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Abstract

The distribution of Rhododendron decorum Franch. in Yunnan Province has a high ornamental
value. In this study, the genetic variation analysis was performed on three populations of Rhodo-
dendron decorum Franch. variegata distributed in Huize County and Shangri-La City of Yunnan
Province using DNA molecular marker SSR technology, using 8 pairs of genomic SSR primers to
inherit relationship analysis of 41 individual in Rhododendron decorum Franch. with white, pink,
pink. The main results are as follows: 1) Genetic diversity analysis showed that a total of 80 loci
were amplified, and the genetic diversity of three populations of Rhododendron decorum Franch.
was higher. 2) Genetic structure analysis showed that the genetic distances of the three different
flower color groups were far away. 3) Molecular analysis of variance showed that the variation of
Rhododendron decorum Franch. was mainly in the population, accounting for 80%, and the varia-
tion between groups was only 20%. Therefore, this study suggests that the genetic diversity of
different geographical populations of Rhododendron decorum Franch. is higher; the level of genetic
differentiation is low and the similarity is high; the genetic variation is dominated by in-
tra-population variation. There is no direct relationship between the kinship of Rhododendron
decorum Franch. and the flower color. Therefore, when protecting the genetic diversity of Rhodo-
dendron decorum Franch.,, it is necessary to preserve as many specific individual plants as possible,
so as to provide scientific evidence for the evaluation of Rhododendron decorum Franch. germplasm,
excellent gene excavation and selection of resistant materials in Yunnan.

Keywords

Rhododendron decorum, SSR Marker, Genetic Diversity

RKEEHABEIREZRBISSR T

Febx!, R AN XXX, ZAE
"B, EMRE 2, R
TEIRER

XEFIH: FMTS, R, KXR, Rk KATCHRSEBEAR R K ISSR 44T YW TT, 2018, 7(6): 576-582.
DOI: 10.12677/br.2018.76071


http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2018.76071
https://doi.org/10.12677/br.2018.76071
http://www.hanspub.org

‘EEARMNBIET R, R, me B
Email: 593228699@qqg.com, *158066692@qq.com

Wk HEA: 20184F11H6H; HHHBE: 2018FE11H16H; AATHEA: 20184E11H23H

R

KA AFRERIWHNE. K FTRADNAZTHRESSREAN 47 T Z A SFEEMEK Bhr
KK BFEALES 3 MR AT AE R R 04T . FIRISXEEASSRE| B, . ML AIRARERH
AN KEEHBGETBRER RSN, FEERUOT: 1) BESHESWRA, SR WAL R80T,
3K ATEA BRI SRR 2) BAESHANTRY, 3N A RTEEIH AR LR BT ;
3) T HEMNRY, KEEABNARREEEMEN, H80%, FHERZERMNLH20%. FiL, AHR
W KETEAEA R SRR BAEMOKTR, MUBER; B3R DMENER
AE. KEEHEEHBESHESHOSHRETERRR. ik, RPRAELBRRES N, MR
RS MRRRE, NZEROEARMRENE . LR RZEN TR SR AR 2K

XK ia
KEFEHES, SSRiFE, BEZHEM:

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 51§

KETEH Y (Rhododendron decorum Franch.)&ft S48 F(Ericaceae) ¥t 1E & (Rhododendron L.)[H) ' 4%
BERBUNEA, XFRKAL. BN, EAE, A AElE, NREREMN, B MEN. =
B SOMNATPBEE 1], ARSI, K2, AHS, WMENEME. KR 8. arAgy, fed
AR HI2] [3], BRI A A S A8 S Hh il B s 7 i) B A O 2 U

