAATTGCAGAATCCCGTGAACCCATCGAGTTTTTGAACGCAAGTTGCGCCCGAAGCCATTCGGCTGAGGGGACGTCTGCCTGGGCGTCACGGATCGCGTCGCCCCCGAGAACGCCTCCCGAACGGGAGCGCTTTGTGCCGGGT 450
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BT B TR 9 AN HERY ITS 741 4E1

Fig. 1 ITS sequences of nine G. delavayi samples

(L) R (EY ) JE#ESR R 5 11 32 ; 8 b X i
FE(WD) VEIR(FY) f85 (DC) A M (SL) B
(XP) FIFFIZE (KY) A ERERAFE N L, NI RS
B 25 5 55 AL R B o BT T A i 45 SR — 3, R
AR T HL eDNA ITS J¥ 51 11 25 53 5 H b P 50 7 A &
PERS R, R —E 4> T IR 24 572

3 W54

3.11TS B AEERAERT ErES]
rDNA FEAN R P b ] 9 2240 2 5, TR R

FEA R AR AR K, AT A5 R A9 8 A4 15 L (Schmidt,
2000) , HXFF mtDNA ( Z2Ri& DNA) ,rDNA 7] DL E
5 M5 Wit 17 ¥ 3 5 0 ¥ ( Baraket et al,
2009) , K, AEHE AR L B R 5k B Mgy
KGR, AR SO R T HAS S i 8 £ (ITS1 A
SELAT 17 A,5.88 AR S 15 2 AN, ITS2 A8 547 15 3
) HAE R R 5 445 A-T A-C A-G [ T-C . C-
T.G-A .G-T C-G FaHEA 5 8 4 55, HIRHR 7 i ik
AR S RIE AR AIRAE I ERE(PE) A 15 AR
SO, o 11 A AR PUIRRIE, 5.8S FR5F X 5
A 2 AR U I R S A R R A AE 25
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Fig. 2 Correlation analysis of geographic distance and

genetic distance of nine populations of G. delavayi
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Fig. 3 Tree of nine provenances of G. delavayi tDNA ITS
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558 (iAg A8 S or i, WA AE R B AT R AR, AT
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