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M OE: N TIRITI R AR RIBL (Rosa roxburghii) M5 AL ZAEMERLE IR AL 2050 T 2 Bron b DU
J K (GAPDH H1 nepGS) Fil 3 Bt SR IL K (apF—trnH  irnL—trnF F1 trnG—ornS) B PFHEFF , 3HHIZL 27 4~ 1F
A RS 320 ANASRIERT PCR P38 F1 7, 5 FHAH DGR XTI e 45 SR 04T 0 . S5 SRR . (1) 5 I
A% 35 R R - 2% 4 356 R 7 L 0 A 3% 3% B0 o 31K 1Y 35t 1% 22 A 7% (senDNA . Hd = 0.469 2, 7 =0.000 49;
cpDNA: Hd=0.653 4, 7=0.000 65) ,FF A ARFEHERIAEER K ZES . (2) 5 FHZEHH (AMOVA) 255
R R AR S R BER A AR SRR N, AH R PN 4 A8 S B A i Bt A% A S 1 SR R R S A ) AE E B R
WAL ML ( epDNA: F o =0.336 47,6, =0.273 Ny, = 0.308;5cnDNA ; Fy, = 0.094 87, N, =0.076, G, =0.056) ,
AL B 43 A A BAT BH S 13 R ML BRZE R (P>0.05) o (3) FPERE G Tajima’ s D {3 A B3 T (e, 25 & P vk
AR, Fu’s Fs (H320 W3 U, 45 G R B0 o it ith £k, HE D00 B4R B 7 /N L N 22 D s 9ok, (R VA |
YeRrfa e RAS . (4) ARYE PRS2 R MEAT | HE 1 b IX A SR AR a8t 1 22 RE VR K 55 8 O LG 3 & A B 7Y
DU T BE Sk pK T SRERE ST, DA] abb oy o JH S it e b R e, X6 T 3 AR R R TR A A R ) SR R A 1 SR B e
PRIPREH 1230 B AR AL B IR AR AP RS A B R R AL T —E S E A
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Abstract: In order to study genetic diversity and the origin of wild Rosa roxburghii in Southwest China and provide some

bases for its utilization and protection. A survey was based on the splicing sequences of two single-copy nuclear genes
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(GAPDH and ncpGS) and three chloroplast genes (atpF-trnH, trnl.—trnF and trnG—=trnS) . The individuals of 320 wild
R. roxburghii from 27 wild populations in China were amplified, sequenced by PCR. After that, the sequencing results
were analyzed with relevant software. The results were as follows: (1) Low genetic diversity levels were found in
R. roxburghii of single-copy nuclear gene (Hd=0.469 2, 7=0.00049) and chloroplast gene ( Hd=0.653 4, 7=
0.000 65). But there were significant differences among different populations. (2) Analysis of molecular variance
(AMOVA) showed that the genetic variation almost occured within populations, which indicated that population
variation was the main source of genetic variation in wild R. roxburghii. It existed obvious genetic differentiation among
populations (¢pDNA; F, =0.336 47, G, = 0.273, Ni = 0.308; scnDNA: F, =0.094 87, Ny =0.076, G, =
0.056). The distribution of R. roxburghii did not have obvious phylogeographical structure (P>0.05). (3) Tajima’s D
value of neutral test was insignificantly negative value, indicating that R. roxburghii populations conformed to neutral
evolution model. Fu’s Fs value was significantly negative, combining the result of mismatch analysis curve, deducing that
R. roxburghii populations had an expansion within a small range before. But generally, they remained stable.
(4) According to the haplotype network, the populations of the Bijie region not only presented higher genetic diversity,
but also had a lot of haplotypes. Therefore, the Bijie region was speculated to be one of the refuges of ice age. Therefore,
they were supposed to be carried out the strategy of local protection, and the populations with special traits and unique
haplotypes shall be protected to adopt a priority protection approach. The study provides a reference for wild R.

roxburghii of the resource protection and genetic breeding.

