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Abstract: Objective To analyze of genetic diversity of Gardenia jasminoides and provide the information for the conservation and
new variety breeding of G. jasminoides. Methods 12 ISSR primers and 9 primer combinations of SRAP were used to assess the
polymorphisms, genetic diversity, and cluster analysis within 21 G. jasminoides materials from three populations. Results The results
showed that 100 (80.00%) of 125 and 74 (92.50%) of 80 bands were polymorphic by ISSR and SRAP primers amplification,
respectively. In ISSR results, the populations of species level of observed number of alleles (V,), effective number of alleles (NVe), Nei’s
gene diversity (A), Shannon’s information index ([), total genetic diversity for species (H:), and the mean heterozygosity with
populations (Hs) were 1.461 3, 1.307 7,0.173 1, 0.254 5, 0.239 1, and 0.173 1, respectively. Comparatively, for SRAP primers, the Na,
Ne, H, I, Hy, and Hs value was 1.579 2, 1.342 1, 0.197 4, 0.295 9, 0.289 9, and 0.197 4, respectively. The coefficient of gene
differentiation (Gs) for population was 0.276 2 and 0.318 9, which indicated that the within-population component accounted for
73.38% and 68.11%, respectively. The average mean of gene flow (Vm> 1) suggested that there certainly gene flow among the
populations. UPGMA analysis showed that 21 samples were clustered into 2 branches, and a hierarchical dendrogram based on SRAP
was more consistent with actual populations. Conclusion The gene diversity of G. jasminoides populations was high. The
characteristics of genetic structure included genetic differentiation that occurs mainly within populations, which provided a reference
for conservation and breeding of G. jasminoides germplasm.
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2 Fk
2.1 FH[F%H DNA $2HL

KH VWI #] plant DNAzol {77147 3L A 2H
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DNA W ff LA, KRN TR0 — 2
DNA, % & 8 1 4 O e JH o 29 B F0 i 629y
B, Gi—WRERE 20 ng/ul, H 1.2%38 B BE &R K
R e 8 5 20 CRAZEFRRA
2.2 S|¥iFEE

43 AN 50 2% ISSR 51 4F1 88 X SRAP 5|4
i Y G AT I T . 2 MR 12 2% ISSR 9l
YL 9 %+ SRAP 5141, S1YF 5 LK 2.
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Table 1 Information of germplasm of G. jasminoides