RIS K AR RS ORI 78 S AR TR E BT AR B B30 L 4. dEs . 8L 2RSS DT EI[4] [5] [6]
[7] [8], ARHBEMAHAIT TN, NHHELZEMHMEREIRIE]. FFIMAE R, KA
WAL REONFE, (ARG R TEGEEZERICHEHFNR. AT THREDBEZ RN, |2 EH
[H ARG DNA 7 FARicH RS, IR R & Z B A BA #Erfi B m DA 2 oAb R R m 450 35, 3 UL DNA
4y FHRic SSR. AFLP. SRAP. ISSR Z[10]-[15], H:H SSR (Simple Sequence Repeat) & —Ff & & 47,
LML RS TARC. B, FTF SSR ARiCHIAL MR A IS AL 2 Bt Ss 5[ 16]; AL ET AR
FoF Mg AE Z REMER) SSR 3#T[17]; K3E SSR Aricigt ik 2 FE vk KL R RSB HT[18]. %T ik, &
WFFEIEIE SSR FRic H AN AN [ $th FH et B 1 308 A SR FEAT 20T, (5 B A1 o AR AN [ ol B 10 30k A 28 57 N %4
TGP AR B FIIT AR FHER BB 22440

2. MRTEE
2.1. #H%Y
BERTENE DR EHER SR B 25 2P LRI BLR T 1 3 AFIBE 41 M, 3 AMFIERY S0
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BIfEt, XEEEAEAKEE: At HERRALE. REMKRIBFEE , SRR Em KR
BRI R, SR G B b2t B B IC S 5 I F HISON AT A TR /K o i 1] S 36 2 R H 3 K]

41 DNA. RFERAMANREEEAE 10 m BLE, PARTIER —JotE R EAE 73 #k

Table 1. Germplasm resources of Rhododendron decorum Franch.

= 1. KBRS AR

EnRs AMEEL KA 4 (m) 2 4 Al R AR 1)
A 12 SEI ) 2866 103.4163°E 26.1128°N 2017%5 H16 H
B 7 DEBES 2837 103.3379°E 26.0711°N 201745 H 16 H
C 22 i BR ARSI 3370 99.6318°E 27.7952°N 201746 A 12 H

2.2, SRR GE
2.2.1. EFE%H DNA HI$REL

WEF K CTAB ¥E[19)52 UM 7 B2 K 20 DNA. $EECE R, R 1% 5 IR b Bt i Fe vk ke Aan il i 2
HU DNA (946, FF % DNA ¥ J51d 3 (ND-1000 UV Spectrophotometer, 3% [H). fKf DNA #if £ 50

ng/uL %H.
2.2.2. SSR 4 8UFid

TR SRR VAT 8], ANWFFUERE T 8 XF SSR BIMI(FE 2), K 8 X EIMTE S ik E BRI L
EH M3 P, RA T REBUZER R HAI L Mg id b 4 (5 -HEX FE (075 O6-FAM.. R A
8 XTI MHAT PCR Y1, RFAZRA 20 ul, BLHG: 2*MIX (R BHATEAEY)) 10 L, 1EM 5147 0.5 uL,
KA 5149 0.5 pL, ddH,O 8 uL DNA #5847 1 uL (50 ng). PCR RMFEF N: 94°CHiAENE 5 min, 94°CASE:
30 sec, 53°C~56°CiE-k 30sec, 72°CZEM 30s, fEH 30 Ik, 10°CLILFEF. PP E—20°C I HLBE G IRAT

Table 2. Origin sequences of SSR primer pairs
3 2. SSR [R5 49575

Elk7] FF5l 2 RN BXEE(C)
Primer Sequences(5°-3’) Modification F:?del/]:)epnt Anneal temperature/’'C
5
RDWIS A TCGARAATAAGEC TGO 5-FAM 200228 54
s RGComcerearaccren sow o -
vt RICCIemaenenace s
s ROTeACTCGaTICOTo0nG 5
s RAcAcCacaaaae 5
e A :

i RASCMGTAGAMCICTEAC e e o
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2.2.3. PCR =8 & B F
PCR 7% SHEE RN 96 FLEBGE Y, 34T STR B4H UK E AT, A 7%k £y B R 4E A= 4 0
A, MFAE A ABI3730XL, K A Fx Marker y Liz500.