43 %
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KRR AR (db50) 4 BRA 7 A9 4 9 2
K41 DNA i 7] & (DP305) $2 Bl 5L DNA, F)
2% B IR W R I F K A I DNA 2 A 4R B 2y, 3
B 2 AR L IR 31 ( atpF—trnH  trnL—trnF Hl trnG -
trnS) 1 2 Bt H.48 D1 &% KL A ( GAPDH Fll nepGS) 43
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Table 1  Collection information of 27 Rosa roxburghii populations

R ———
R maies RN smiern s o wgp  OCERES

Location of Population Single-copy Longitude Latitude Elevation
population code nuclear gene (E) (N) (m)
number

Chloreplast
gene number

specimen
number

BNA  BVE T BJQX 12 14 106.12° 27.05° 1200 PanCLl1
Qianxi City, Guizhou Province

TONAE & B BJJS 13 13 106.44° 27.46° 1100 PanCL2
Jinsha County, Guizhou Province

HINAE S4B BJZJ 14 11 105.77° 26.66° 2200 PanCL3
Zhijin County, Guizhou Province

RN, LAXK BJQXG 14 15 104.94° 27.15° 1510 PanCLA4

Qixingguan District, Guizhou Province

s, Rr BJIDF 14 14 105.36° 27.09° 1500 PanCL5
Dafang County, Guizhou Province

BNG  NFEL BINY 15 15 105.38° 26.78° 1420 PanCL6
Nayong County, Guizhou Province

A, Kk B LPSSC 10 10 104.96° 26.55° 1700 PanCL7
Shuichen County, Guizhou Province

NG, BE LPSPX 15 15 104.47° 25.71° 1750 PanCL8

Pan County, Guizhou Province

BN, 24 QXNXY 15 14 104.90° 25.08° 1250 PanCL9
Xingyi City, Guizhou Province

A, e B QXNAL 14 11 105.44° 25.09° 1350 PanCL10
Anlong County, Guizhou Province

A, TR QXNZF 5 5 105.65° 25.38° 1050 PanCL11
Zhenfeng County, Guizhou Province

R ERR ASZY 12 9 106.08° 25.75° 1165 PanCL12
Ziyun County, Guizhou Province

A, EER ASPD 11 10 105.72° 26.29° 1250 PanCL13
Puding County, Guizhou Province

SN TFLE ASPB 12 12 106.26° 26.41° 1300 PanCL14
Pingba County, Guizhou Province

FINA  EEIX GYHX 12 11 106.69° 26.33 1050 PanCL15
Huaxi District, Guizhou Province

SN R H A ONLL 10 9 106.88° 26.31° 1600 PanCL16
Longli County, Guizhou Province

A K== REdil TRFJS 12 12 108.45° 27.49° 1700 PanCL17
Fanjing Mountain, Guizhou Province

HIMNAE , 2TKE ZYXS 8 8 106.20° 28.33° 1100 PanCL18

Xishui County, Guizhou Province
RN VR R ZYMT 5 5 107.48° 27.77° 950 PanCL19

Meitan County, Guizhou Province

BN EO QDNHP 13 16 107.90° 26.90° 800 PanCL20
Huangping County, Guizhou Province

FMNA, HILE QDNLS 7 9 108.07° 26.38° 1800 PanCL21
Leishan County, Guizhou Province

A AR SCYA 16 17 101.55° 102.31° 2000 22
Shimian County, Sichuan Province

PuIA s SCLS 10 10 102.25° 27.88° 1800 €23
Liangshan Prefecture, Sichuan Province

R, BHE CQYY 18 17 108.76° 28.85° 1600 C24
Youyang County, Chongqing City

~HA, hu YNQJ 9 13 103.79° 25.48° 2000 C25
Qujing City, Yunnan Province

B, RET YNDL 15 8 100.22° 25.59° 1900 €26

Dali City, Yunnan Province

i B e =] HBYC 9 17 110.93° 31.08° 1600 27
Yichang City, Hubei Province




11 3 SERFELAE . P R b X AR B 5L 22 A T R AL S5 A AT O 2069

B1 REXERK
Fig. 1 Photos of collected Rosa roxburghii

x2 SIMER. FIRSEH R3 RONRAEMBETEENZEREM
Table 2 Primer name, sequence and reference MHEEEERN S ST
|4 219551 P Table 3 Polymorphic analysis of single-copy nuclear
Primer Primer Ref. gene and chloroplast gene in 320 Rosa roxburghii samples
name sequence elerence
H— HAFE
nepGS F: GATGCTCACTACAAGGCTTG Emshwiller AR5 KA s BHR B
et al., 1999 7580 S Parsimony ZHEME v
R: AATGTGCTCTTTGTGGCGAAG S Li:n 13 L Variable  Single . Nucleo- Hﬁf )
F. GATAGATTTGGAATTGTTGAGG Joly et al Gene (bp) site mutation formative tide di\ljers}iftp
GAPDH 02}(7)56 al, number site site diversity (Hd)y
R: GACATTGAATGAGATAAACC am (Vs)  number number ()
(Ss) (Ps)