_ iy KA AL %% (E) 48 (N) HEH/m JERE
1 WA K 5B R 120°33'59.70" 28°10'14.08" 101 Wi (ZN)
2 WA K B AR 120°32'19.18" 28°17'19.18" 408 W (ZND
3 WL A8 2 B e B 119°14'02.77" 29°56'12.87" 445 Wi (ZN)
4 WA FH & B RHE 120°29'46.33" 27°41'01936" 404 W (ZND
5 WA eI 2 120°17'41.43" 27°24'32.66" 312 Wi (ZND
6 WA EM RS GRIEHEAED 120°45'42.77" 27°50'44.38" 62 WirEg (ZN)
7 WA EM RS 1 CGEMREFAED 120°46/58.20’ 27°55'14.01" 194 WirEg (ZN)
8 WA RIME R E (HEE 120°13'46.91" 27°26'33.75" 446 W (ZND
9 WHLAZRIME R E (2 F4) 120°1428.01" 27°2624.97" 430 Wi (ZND
10 WA MR F L (10 4) 119°53'03.69" 27°37'35.43" 464 WiEg (ZN)
11 WA RIE R (20 F42) 120°1315.24" 27°27'02.12" 305 Wi (ZN)
12 W28 SCRCEL R 38 120°09'37.86" 27°5028.60" 508 Wi (ZND
13 YL PE S 225 B e 117°46'51.87" 29°25'52.55" 126 £ (HZ)
14 VAR e e = B K 115°18'47.47" 27°44'45.01" 122 #Erh (HZ)
15 YLVEA 4R B U 116°42'39.07" 28°05'49.09" 159 #Erp (HZ)
16 VO )14 7 EL TR 104°43"36.89" 29°45'09.91" 437 PiRg (XND
17 5 A 24 0 BH T A D 113°15'30.24' 28°02'07.42' 76 £ (HZ)
18 WAL RN HAE 2 114°26'48.83" 31°06'46.89" 110 PiRg (XND
19 REAHWESTE KR 120°15'11.88" 27°25'39.31" 295 Wirg (ZN)
20 TN VT B A 108°10'08.65" 28°15'41.22" 710 PiRg (XND
21 ST B PHEEE DM 107°48'42.63" 26°19'57.55" 828 P (XN)
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£ 2 ISSR 3|4F1 SRAP 3|¥4E & HH HELER
Table 2 Amplification results of ISSR primers and SRAP primers
ISSR 5|#1 FHl (5°—3") R E3is LM PPB/%
UBC807 (AG)sT 12 11 91.67
UBCB808 (AG)sC 11 7 63.64
UBCR815 (CT)sG 10 9 90.00
UBC817 (CA)A 13 9 69.23
UBC822 (TC)sA 8 6 75.00
UBCR825 (AC)ST 9 4 44 .44
UBCS827 (AC)G 10 8 80.00
UBC844 (CT)sRC 9 9 100.00
UBC847 (CA)RC 14 13 92.86
UBCS850 (GT)sYC 9 9 100.00
UBCS856 (AC)sYA 9 7 77.78
UBC868 (GAA)s 11 8 72.73
FEIME 10.42 8.33 80.00
Bt 125 100.00
SRAP 5|47 FHl (5°—3) R e E ANk i PPB/%
ME2+EM2 BAGC 8 8 100.00
DTGC
ME2+EM6 BAGC 9 8 88.89
DGCA
ME2+EM7 BAGC 8 7 87.50
DCAA
ME4+EMI1 BACC 8 8 100.00
DAAT
ME4+EM4 BACC 12 10 83.33
DTGA
ME4+EM11 BACC 7 7 100.00
DCCA
MES5+EM3 BAAG 9 9 100.00
DGAC
MES5+EM7 BAAG 10 9 90.00
DCAA
ME8+EMI11 BTGC 9 8 88.89
DCCA
A 8.89 8.22 92.50
Mt 80 74

R=(A,G) Y=(C,T) B=TGAGTCCAAACCGG D=GACTGCGTACGAATT

PREURAEIR IR A 52 C. H: PCR MK RN
25 pL AR &R 12.5 uL =2 2 X VR A Taq B8, 1 ul
R 10 mmol/L (1154, #54) DNA 7 & 40~60 ng,
#KZ 25 pL. ISSR-PCR LAK SRAP-PCR [1J4 1#4F%
FF4 94 “C. 5min; 94 ‘C. 30s, 52 C.30s, 72 C.
2min, 335 MER. FJ5 72 CLEM 7 min, 4 CR
%o SUNP24 ISSR Al SRAP K 1.2%35 fIG e
¥, 5XTBE ZEM9, 150 V B8/ 1 ho HLIKEERJE 4

SNBSS R G0 ISR, FERAE

2.3 HERRESHH

MIERRZ A5 2 4i19 B i vk, ST AT
I K 25T TE R — L A TE e e o “ 17,
BARHIEN €07, 4L 0/1 4EFE, 475 E) ISSR.
SRAP F1 - #iR& %4 (ISSR+SRAP) B 3
NEAEEPE 0/1 5% . KM PopGen 1.32 BT

ZB0 A A FE (PPB). A KIS (number of
alleles, Na)v HREEMFEFEL (effective number of
alleles, Ne). Nei’s £:[K ZHEME4E%L (gene diversity,
H) . Shannon’s % #5115 & 48 £ ( Shannon’s
information index , 7). Nei’s & [ 7 1k R %
(coefficient of gene differentiation, Gg)+ JEEfLLIE
K ZFEPE (total gene diversity, Hy) JEREPIER £
FEPE (gene diversity with provenances, Hs)- A
(estimate of gene flow from Gy, Nm) il Mantel 55
iy PR R B AR A B B AR O, SR Ntsys B AF#EAT
UPGMA HI PCoA 4347+
3 FERESH
3.1 ISSR. SRAP ZiSM5#T
£ ISSR 7T, IR 12 6514 (3 20 Xf 21
WA THMRLEATY 1Y, LYW 125 560, H
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R A 100 2%, S5IYRIEIF PPB N
44.44%~100%, P44 80.00%, FH ALl UBC844 Fl
UBC850 4 384 2 A Lu il 51 £ SRAP i 7t (52 2D,
TIZE H ) 9 o 51 0 B 2 AR B, 2551 A2 1) PPB
o 83.33%~100%, 21 MFASLETIE] 80 Z&HE A%
Wy, HA ML 74 4, P PPB N 92.50%, H
DL ME4+EM4 HAEMNZBMEN mifZ, A 121

