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Genetic Diversity of Archidendron clypearia in Guangdong Province
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(1. Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China; 2. Nanjing Forestry University, Nanjing 210037, China)

Abstract: In order to understand the genetic diversity of Archidendron clypearia germplasms resources, the
genetic diversity and relatedness of 146 individuals from 12 wild populations in Guangdong Province were
studied by using SSR molecular marker technology. The results showed that a total of 249 alleles were detected by
21 pairs of SSR primers with an average alleles (Na) of 11.857, the effective number of alleles (Ne) of 3.500, as
well as expected heterozygosity (He) of 0.718, and polymorphism information content (PIC) of 0.676. The
Shannon diversity index (1=0.528) and effective number of alleles (Ne=0.716) of Boluo population were the
highest among 12 populations, which is the most genetically diverse population. The coefficient of genetic
differentiation among populations was 0.071, and the genetic variation of A. clypearia was mainly within
populations (97%), and the genetic differentiation within populations was greater than that among populations.
Meanwhile, the cluster analysis showed that the 12 populations could be divided into 6 types according to genetic
coefficient of 0.16, which was similar to that of principal coordinate analysis. So, these would provide an
important theoretical basis for the exploitation, utilization, and protection of A. clypearia germplasm resources,
and genetic breeding of fine variety.
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PR AR, BRSO g bk
7RO GRAER, NRIEEN TN E R R SR B
VR R AR B IE AT B AR, K HTAR R AR 508
RAARMAE AN IR IEHR A R AW, J5A 1 —
B A X N A WHERRE , BN B R B AR
BefBAk, BF AR IR, 7 R R A
WEHIR A KB, Kk, JFEEAREIR
AL Z FEPERE SO Z A Y R A B S
FIR LR Lo

SSR (simple sequence repeats) 7> T Fric UL 4
K S SR I — i LU 57 51 ) PCR A il (1) 43
PRcHEAR, REEEWLG . 28, Rethmss
P, 2 E P R EE S A bRl vk — B
CL V2 S T 245 FRE A R PR g o L P o B R
5% P 2R AT o TR E P A
W 9T o A S HE SO0 3 & B 19 Mk (Eriobotrya
japonica)Z422 i B (R)HEAT T SSR A ic % 5E 43T,
FENL T 24 G REAT AR TR ac R, 2Rt R AR
%} 868 53414 (Eucommia ulmoides) 5 % U5 34T T
SSR 18 1& Z P 43 #, 3% BH L REAR B 3 g A%
Z R AT SRR RS J& (Polygonatum) () 6
FIAEYEAT 7 SSR 18 4% 22 5 o3 #r, HEW VG 3B b [X

* 1 BABHAAEL

Table 1 Information of Archidendron clypearia populations in Guangdong

A e R BORS JE A YR T . SSR A FhRid
FEAR Sy o 24 G0 R )P A SR AL TR R P
BRI Se EmA, B, RS i
WWH AR EE I E AT D, AR
FIF DNA TR HA, AN [ = B30 .
A EE A (A, lucidum) A4 EEER (AL utile)iEAT
IF e

AHIEFE B R I R ) SSR 51 40 B A Ak -
AL ZAEEEAT I T, DU R AR A KRR
M BB AR 1) 38 A 22 1 T L REAR ) () 384 21k,
T RS HAR B SR G R R, M IAT 5T 555 1)
TRAP Jea B F SR R 4R

1 RS

1.1 #wt

T 2019 4 10 HIFUEXT AR & B AR H A AT
BRI AR dh R AR, SRS ) 12 DB AR H A
HEARGR 1) BRGSO Rk RO
LR, ANEBET, FRLREE, 20T
IR UKFEORAT, F1T DNA $2HL. BEAA A A AR R A
SF50m, M THEBURIRE, RESTMA.

T P 2L (N) 2% (E) R o
Code Location Latitude Longitude Altitude (m) Number
ZC 43 Zengcheng 23920 113°44’ 4~100 13
QX TE#H Qingxin 23°47" 113002’ 200~250 1
DYS KPEILIX Dayao Mountain 24°06' 113°17' 180~305 9
TS &1l Taishan 22°01" 112028’ 10~60 5
DH Sl Dinghu Mountain 23°10' 112032 30~140 26
FK I Fengkai 23°28' 111°26' 35~85 9
XF B Xinfeng 24°05" 114°09’ 380~460 1
LM #2171 Longmen 23°29" 114°03’ 80~300 10
BL % Boluo 23°18' 114°25' 20~270 24
HD 1645 Huadu 23°31" 113°11’ 80~220 11
CA 14z Chaoan 23°52' 116°35 480~560 7
LH H= A Huidong 23°11 114°16' 188~277 10
1.2 DNA $REUHI PCR )3 14 SSR GIMH AL 5T ER YR A R A E] T 53 A #