F: ACTCGCACACACTCCCTTTCC Lahave et al
atpF—trnH ahaye et at., senDNA 1 294 8 3 5 0.000 47 0.449 0

R: GCTTTTATGGAAGCTTTAACAAT 2008
cpDNA 1865 20 12 8 0.00065 0.653 4

F: TTATTCGATCCAATCGTACCAC
Taberlet et al.,

trnL—trnF 1991

R: AGAAGCCATTGCAATTGCCGGAAA

F: GAATCGAACCCGCATCGTTAG

trnG—trnS ' Smailggtga]. ’ 2 é:l!'l: % ’l:_j éj\ 7]9-'1

R: AACTCGTACAACGGATTAGCAATC

2.1 BESEES
JH Mega 6 3 ff ( Tamura et al., 2013) i35 14 iR gk 3 s, 2 Beyds D i L A GAPDH %H
BSEEE , B H Network # 4 ( Bandelt et al., 1999) nepGS PFHEJG B N1 294 bpo H AT &
FET R PERIUR M A A R 26 ] (W 9 58.88%~59.12%, 5 GC & HAHZE AR, /\h
A5, 2021) 5 FH ArcGis BPF (IR 25,2017) 42l 00 8 AR W AR 5 A 4, b T 29 vk 1A B AL
P RIAE S BR E 0o BSOS B —RARNL 3 A, A SF A N
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107 .154 592 .1 096 .1 131.1 180 .1 182 Fi1 225,
W45 9 $2 28 F GeneBank, J¥ %1 5 5 0P526995 ~
0P527024, PHEIFHIKINE] 15 S AEHR,
DR PF 42 7 91 1 18t 4% 2 A MoK AR (Hd =
0.449 0,7=0.000 47) , {HAS[w] ] B J2 B (0] A7 A6 328
KEZH(HI=0~0.800 0,7=0~0.000 84),27 P
JERE B Y E 01 QXNZF JE#E(Hd=0.800 0,
7=0.000 78) HEATHNZE BINY JE#E(Hd=0.714 3,
7=0.000 84) 55 #5PH BJQX & #f (Hd=0.670
3,7=0.000 84) FI A F M stfE Z RN, wtiL
Z MO B R 02 = B il s YNQJ & B FL S AR
B LU QDNLS JE#f (Hd .7 #°8 0) .

Xt 3 Bem AR FE K (arpF —trnH  trnL— trnF ]
trnG—trnS ) J¥ 5N 47 DR J5 19 A B2 1 865 bp,
AT S8 71.92% ~72.22% , il e 20 W EL A W 5L
A/T R IPE 3% 5 R 20 PR 3 D4 A% 32 4 Ak,
Ar—E, Hor RGN E] 20 A% R AR S 67 A5, A
MR B 124 R 8 A, B
SOk 55 .88 142 175,209 344 (415 423 430,
545 556,573,590 591,656,696 .967 .1 227 .1 592
1 740, ¥ P 5] $E 58 £ GeneBank, J¥ 55 N
OP526975 ~ 0P526994 ,0P545883 ~ 0P545922 , Hf4%
FE ARG I 2] A5 RIUBCRE (H) 20 4>, BRI S Z
FEPEIK A8 (Hd = 0.653 4,77=0.000 65) , {H A
B SRR AR R 2253 (Hd=0~0.800 0, 7=0~
0.001 29) , 7E T A JEfEH B 405 BINY S (Hd =
0.800 0,77 =0.000 86) . 55 K J5 BIDF J&#f (Hd =
0.736 3,7 =0.000 74) AL £ 2 K BJQXG JE B
(Hd=0.692 3,7 =0.001 29) Y5t 1% Z ALK F 85
o FH T ULAE PG g DX B b DI B 3 AL
S PRI, 2% I M DX A 0 AL Y a4 5 B
o B K B Ry 2 WL H & HBYC J&
FEFIY )i SCLS FRRE(Hd 7 #1°8 0)