12 2% ISSR 5|9#1 9 X} SRAP 545§ #a 1 Fr
iR DNA 3T T PCR ¥4, #57 THIRNY DNA
fegr s, 1SSR HLA5|¥) UBC847 4y ¥ Jifr,
SRAP H15|%) ME4+EM4 #8245 s b (& 1),
FHIISSR 5|#A1 SRAP 5| 9% ST 1) DNA $84 &3
ATLAE X 7 3 AN EBEAET 254 .

12345678 9101112131415161718192021

1234567 8 9101112131415161718192021

1 ISSR 3|4 UBC847 (A) #1 SRAP 3|4 ME4+EM4
(B) 3 21 #43eF /= DNA B9 HELER

Fig. 1 Amplification results of total DNA based on ISSR
primer (A: UBC847) and SRAP primer (B: ME4 + EM4)
from 21 types of G. jasminoides

3.2 ISSR. SRAP E{EZHEM ST

BT o3 FAMCHING 7RSS 2 AR EES R 3.
4 F7s, fE ISSR BHFEHT, 21 NSRRI 1)
N, 1.8000, Ne N 14763, H 02769, I 0413 8,
PPB /9 80.00%. ¥ 21 M4 A5y 3 /N i,
HERER) N, BALIEE 1.296 0~1.744 0, 1
1.461 3; N.ADAKIRRE 1.214 7~1.488 2, “F-13 1.307 7;
HZAIRIE 0.120 6~0.272 1, V15 0.173 1; 17284k
&R 0.175 7~0.399 4, 3 0.254 5; PPB ZA&{LIE
JE 29.60%~74.40%, “F15 46.13%, 4T HEARM
5 AT 20 ANFIRER AR R K 3 ANEREZ A
W2 H o 0239 1, FhEIREZFEME H N
0.173 1, FERPARE Go N 0276 2, B JEFE] 3

FEAR S [ R R IR AL AR S 1 27.62%, 72.38% B £ 4
SEEFTN AT P E Nm oM 1.310 3, IEBIERE
[ fAE—EHISE N sl . 7E SRAP BEFH, 3 A&
B PPB LIRSS 42.50%~72.50%, T4 57.92%;
Gs N 03189, HI 68.11%MiBAE48 7 R AEAER N
£T SRAP &1 Z S35 ISSR B st 4 R
AL, FtE R ARG A (NG L R A% 2 e, At
FKF T ISSR+SRAP i AH 45 & N LAk 4 i hE
TR A 7 o 2 FporFhRid AR S5 G I B 45 2R
WoR, YIMIKFEI N, 1.848 8, NeoN 1474 1, H
902788, 190.4202, PPB Jy 84.88%; & /EHELH
N ABAIEE 1.375 6~1.736 6, T 1.507 3; N. 484k,
&% 1.236 7~1.430 2, V¥ 1.321 15 HB{LIESE
0.137 2~0.244 8, “T-14 0.182 6; I AL IF EE 0.204 6~
0.3657, “F30.270 65 3 ANJEHEZ ] I8 AL 241
H N 02589, fmTFhimlgift 2 #E0E H v 0.182 6,
FH R Go N 0.294 8, B EREAIRALAS 5 05
JERES AL AR S ) 29.48%, 70.52% I8 A% A5 S AEFh
BT, SR T B RERAEAE— PR RSN, JE AR
f) Nm N 1.195 8 (Niw>1).
33 BESh

