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Genetic Diversity Analysis of Populations of
Rosa longicuspis in Yunnan
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Abstract; We analyzed the genetic diversity of eight natural populations of Rosa longicuspis Bertoloni in Yun-
nan by simple sequence repeats( SSR) markers. The result showed that 77 alleles were detected by 14 polymorphic
SSR primers. At the species level , the Neis genetic diversity ( He ) was 0. 3139 and the Shannon information index
(I)was 0.4747 abundant. It was 65.47% of genetic variation within populations, and 34.53% of genetic variation
among populations. So the genetic variation within populations was the main cause of the genetic variation. The Nei's
pairwise genetic identity was 0. 7879 —0. 8986, and genetic distance was 0. 1070 — 0. 2384. The eight populations
were clustered into 3 groups based on genetic distance , showing that the genetic distance was not significantly affect-
ed by the geographic distance. The elevation of population growth was positively correlated with He,with the correla-
tion coefficient 0. 8771 (P <0.01). The results reveal that the genetic diversity of the populations of Rosa longicus-
pis Bertoloni in Yunnan is abundant and the genetic variation among populations has medium genetic differentiation.
Conservation strategy should be included in situ conservation and ex situ conservation based on the observed genetic

information of populations.
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K23 44 ( Rosa longicuspis Bertoloni) X 44 ¥
He L N R (Rosaceae ) % 1k J& (Rosa L. ) B K
FEARIY ' 2R B A JF AR R
J65E WU A PR R R AR OL R AR S R A
RAEFKA EZ R R BT R, BA R4 0 FE AR AR AR
SRR AT S AR I 4 A T 3R E P R b
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Bl 25 48 i U M 1) R N b %) 98 /D | AR
TR BT 9% 1R 32 B A [F] AR BE 52 e R IR S bR
AAF T S FGERHC 20M L R P b 4 A
Pt 2 4 /0N o B A 3% A A e, X
RN R IR J B R AT 48 4R s AL 22 R R U O AT
AT,
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HMEE WLARIE . ABFGEN A SSR 43 FARic R AR X 43
AT TR PG H X Y 8 N R4 A SR SR A Y
WAL ZREPEHEA TR Y, W] T M i b X AR I 3 A
RRBL A AL SR O, R E SRR R
AR AL RIARDCIR R | 3 10 A P 38 4 35t 4% IR
BRI RIRAE 5 | Fh Bk LA K T e 1) FH 46 4 Ak 3 fi
ORI A
1 #MEIE57FE
1.1 Rgesat

G RE RS E B SRR 35 R E 8 MK
IR R AR TERE (£ 1) , B ERFEI 20 BRAE K
AR B A AEL IR, Bk 22 1) 1) 7K P B e B
AT 30 mo SRAF AR A O B, FHAE IR T Ak
HE T - 20 CUKFTRAT
1.2 SSR &#f

B ZH DNA $2I07 65 I CTAB 21 Wi
2L RO ARAR K245 E 14 XF SSR 514, X LL 5| 443
fiteds i m ARk B (R 2) , E—EAKF ER
R FEH IR, i Tiangen A F]A M, PCR Sk
ZAAF N 10 wl, Hd 1.2 pl 25 mmol 10 x buffer,
1.2 pl 2.5 mmol dNTPs,0.8 wl 25 mmol Mg**,0.5 pl

10 pm primer F,0.5 pl 10 pm primer R,0.5 U Taq
DNA 5,80 ng DNA 4R, SMFERF 4 94 C

F1 KEMERREEHE~ HAMHERF
Table 1 The geography factorsof populations of Rosa longi-
cuspis Bertol.