2.2 BERIZHESH

TP DU L 1 P27 910,27 A TR RES )
15 AN AL, Hoh ) AR R-1 A de ) AR
JERETR A oA, B A R-1 02 RS AL,
M R-1 Rty o A O B A R-3, 43 A E
15 AR SRR 22 ASPB JE
FIEETTES VY BJQX JE LA G R-7, A5 A R-9
oy A TE AR R T 4R 9 BINY F4 A8 L TRFIS
H BETANGE BINY JEHE S B A BT QDNHP JE
A HAERL R-12, BAETY R-5 00 A0 76 22

ASPD J& #E b, B AL R-11 240 A AE % X JR 7
ZYMT JE#EH, R-13 H 004 F B 4w 55 °F QDNHP
JEREH  R-15 /S K3 B LPSPX Ja i, HiA
I e A TR (% 4)

BT MR R B DF T 91, 7E 27 A AL R
FEAR 2] 20 A~ S5 R b RS A H-1 43 A B
J7LHE 26 NIRRTz 0 A, BIR A A5 A H-1
SEREARE A% AL B e 32 LA AL HEI H-1 Ryl
AR R R R B H-6,7E 16 N ERET )12
Oy, AT T H-4 RN B A R H-S 3502 4
ASPD JEBERISE T 214 BIZ) JE 3L s A AU H-3
A 248 = ASZY e b, e L B %
BJQXG #1 A 2 0y F¢ A H. 455 (H-8 \H-10 , H-11
FUH-12, 4k 4 ANRpf s | B H-13 A fE
W SCURTE ZYMT J& b, R PG BH CQYY J& A7
FERRA BAG B H-14, A58 H-15 R e s/ R
L YNDL JE R, B R w7 QDNHP JE A 7EFE
AR R H-16, PR H-17 AT 7EER ST 47 BIJS
SRR, BLAE AL H-18 43 A 78 52745 K7 BIDF J& ¥
H BETTANGE BINY FEREAAAE 2 R A A H-19
FH-20, HARAERIB MM ZA BRI (R 4) .

FLF B8 DA S PRSI 31 119 15 A B 78
AERI L (1 2, 180 3) o BB 2 AT DAL
AU R-1 bl ) Y J8 &K, 5 BA% R R-3 R4 R-
6 .R-8 . R-10 Al R-13 LI—F 548 25 1 J5 =X EL B2 4
i, & H R W — N TURIE . AT R R-
10 -k 5 R-12 Fl R-15 43555 R-3 1 R-8 #Hi% .,
AR R-7 B AR R-2, RIS, IR E Ak I Y
ARG, Ui AR L P A R kA

FE T I (AR R BT ARG I B1 11 20 AN B AL T
BERI 0T (4,18 5) , A 4 A7, 20 4
PR RUTE B A IO 2 A8 Sl I b 5 U 4 A, W] 4
i H-1 A1 H-9 A 4332, A 43 32 45 A oAk
— L LA H-1 e, 5 RAE AL H-3 H-4 H-
5 H-7 H-13 (H-14 1 H-16 DI —Fh & 25 2 14 5 0
BHAEMEIF RN —2; 75— L H-9 Rrhaty, 5 H-
2 H-6 H-8 H-10 H-11 H-12 H-14 H-15 H-18.
H-19 Ff1 H-20 R K7 — i, e W LA X
BJQXG E&75 K 75 BIDF 1LY 4455 BINY J& B
FRA AR, R — S BRI X N F
R BT AT R M D A R A i kR
SRR B B | I HA AR AE SRR SRS R AT R R R
W B sl A b B P B
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Table 4  Collection information, haplotype distribution and polymorphism analysis of