2.3. HIEAE

M2 7R IEHREL STR B4 Bk IR B A, FIFH #F Gene Mapper3.7 iU B, HidFA
[E RN FERRIC ) PCR 338 1 B A3 R B 08, [RI) K i s N Office Excel 2010 1
3. IRGERERR

A7 EARE ) 42 %+ SSR 51 ¥ iiik 8 XF[8]34T PCR §7 14, %A F]#EAT STR B4 sk I 7,
FIHHAL Gene Mapper3.7 SLHUE W E R, FHic st FE R AEE . anlEl 1 s vig g —xd 5 6 51 M pr

bR &z K, SI¥& RN RDW3S FEFZ RN C10 Whsid: TR A A Efa. BdigsEiEd 4000, 45
E LI

[35_ C10EOD3fsa 21 HEX-1 HEX
210 240 270 300 330

27000
18000
9000

ola ML A
a210 220
sz220951220.08

Figure 1. The results of fluorescent SSR of Rhododendron decorum Franch.

B 1. KEEMRHIER [ TAMER

AWK GeneALEX6.5 [20] [21]7H5 T K FIAEALRS 3 MEERBERE & Z MG B, W05 3 FR,
BN BB RRAL S SEALIE R B (Na) y 7.125~11.5, A EAFEFE(Ne) N 5.211~7.561, HAKMEEN C 28K
B, Eem{EYI9 A 258E. Shannon’s % ZREVESREU(DA S CA WM L, RN T S5 FEATH
B, AT LA 2.008, BARMEHIE C K8, REEHIE B 8. WA 4 EMHo)&IEH C
FHE0.713), B =N A ZEHE(0.800) . it 4% Z FEE(He) A = 2K — K CN: BLAL Co i 38 R EU(F) 4 0.024~0.098 .
i3 A MBS RN 2 . BiE 2R R, A PRI R B R . VA B, R EERLRS I
BEZFEETRECN 0.825, TTLUE K ATEAT RS EA 1R & AL 2 1

Table 3. Genetic diversity detection of three flower color groups of Rhododendron decorum

3. RKBETEMES 3 MEEXRFMER S MR

Pop sample N Na Ne 1 Ho He F
A 18 16.500 11.500 7.561 2.082 0.800 0.829 0.024
B 14 11.750 11.375 7.365 2.182 0.798 0.853 0.061
C 9 8.125 7.125 5.211 1.761 0.713 0.795 0.098

F 8 A~ SSR Aic X 3 AN K EAEAL RS AN RIZEBEHEAT 1 /i (G 4), LRI E] 80 NEEALEER], “T¥RA
L 55 S LU (Na) 10 Ao 4% Z R (He) T N : 0.753~0.890, fi i {E A7 25 7E RDW38 f7£7E 13 M5
FrFER, B BA S B (Ne) A R 5 2 s Wl 4 & FE(Ho)Ju [l 0.649~0.939. EH A & 7 48 4L
(Fis)Tu[H 9-0.055~0.251, ¥{E Ny 0.492; L2 (A] [ € f8 £ (Fit) Y6 [# 9-0.026~0.297, $HMEy 0.751; %
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BRIV (Nm) T 4 3.883~14.120, Mtk 7.381; Shannon’s i 4E ZREPETR B IEEI N 1.630~2.325, HIMH
A 2.008

Table 4. Genetic diversity of 8 SSR marker locus in Rhododendron decorum

F* 4. KETEALES 8 4 SSR ARiCAL sk fE S HEMH

Primer code N Na Ne I Ho He F Fis Fit Fst Nm
RDW1 12.667 7.000 4.066 1.630 0.745 0.753 0.011 0.011 0.028 0.017 14.120
RDWI15 11.333 9.000 6.624 1.989 0.752 0.838 0.102 0.102 0.140 0.042 5.658
RDW16 13.333 8.000 4272 1.672 0.815 0.754 -0.090 —-0.081 —0.037 0.041 5.898
RDW31 13.667 7.667 4.234 1.656 0.823 0.756 —0.089  —0.088  —0.066 0.021 11.915
RDW35 12.333 12.000 7.520 2.208 0.649 0.863 0.255 0.247 0.268 0.028 8.567
RDW38 12.333 13.000 8.981 2.325 0.657 0.877 0.252 0.251 0.297 0.060 3.883
RDW44 12.333 11.667 9.337 2314 0.939 0.890 —0.055 —0.055 —0.026 0.027 9.010
RDW46 9.000 11.667 8.663 2273 0.782 0.874 0.103 0.105 0.147 0.046 5.180