JE B2 R T/ m
Population North Latitude  East Longitude Altitude
PR (£09) ML 24°34'12" 103°23'30" 1966
Wik & () TIX 25°06'06" 102°31'14" 2263
/N (BB ) XS 25°11'05" 102°56'04" 2076
FAAEI (W) SHB 25°11"25" 102°48'32" 2119
X1 2 (RW) X 25°3823" 102°50'59" 2553
AL (KHL) DLX 26°06'02" 100°10'27" 2563
SCEE(HRIT)WBS  26°4739" 100°10'30" 3089
F ST (HHYT.) YFS 26°59'49" 100°11'57" 2679

¢ rP I b R A R R 9 85 BE 24 S 25 AN JE RE B9 G A2 . ML: Mile
(Honghe ) ; TJX; Tuanjiexiang ( Kunming ) ; XS; Xiaoshao ( Kunming ) ;
SHB ; Songhuaba ( Kunming) ; JJX ; Jijiexiang ( Kunming ) ; DLX ; Dalixian
(Dali) ; WBS: Wenbishan ( Lijiang ) ; YFS: Yufengsi ( Lijiang) ., Geo-
graphical coordinates and altitudes in the table are the central location of
the each population.
25k 5 min J5,94 °C DNA 254k 45 s, 3B KR 30 s,
72 CHEAH 1 min,30 MEH, fR5 72 “CHEM 10 min,
P10 R ORI e (8 1 2 RO
1.3 RS

R A A L Dk 45 2R i 7 1Y 2% 0 B IR
] 438 [ FH Popgene 1. 32 #AE 455047, 48
W SE 250 8B 3% (PPB) (BRI
(1) Nei’s SN ZHNEAR R (He) |1 5E P 24 2
(Ht) JuRENBYEEH ZHE B (Hs) P87
WL EE AL BE VB (Na ) 1 1 55 A7 558 A 355
1 HE K (Ne) (it A% oA B0 ( Gst) i DR o 32
(Nm) ( BIVs 3 1) g — A HHAGT R 1R8O o B8
Popgene 11315 2| 1Y Nei’s & & (D) fizfL—
OB (1) FEATEREE 40 4% S i Z I8 Y 35t 4% G &R
I SAS 9.0 i3 M4k 5 Nei's 5 DN 2 4 19 A

2 HERES

2.1 SSRHM¥BLER

FIA 14 XF513E0 SSR 519X 8 4R 160 1y
AMAIER A HEAT PCR 973G, ek 5] 77 A2 4
SRS 5.5 M (2, B 1),
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Table 2 14 SSR primers selected and their amplification results
519 IWFHI(5" -3") PSGRE N i BJGREE(C) E AT
Primers Primer sequence(5’' -3") Linkage group Annealing temperature No. of alleles
F.:GCATCACCACATAATCATATAGTGC
RhAB22 1 55 5
R:GTTTCTTCAATCCGGCAATTTGTTCAA
F:CACTGCAACAACCCAATAGC
RhB303 2 55 6
R:GTTTCTTGTCTTCAGCTTAGACTGTGCTG
F:GGCGGTGTCAATAAGTGAAGAGG
RhP519 3 56 5
R:GTTTCTTACTTCTCTCCACATCCTCAGTTTCA
F.:GAAGCCTCAGCAGCATCCTCAAAT
RhEO506 4 55 7
R:GTTTCTTCAGTGCCAACAAGCCCATTGG
F:GCATTGAACCTATTATTAGCCCTCA
RhP507 5 58 5
R:GTTTCTTTGGATGAACTGCTTCCCAAATT
F:AATTTGTGTCAATGCCAAACAC
RhAB40 6 61 4
R:GTTTCTTGTCTCCAACCCATCGAGGTTTG
F.CTTTGCATCAGAATCTGCTGCATT
RhE2b 7 56 6
R:GTTTCTTGCAGACACAGTTCATTAAAGCAG
F.TTCGATCTCCATCTGCAAGA
RhP518 1 55 7
R:GTTTCTTCTTATAATCTATTACGAAGGCTGG
F.TTCGATCTCCATCTGCAAGA
RhBK4 2 55 6
R:GTTTCTTCTTATAATCTATTACGAAGGCTGG
F.TTCGATCTCCATCTGCAAGA
RhD206 3 56 5
R:GTTTCTTCTTATAATCTATTACGAAGGCTGG
F:CATGCA ATTCCA AATTCTACCCG
RhE2a 4 55 5
R:GTTTCTTCTGGTCTCTTTACCCTGAAAATGC
F.AGATACCCCTTACTTGCATGAATGC
RhE3 5 58 6
R:GTTTCTTGGTTACCTCCAA AACCAGAAACC
F.TCCCATCTTGCTAAGTGCCTT
Rh1402 6 61 4
R:GTTTCTTCAGGGTAACTGAGCCGATT
F:AGGAATCATCCACATTTCAGTGAGC
RhJ404 7 61 6
R:GTTTCTTCCCACCAA AGGTTGCCCGCTAA
&t Total 77
SF-14) Mean 5.5
Ji i ML Population ML Jatitf XS Population XS
- -— 15 — | — § — 1) — 15 — 20
14y Rhﬁ!ﬂi Primer RhB303 5% RhP507T Primer RhPS0T
JE¥ 10X Population 11X Ja8¥ YFS Population YFS
1 5 — 10 - 15 — 20 | - § — 10 - 15 — 20
414 RKPS18 Primer RhP518 514 RhD206 Primer RAD206