27 Rosa roxburghii populations on single-copy nuclear gene and chloroplast gene

senDNA FUR RS A [ 22 38
senDNA haplotype distribution and

i

cpDNA FAEBUAA o 235 5B
c¢pDNA haplotype distribution and

=] polymorphism analysis polymorphism analysis
Population code
. e (o) . m Hagipe (N
BJQX 0.000 84 0.670 3 R1(8).R2(1) .R4(2) . 0.000 31 0.303 0 HI1(2) H6(10)
R6(1) .R7(2)
BJJS 0.000 12 0.153 9 R1(12) .R10(1) 0.000 16  0.153 9 H1(12) \H17(1) *
BJZ] 0.00025  0.3273 R1(9) .R3(2) 0.000 50  0.7253 H1(7) .H2(3) \H4(1) .
H5(1) \H6(2)
BIQXG 0.000 21 0.257 2 R1(13) \R4(1) ,R10(1) 0.001 29 0.6923  HI(1) H2(1) H8(1) * H9(8).
H10(1) * HI1(1) * HI2(1) *
BJDF 0.000 34 0.439 6 R1(10) \R3(4) 0.000 74 0.736 3  HI(6) H6(4) H9(3) HI8(1) =
BJNY 0.000 84 0.714 3 R1(8) . .R3(1) ,R6(2) \R9(1). 0.000 86 0.800 0 H1(4) H6(6) H7(1) \H9(3) .
R10(2) .R12(1) HI19(1) * (H20(1) *
LPSSC 0.000 67 0.644 4 R1(6) \R6(2) .R10(1) \R14(1) 0.000 36 0.355 6 HI1(8) \H6(2)
LPSPX 0.000 37 0.361 9 R1(12) \R3(2) .R15(1) = 0.000 07 0.133 3 HI(14) \H7(1)
QXNXY 0.000 53 0.638 1 R1(10) .R6(1) .R8(1) R10(2) 0.000 53 0.628 5 H1(9) \H2(2) \H7(2) \H9(2)
QXNAL 0.000 65 0.672 7 R1(6) \R3(1) \R6(3) \R14(1) 0.000 34 0.604 4 HI1(7) H2(6) \H6(1)
QXNZF 0.000 78 0.800 0 R1(2) .R6(2) \R14(1) 0.000 35 0.600 0 H1(2) \H2(3)
ASZY 0.000 82 0.583 3 R1(6) .R2(1) \R3(1) R4(1) 0.000 35 0.621 2 HI1(6) H2(5) \H3(1)
ASPD 0.000 31 0.200 0 R1(9) \R5(1) = 0.000 28 0.490 9 H1(8) H2(1) H4(1) \H5(1)
ASPB 0.000 55 0.561 0 R1(6) \R3(1) .R4(1) . 0.000 54 0.530 3 HI1(5) \H6(7)
R6(2) .R7(1)
GYHX 0.000 54  0.618 2 R1(6) .R3(4) .R8(1) 0.000 62  0.6212 H1(6) H6(5) H7(1)
ONLL 0.000 82  0.5556 R1(6) .R2(1) .R3(2) 0.000 54  0.5333 H1(6) H6(4)
TRFJS 0.000 69  0.712 1 R1(6) .R3(3) .R8(2) .R9(1) 0.000 31  0.303 0 H1(2) .H6(10)
ZYXS 0.000 33 0.428 6 R1(6) .R3(2) 0.000 43 0.428 6 H1(2) H6(6)
ZYMT 0.000 93 0.400 0 R1(4) .R11(1) * 0.000 43 0.400 0 H1(3) H6(1) HI3(1) *
QDNHP 0.000 72 0.616 7 RI(10) .R3(1).R8(1) .R10(2). 0.00054  0.564 1 H1(8),H6(4) ,H16(1) *
R12(1) \R13(1) =*
QDNLS 0 0 R1(9) 0.000 29 0.2857 HI(1),H6(6)
SCYA 0.000 33 0.323 5 R1(15) \R3(2) 0.000 27 0.533 3 HI1(8),H2(8)
SCLS 0.000 31 0.377 8 R1(8) .R3(1) .R8(1) 0 0 HI(10)
CQYY 0.000 34 0.411 8 R1(13) \R3(2) .R8(2) 0.000 50 0.3857 HI1(14) \H9(3) \H14(1) =
YNQJ 0 0 RI(13) 0.000 54  0.5357 H1(6) H6(3)
YNDL 0.000 44  0.464 3 R1(4) .R6(4) 0.000 54  0.257 1 H6(14) H15(1) *
HBYC 0.000 09 0.117 7 R4(16) \R10(1) 0 0 H1(9)
# TR SR TR G AL,

Nole :

2.3 BELEHMOH

ST I7 25T (AMOVA ) 45
T DU AL 27 A 50 BT B 0 3t 4% 728 5 2
BRIETEREN (90.51% >> 9.49%) , it fE 43k &
B P 0.094 87 [ FEIRi N 2.44,

* means population-specific haplotypes.

0.004 , FEAR AR AL 4L R BN Gy = 0.056 < N, =

%EF‘(%@SL%

RAEIEES 0~

TN,

0.076 (P < 0.05) . T HI%L cpDNA 7E 27 il 5L
JETE N Y3845 15 5 (66.35% ) 35 =5 T B 1]
WAL AR 5 (33.65%) , Vi it L A8 5 T8 AFE TR
WAL AL R P, M 0.336 47, FEH R
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Circle size represents frequency. The same below.