RIS FARcy SR A RS 2R T 3 ANE R
1) Nei’s BAEAHLRE GRS (£ 5) 1 UPGMA
B (B 2). ISSR il o B RIS EEE R
0.0422~0.150 5, BALAHIBLRECH 0.860 3~0.958 6,
Vi g JE AR B AL R SR, R 2 ANF
BEISRG R RO, BAEAMFER SR . FIH ISSR
PRS2 UPGMA R2KRE (E 2) &R, 18
FHLZR %L 0.82 4b, PhRE A I AR R
P ETTAREATL R AR T, FISbr R —
B, HARMRIFARA B, B TEMPIR %L 0.74
Ab, WiEE EEER TR, R CHAEEA) M. R
NI (10 A FPFISCRCFIE SRAE—ilS; UL RAE
ISSR+SRAP FKE (K 2) HEIR, TEAIRE
0.76 4, WiEdEHEH PR 2RI CEAEAD Fh.
RN (10 FEAD Fh @ SRR AN SC P i R 7E — g,
HAFREEMBIRE 0.69 MWK —2K; 5L E
B R BEIL AR T SRAP J B4 54 13 2 11
UPGMA %25 (K 2), fEMLREZ 0.70 4, 3
ANFERE 21 APPSO N 2 K3, 1R JERE,
I 28R N T e B B A A T B SRl — 2% B X
SRAP Frici4h Fidb AT FAsbr AT ALl =4 (1 3),
HEER S UPGMA RHHrss R—2
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Table 3 Genetic diversity of G. jasminoides populations
JE T Ma Ne H I PPB/%
ISSR
Wim (ZND 1.744 0£0.438 2 1.488 2+0.407 4 0.272 1+0.208 2 0.399 4+0.286 7 74.40
fd (HZ) 1.344 0+£0.4770 1.2201£0.354 6 0.126 6+0.189 1 0.1883+0.272 8 34.40
PiEE (XND 1.296 0+£0.458 3 1.2147+0.3578 0.120 6+0.193 6 0.1757+0.2779 29.60
JEHEAK 1.4613 1.3077 0.173 1 0.254 5 46.13
YIFhK P 1.800 0+0.401 6 1.476 3+0.367 5 0.276 9+0.1879 0.4138+0.259 4 80.00
SRAP
Wim (ZND 1.7250+0.449 3 1.33954+0.3718 0.202 1+0.189 7 0.3131+0.261 8 72.50
i (HZ) 1.4250+0.497 5 1.262 6+0.360 4 0.1538+0.194 8 0.230 1+0.282 0 42.50
PEFg (XND 1.587 5+0.495 4 1.4242+0.416 4 0.2364+0.2156 0.344 6+0.304 8 58.75
JE R 1.5792 13421 0.197 4 0.2959 57.92
YiFhK P 1.9250+0.265 1 1.470 7£0.341 6 0.2817+0.169 8 0.430 1+0.224 4 92.50
ISSR+SRAP
Wim (ZND 1.736 6+0.441 6 1.4302+0.399 6 0.2448+0.203 6 0.3657+0.279 8 73.66
e (HZ) 1.3756+0.493 0 1.236 7£0.356 6 0.1372+0.1913 0.204 6+0.276 5 37.56
PEFg (XND 1.409 8+0.493 0 1.296 5+0.394 3 0.165 8+0.209 7 0.241 6+£0.299 6 40.98
JEHEAK 1.507 3 13211 0.182 6 0.270 6 50.73
YiFhK P 1.848 8+0.359 1 1.4741£0.356 8 0.278 8+0.180 6 0.4202+0.2459 84.88
F4 WTEHEERZHM
Table 4 Gene diversity of G. jasminoides populations
gy Fhrid H; Hs N

ISSR 0.239 1 0.173 1 0.276 2 1.3103

SRAP 0.2899 0.197 4 03189 1.068 0

ISSR+SRAP 0.2589 0.1826 0.294 8 1.1958

%5 ET ISSR # SRAP 3 FHRICHE T 3 INEEERY Nei’s BEHINARS (BLA) FMEEFESE (ETH)

Table 5 Nei’s genetic identity (above diagonal) and genetic distance (below diagonal) of three G. jasminoides populations based

on ISSR and SRAP molecular markers

JEHE Wird (ZN) 1k (HZ) Firg (XN)

ISSR

Wird (ZND kA 0.8732 0.860 3
fed (HZ) 0.1355 Hokkok 0.958 6
FaRg (XND 0.150 5 0.0422 Hokkk
SRAP