AMOVA 73H1( 5)7r, A 20%MA8 5 K 2 EAERRER] . 80%FK A8 57 K A AEFIHE N -

Table 5. Analysis of molecular structure variance (AMOVA) of three flower color groups of Rhododendron decorum

5. KBETEMES 3 MEBRBEELND THEWAMOVA)ST

Source df SS MS Est. Var. %
Among Indiv 38 158.353 4.167 0.699 20%
Within Indiv 41 113.500 2.768 2.768 80%

Total 81 280.878 3.481 100%

e 6 ml%n, KA =/NMERBE(A. B, )] Nei’s /&1 275 E N 0.252~0.402. B fill C 2
8] 3845 BE B B A 0.042, A AT B A Fl C Z ][\ A& FE B NI, 2031 02520 0.256.

Table 6. Nei’s genetic distance between Rhododendron decorum

%< 6. KETEALEE2EEE(E] Nei's IR1EEEE

A B C
A 0.000
B 0.252 0.000
C 0.256 0.402 0.000

A =ASFIHERT Nei's 3804% B 20T B AR 00T, &) 2 s, & =P 2 8] (0 342 B 2 A

Principal Coordinates (PCoA)

3

« AFRpHE
BFHE
* CHit

Coord. 2

Coord. 1

Figure 2. Results of PCoA for3 populations
B 2. ZAMMERELITOHN
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Figure 3. Results of PCoA for 41 individuals
B 3. 41 DA ELAR ST

4. ER5iTe

RIK 41 ADAKRAARSRIELEAART, S hEE. B, WO 3 MR, BEESEEN
0.252~0.402, AL ZAEVERBAL S5 1) 73 A 45 R R AEA RS B IR s gL 2 REMERUR G, KB
MBS L ZREVE R S O mYE . R, fh A, SERNEAE RS, 3 NEME
41 MAMEEET 8 XL AIZH SSR GIWAL s LI A% & FEAE 0.649~0.939 Z [H], “F344 0.770; MR E FEAE
0.753~0.890 2 [i], 3424 0.825, i T Naito 5% H AP R. metternichii var. hondoense W 7545 5 (HE = 0.639
-0.792) [22], @ T ESFHINFARLEFHE = 0.758) [8]. (EitfE4E/ LRI, FAHEEARE 2 8] (8% 22
FAKR, FERRAEEFEPTAMER AR . ANFEEER A RIREE 2 RN, ZRFBEERTA
PRI, IXAEE RS Liu 20 70 A 1L B4R AL ES (Rhododendron aureum Georgi)%h RARML[23]. XUt B
W2 Rt SiE SR H O, DRSS B, B HUL R AT P75 AERR AR A
TP Z AV A AT TR BN, BB s 2 R 2 R Ik, 7E R AEAERS R i
I JEBE A B AE AR R R A RN [2]. SRR, ANIEREEEIN K BT RS 8% 2 R R8s A% 2546 (1 5
ANRE8]. FUk, FTLAEN, TERF A% Fh R 08 4R RFEL R B A% 2 FEE R A & B DA AP RDE R B . AR
AR SSR AR ic AN 2 B 8 PN HLIX R F AR AT S BT 98 8% Z R EREATHID 20 b, TR
W L B AT S DR R AR SR AR

EHEWH

=BT B P E AL IS S PR ST H (U H 4w 5 FKL-201502).

&E ik
[11 #A%ko. HEEYEM]. db5 Bl RRAE, 1994,
[2] ZER, FEBL WL =R X LR WL SR AR AR AL D). =g I RS2 254k, 2002, 22(4): 46-51.

31 FEPHAR, SKOERL, BREEIR. KEALRS. RMFLESHE TR FIFETE0]. DUIRE R A ABHER), 1992, 29(2):
316-318.
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