B2 ETRHRBENZEENENEGFENEE
Fig.2 Network diagram of Rosa roxburghii
single-copy nuclear gene haplotype

0.61, 3 EREES 0~ 0.005, BE4AK 8] 35 14 73 1k R 5%
H Gy = 0.273 < Ny = 0.308 (P>0.05)

FIF DnaSP 6 #1443 5l 3 F 248 DU AZ 3L R AN
R R KL PR R DF4 7 51 % 320 A4S SR BL B R 17 R
PR I, 25 R B 7R, Tajima’ s D 48 iH{E 4 %) H
-1.57516 (0.01<P<0.05) Fl-1.201 85 (P>
0.01) , ¥ 3, 774 v vt AL B AL 3 15d 1 3f
B Z RN BT AR O R 5 ma 541G, 2E 4k =X
R 5 3k B, Fu’ s Fs {H 53 i J& -11.003 F
-12.066, 31 4 5 2 (A, Ui IR AL Jm B kA b
. N THE— B IIE 27 MR R REE B &P
sk X AT AL AT (2R R A, 2021) . R BT
TSRS 0 o s B 1) g s Bh 25, G SR e A A
VLR IZ AR 2 B T 975k, 52 WU B 22 e 43 A B, DU
INHIZ R BERF AL T oh 5 F i o 22 18 T RS
(BBLREE 2022) , Hi &6 AT, ISR 56 R G 2
e 43 A7 P 2 L 0Eg T P DL A% 35 R 1) 2 T 4 A
2R LR A I Y JE A LR AE /NS L 4 i
Pk (AR B R R IR A

3 Wik54#

3.1 RIREBEHNEESHEEST

AL AP DL AZ FE I GAPDH Al nepGS BE& ¢
I (Hd=0.469 2,7 =0.000 49) DL K I 4 4 3 [H
atpF—trnH trnL—trnF Fl trnG—trnS K& ¥ 5 (Hd =

0.653 4,7=0.000 65) (118t 1% Z FE 1k W 1K T
JE 5 (2020) R 4 BEvb 21 Pk 7 51 % 3 5 I8 fl
Y45 R (Hd=0.879,7=0.009 52) , X (2013)
X} #% 4R AL (cpDNA: Hd =0.719,7=0.001 05)
AL (cpDNA: Hd =0.718,7=0.000 85) it %
B, R A TR PR 1 (2017) XF 4l B2 cpDNA (1 HF
AR (Hd=0.829,7=0.001 31),{H & T H ITS
FEB 45 B (Hd=0.247 ,7w=0.000 40) , AWFI7LE
TR, R R AR B fe ZREE, P i X
B )38t AL Z R MR AIS, PT RR S5 A BF 5T T H 3 4>
cpDNA [R] B X5 41 9 32 £k 8 R A5 56, 16 FH A i 2
PRFE TR B 5 AR ST, T 2 B O o 19 445 S B )
T B 25 A Hofth cpDNA (8] B& X 77 31 (5% 4,
2021) s AT RESE AR IC I SE R | H B @ 1 DL A 3K
BRI /INAS R A5 R 2R T S 85, RO B9 A ) B A i
A3k A v p 2D BORP R 7 2 1 S AR B T
KA , 1 s A 5 KRR e 2
FEVESE TR (7] 0%, 2014 ), il AL 454 i A 1]
() B R 2 AR PE (Hd) R BUAS[R], 40 7T 58 2 PG 7
Hb DX T+ 43 52 4% i 45 R T A 1 A B A% A
A2 2 KWIR R A A SR H 2R e 5
S RECEAT — o Hh I B0 R AL R ) a8 AL 2R
PEFIEZESR
3.2 RBEHNBEEEHSH