WiEd (ZND *AA K 0.785 5 0.856 5
e (HZD 0.241 4 kAR 0.9123
FaRg (XND 0.1549 0.091 8 Hokkk
ISSR+SRAP

Wird (ZND ko 0.8379 0.857 1
e (HZ) 0.176 8 kAR 0.9412
PUFE (XND 0.1542 0.060 6 ok k
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19
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ISSR+SRAP

i

B2 21 3FMHREEN UPGMA 5317
Fig. 2 UPGMA dendrogram of 21 types of G. jasminoides
based on ISSR, SRAP, and combination of ISSR + SRAP

4 Tig

PPB fit —EFE/E b R WUt Z FEE, AHE AL
e 12 2% ISSR 5441 9 XF SRAP 7%t 21 A
[E SR MG 7 F B A4 KL EAT PCR 4738, 343 514 4%

Dim-1

B3 ET SRAP BUBIRISHY 21 (PR FHhR L AL AR =4 E
Fig. 3 Three-dimensional figure of three main coordinates
based on SRAP data from 21 types of G. jasminoides

H 125 2680 80 Kok, 2NN 100 4%
74 2%, 2K ETES NN 80.00%FH
92.50%, NG T MARIEAEEROCISRE 2 7. 457
4 ISSR+SRAP AriciE G 3R (3£ 30, 3 NEREH,
g B PPB i (73.66%), 1 V4 & HE
(40.98%), M ERHRAE (37.56%), WilHHEE
RIS E Z R AR oK P i, G RIAEERE 1RO,
Wi FE B FE PPB (B HIT ] W S D3RR 72 I AL YL, 44
B X JERERINE T PPB 71.86% Fl5H i MEGE IR 7T
Herb EREBI R S TR X IHE T PPB 73.02%; A
FLHT SRAP 7 FFric i Pt e f5 #¥ PPB N 58.75%,
S R AE V2R e e b SR AR . I BT
J&#E PPB ) 55.17% AYL V4 35 F J& # PPB
59.17%. [k, AWFoTisfE 2 FEE4850 (PPB. H.
D SRR, 21 ANFEETFRAFERSE 2
4, ISSR FRiC AT SRAP bric 3 vl &~ T2 R A5
B, BNy L&A S A, SRAP Frid Bl
fF ISSR #xic

A% I3 R H8 10 AL 22 R I AE S A A R S A T
(R0 A5, BB IA) (1 358 4% 0 AU R P P AR S8 A% 0 1L R
B Go HIWT, 24 G>0.25 I, VB B R S AL R
e . ARSI REW, BT 21 MHETE
SR AR i BT 70.52% 038 R A A R R
[H] (ISSR+SRAP [ G4=0.294 8), 29.48%[)istfE
DAFIET RN . SR, — ANIFRIE BN s 2
FEPE R A 2 T O R R R e o B, DR
S R A BT CRAP A R R SRR, A TEAE T
I3 DXAS ) JB 2 8] 22 B BTG - ANk 1
SEDR A JE R E PRI N FORPBE (R 132 3, BRI
SR X R B E R, 2 N> 1, R
AT LB AR 5 R R TR R 4k, A
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WFFEHE TR Nm=1.195 8 (ISSR+SRAP JE&%
), REEE R G 2= 5 R YR fE 2 e
T B A 5 TR A R

ML , BURENE TR0 B BT 70 2 28,
T ISSR FIPARIC iR A £ (ISSR+SRAP) (195
ReE R E I A EAB I BN, %A TR % IR
PR B8 1) 43 A1 4% JR3 1 43 2% ISSR A SRAP (1) 5 T4
CEBRE, i3 RAEEBAE, AR
TNERBIAFEBE IR, AN REEAN T e —
#, 1M%EET SRAP 53] UPGMA. PCoA 453 1%
TG o % U B A R S SRR 2 I 5 R [ b B A
BOMEA—S, 2@t o, H3F
AN FEA TR IR ERAT B ir 2. SR, HET ISSR.
SRAP K W bric B A I 1) 5 288 ] 3500 i v s A
(PSP BEFRIR 2R A APPSR AR P
SRR % R — i, R LMFPIE 2 ]84
ZER BN PRI T ESEA G DA, RN X
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