1 #B4 SSR 5|3t ER S R AEAEANH) PCR ¥ 184 R
Fig.1 The results of PCR amplification with SSR primers in populations
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I3 ] Popgene 1.32 BRI #4548 8 > JE
(W35t ZREE AT e it o0 i, S5 R 3R 3 s, 7E
YRtoKF b, 28608 A %N 97.56% ,Nei” s K&
N ZREPEFSE0M 0.3139 0. 1554, R $5%k 0. 4747
+0.2003, TE/EREKF 1,8 D EREI -8 2 8400
FUEHR N 54.57% V35 Nei” s e ZREMAEECH

R3 SN REMEREHNBEESHEESN

0.2055 + 0. 2065, V-3 F 5 B H 0. 3032 =
0.2934, 78 MJEAFh, & J& M [H] 5 1% 2 ek 22
AR, 4% SR BE R85 48 S5 e IR R WBS &
BE > YFS JEff > DLX JEH#E > JIX JEHE > TIX JEHE >
SHB JERE > XS Jaft > ML Ja st , Hoh WBS JEfEaY st
& 2 REVE K e 5, ML & B Y 388 15 22 kR 0K F
Al

Table 3 The genetic diversity among 8 populations of R. longicuspis

JETE Population NPL  PPB(%) Na Ne He I

PR ML 34 41.46 1.4146 +0.4957 1.2493 +£0.3511 0.1468 +0.1924 0.2200 =0.2787
M5 % TIX 43 52.44 1.5244 £0.5025 1.3635 £0.4072 0.2040 £0.2143 0.2988 +0.3040
/NI XS 38 46.34 1.4634 £0.5017 1.2869 +0. 3685 0.1671 £0.1997 0.2492 +0.2874
FAZEI SHB 39 47.56 1.4756 0. 5025 1.3113 £0.3849 0.1780 £0.2067 0.2630 +0.2955
X1 % JJX 45 54.88 1.5488 +0. 5007 1.3830 +0. 4049 0.2156 +0.2141 0.3156 +0.3041
KL DLX 50 60.98 1.6098 =0.4908 1.3895 £0.3949 0.2229 +0.2068 0.3307 £0.2922
AL WBS 57 69.51 1.6951 =0.4632 1.4436 0. 3841 0.2559 +£0.1987 0.3800 +0.2795
FIEF YFS 52 63.41 1.6341 £0.4846 1.4639 £0.4294 0.2538 £0.2195 0.3684 =0.3060
SE-45 Mean 44.75 54.57 1.5457 0. 4927 1.3614 £0.3906 0.2055 0.2065 0.3032 =0.2934
YA KF Species level 80 97.56 1.9756 £0.1552 1.5287 £0.3241 0.3139 £0.1554 0.4747 £0.2003

NPL: Z A5 PPB: ZANLA 135 Na SRRSO B RS, Ne ARCENLIEREL; He FeR ZRELE; 1. FRIREL

NPL : Numbers polymorphic loci; PPB; Percentage of polymorphic loci; Na; Observed number of alleles; Ne: Effective number of alleles; He:Nei’ s gene di-

versity Nei’ s;/;Shannon’ s Information index

2.3 BEBREAEHSW

SHBUDOR SN v R S Ay N B VT
HER SR ZRERE (He) h 0.3139 £0. 0241, JEREN
FYRE ZAERE (Hs) 9 0.2055 +0. 0127, J& REA] () 15t
10340 2B (Gst) J 0. 3453, X ¢ WA Wy Fl K F
A 34,53 % (it RAFAE TR R, 65. 47%
isG2E SAFAE TSR BE N, B B N st A% o AL KT
JE ] B84 oAk, Ja i N 728 S FL TR i ) R