FRRETE HE AL o B v AR TR | A AR 4 Fh
T 7 50 A 58 A48 A5 DR 26 1 3 ) S L 3 4% 25 0 7 R
SRR I (AT 45, 2019) 38 3k %o B DL A%
Ky B 58 & B, 5t 1% 0 b R BBAR (Fy =
0.094 87) , it E ZHLHN Ny =0.076 > Gy =0.056
(P>0.05), B2k P {H W, HEMK T Petit 5%
(2005) e g5 1Y 3% T 4% 3 AR 2 19 22 FhAE 9 19 °F-
P AL AR IE (G =0.15) o ML PR 1 B A%
R 4% [ 0] LU Y 008 1) B 2D oy A 31 2 8K
FRE e, A7 B S50 TR 45 ), (L[] B 5 B A5 280 A
FERRAZ S0 A, 5 FP R Y s B0 A A D SR R
DAL PR [A) B PR 3 W T2, e 2 Rl R A 0
B B RUAT G I Ah, i B b R Y AN [A] i
[] BT R o 9 S O AR HE T 1Y A R 3R B O AL
PR R A7 76 B 0 3% R M B 254, S [R) 2
IRIERACH B BE R e IR ISR B i, 5
FIORI AL Ffr FE ] L PR A8 3 B A JE IR (Vm =
2.44) B o MW RE ) 35t A% 45 0 A AR ORI 22
S, BRI R AR B R
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Fig. 3 Haplotype geographical distribution map based on single-copy nuclear gene construction of Rosa roxburghii
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Table 5  Analysis of molecular variance in

H-15
.. . H-20
Rosa roxburghii populations
H-19 -5 o . H-12
s y;
5 5 W mwasy LTAAIL
B e B . Percentage
Source of df Sum of Variance
variation

H-16 H-13 .
squares  component of variation st 4\/%
= bl H-2) i -
H7 /\ A\ 4 -

scnDNA

JEHE 8]

Among 26 16.009 0.028 83Va 9.49
populations

0.094 87 e

€

H-11
H-14
H-3
H-12
JETEN
Within 293 80.600 0.27509Vh  90.51 L AR BIIAR Y mv S5 9 50T B LA R 2 ]
population oA AHL
3 Red points indicate missing haplotypes; the number after mv
i 319 96.609  0.303 92 ’ b HEPORP
Total reflects the number of mutation steps between haplotypes.
cpDNA 4 ETREMEEERGZREERMNEE
T ] Fig. 4 Network diagram of Rosa roxburghii
Among 26 78.365 0.218 55Va  33.65  0.336 47 chloroplast gene haplotype
populations
JEHEN
Within 293 126.282 0.431 00Vh  66.35 —
population

3R LA B K I A B B S S5 R Y 3 4% o0 Ak B 2
(HBBREE,2022)

204.647  0.649 55 W2 A i TR A 5 B G815 0 A R BN Gy =
0.273<N¢,=0.308 (P>0.05),F¢=0.336 47>0.25,
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Fig. 5 Haplotype geographical distribution map based on chloroplast gene construction of Rosa roxburghit
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Fig. 6 Mismatch analysis of Rosa roxburghii single-copy nuclear gene (left) and chloroplast gene (right)

B TR 1L (2017) T %L cpDNA 1y 8t 1%
S EE(Fy =0.136) , X fh (2013) X Hi{L A &
B(Fp=0.23) WTFFE 25 508 B, ] B i & 44 3k P
JE R IE] A 38 15 A AL B i HL N L G ¥ AN W 35 (P>
0.05) , 7E43 4 i [l PN 1A (8] A7 78 B I 19 33 R Hh
PREER . SRHAE(2019) W55 36 WA R A SR 00 %
o AR TG % 4 7 I 8 A R b EL 25 4, O EL

JeE e N A AR IR A AT LY B AL A S A A
5 % LV A b DX B A O A R D SR A
0 JE T A R 5K i I SRR AU R i — 25 M OR
AR RIS R b ERESH LI Nm=0.61<1,
BB (1) 35 DR 3 3 400 30 I, U B s A 1) kR
BORFLT A, 184 AR Ok R s AR R
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Wk AMOVA 53, 5 18 s I B4R e 322
M AR S R AT IR AE N B ) st % 22 S 5D,
A B SR 32 2 BE I AU (52 W, AN BIF 5 & A% Sk
DR A e TR PN 8 A 78 57 (90.51% ) 5 T SRk 2L I
R JE R P 3845 78 S (166.35% ), 1 1k 4% S8 ] BE Y
JREINT (1) RIBA H L ET R G, 1 a5
A BE R sl 5 (2) MR AE A E S 28U R
] AR AE A WA BR A 5 (3 ) b BB 2 Ak R 1 32
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R B R B e EEAE A, XIE (1985)
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G R T, HORETE A PR R N AT R R A
Tio X551 (2017) 15 F 41 FLFPF 3K T 468
TIEE R —3, AWFFEAS 0 AR A B st A% 245
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A, G PR Fu’ s Fs HI400 3 0
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