SRR, EEEE AL G (Nm) N 0. 7479, R JE

FF (] BE PR A 55
2.4 BEHEBMBELSW

R T 2P LR S I A S R A A a5t A
K Z ARG AR I Neit ! 3150 H R 5] Ja 2 8] 119 35t
fRER B s — B (K 4) . JEREME G —BUE
JEHEH 0.7879 ~0. 8986 , (& HE YLk 0. 1070 ~
0.2384, WBS il YFS Ji #f 2 [a] — 25 B & 5 15 2
0.8986, 1M TIX Al YFS J& #f 2 [8] i) 2t & — BU% 5
&, 0.7879,

Fd KRMEES NEREE Nei's(1972) BIE—HE (X R4 E77) MBEEE (MBLETH)
Table 4 Nei’s pairwise genetic identity ( above diagonal) and genetic distance ( below diagonal ) between populations of
R. longicuspis
ML TIX XS SHB JIX DLX WBS YES

PR ML — 0.8187 0.8134 0.8599 0.8171 0.8757 0.8502 0.8707
ZIEZEND 0.2000 — 0.8919 0.8107 0. 8000 0.8586 0.8278 0.7879
/NI XS 0.2066 0.1144 — 0.8395 0. 8285 0.8851 0.8740 0.8572
FAFEI SHB 0. 1509 0.2098 0.1749 — 0.8354 0.8509 0.8623 0.8727
PLTETED 0.2020 0.2232 0. 1881 0.1798 — 0.8039 0.7905 0.8151
Kk DLX 0.1328 0. 1525 0.1221 0.1615 0.2183 — 0. 8894 0.8771
CEE L WBS 0.1623 0.1890 0.1347 0.1482 0.2351 0.1172 — 0.8986
FETF YFS 0.1385 0.2384 0. 1540 0.1361 0.2045 0.1311 0.1070 —
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B2 EFRRMHER Nei’s BEEBHRERE
Fig 2 The dendrogram of 8 populations of Rosa

longicuspis Bertol. based on Nei’s genetic distance

2.5 BREBHEMESHENXR

2 B b XK AR I A A5 R AR RO R 25 R EOK,
MRS Nei's JER ZRE0E W2 IE MG, FEE R BN
0.8771(P <0.01), WBS Fil YFS 4k i , Hopt %
ZREMECN S | RS RAR I E#E ML, XS F
SHB, Hoigtf Z FEPE ALK
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Karron' ™ 8 i, L W@ F H A MBI R SR B
SROFIAE SRR 9 ) A R RS 1 3548 2R
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2% T FEAL Z AR VR LR R A HO TR A X, (H
TGRS SRR N B 2 R R R S —
., AWFFER 8 A A E A, Aok F By
Nei’s & [ 22 % P 48 $0F0 & A 15 B 98 800 5 o
0. 31391 0. 4747 , 5 # i Ja FLAURRAH LB, AN
T A Fh Y 08k JiE 35 75 ( Rosa omeiensis Rolfe) ( He =
0.1960,1 =0.3166) Fl1%8 &3 7% ( Rosa sericea Lind-
ley) (He =0.1425 ,1=0.2296) ") i & T pe s fh iy
KAEFIK H 25 (Rosa odorata Sweet var. gigantean Re-
hd. et Wils. ) (He =0.3012,71=0.4600) "'
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FEME] A FE RN KN Nm = 0. 7479, Nm < 1, J& BE[H]
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BARR, RE R I AE ) Bl B 5o B
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Gst {H A 35 52 m | S 51 ) 8O AP I A 2L A A
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3.3 KEMBFHENEBEXTERPEIR

i 2 R I A ) A R A R A A R 5 R
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MR Z R EE S . (HE PR SRR
A B W5 AR R R I T A 2 SR bl AT A3 AT R G
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