KR 1K) CTAB VAR HUGE B IR F 1) DNA,
F 1.2%3Ea lE B FEL K DNA BEATREIN, 3 H 2%
T IE T B SE I DNA A B T-20 CORFI R A7E & H

FI R RS AT R B 21 AMbRid(FERE, 5
YIfE BLER 2)%F BT A M HEAT PCR 47 38 FOAT I o

H e

PCR [ NifA %4 10.0 |, £ 554 DNA 0.5 L,
1B A 51414 0.5 L, 2 xTaq PCR Mix R4 5 L,
ddH20 3.5 PL.PCR #8427 4: 94 C FiAEPE 2 min;
SRJG 94°CA5 1 30's, 56°CiE-K 30s, 72°CZEfH# 30s,
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3t 30 MEFF; B )5 72°C ZE{H 10 min, 4°C{EfE.PCR 1.3 BERSH404T

PRIl EER AR AR AR EE K GeneMarker V.2.2.0 #1815 Ha i 45 5
3730XL H3hF4(ABI Co., Foster, CA, USA)i#4T  F4i1l, F CERVUS 3.0.7 F {16+ H & SSR i £d
Lol AR 25437 A5 S 8 (Na) . WL 24 45 i (Ho) . 318 44

% 221 X% SSR 5145 BB L L HEES KL

Table 2 Information and genetic diversity parameters of 21 SSR primers

SSR 3|45 %1) Primer sequence (5'~3") Na Ne Ho He | PIC

ARCeSSR266  F: GGATCATAATGGAATGGAGCA 12 3.302 0.747 0.732 1.394 0.697
R: CCCTTTCTGGTGGAAAGTTG

ARCeSSR438 F: CTCTTCCCCTGCTTCCTCTT 10 2.983 0.558 0.709 1.233 0.664
R: GGTGTTTTGGGTCTTCTTCA

ARCeSSR288  F: GAGCGCGCAGAGACATACA 8 1.875 0.469 0.49 0.771 0.417
R: TAGAAGGAACACGGGGTTTG

ARCeSSR6 F: ATTGGATGCTGCAGGAACAG 7 3.597 0.740 0.747 1.374 0.703
R: CCAGTTTCATTTGGCTCCAT

ARCeSSR296  F: CTACGGACAGCAATCATGGA 11 4.540 0.857 0.848 1.612 0.827
R: TTCGCAACAGGAAGGCTTAT

ARCeSSR285  F: GCCAATACCACTGACACCAA 21 4.706 0.788 0.832 1.680 0.810
R: CTTTTCACCATTAGGCCATGT

ARCeSSR304  F: CATCATGCTGGAGGTGAGAA 15 4.882 0.813 0.848 1.769 0.828
R: CAGCAAAGAGGCCAACATTT

ARCeSSR447  F: GCTGGCCCATCAAACCTAAT 12 4.406 0.753 0.818 1.593 0.791
R: TATTGGCATGGGAAGATGGT

ARCeSSR366  F: TGAATTCTGCACCAAAACGA 11 4.458 0.808 0.806 1.600 0.775
R: TAGCCGACCTCACCTAGTGG

ARCeSSR340  F: TCGGAGCAGTAAAGCACCTC 9 2.483 0.531 0.613 1.070 0.563
R: CATGAGGTGTGGCTCAATGT

ARCeSSR387 F: TGGCAAGATCCCTTTCTTCA 10 2.452 0.287 0.620 1.090 0.579
R: TTTTCGACAGAGCACAATGG

ARCeSSR499  F: TTGGCACACTGCTCTTCTTC 5 2.639 0.600 0.660 1.017 0.589
R: CCTACCAAGATTGACCAAGGA

ARCeSSR415  F: CACACCAGAGGGAGCAATCT 6 1.857 0.607 0.478 0.714 0.401
R: GCCATCCCTTCTCTTCTTCA

ARCeSSR649  F: GCCATTCTGTCCAAGAAGGT 17 3.094 0.542 0.705 1.331 0.660
R: TTCATCTTGGGAAGGCAATC

ARCeSSR425  F: CCCTTAACAACATGGATTTGG 15 2.443 0.583 0.613 1.125 0.587
R: GTCAAGCGTTTTGGGTGAGT

ARCeSSR665  F: CTGAGGCCATCTCTTCAACC 21 5.147 0.759 0.847 1.839 0.832
R: TTGGCATGGTCCTTCCTTAC

ARCeSSR141  F: GGAATGGAATCAGACCCTTG 7 3.238 0.718 0.737 1.246 0.685
R: TGTTCATGGAGAATGGCAAA

ARCeSSR474  F: TGCAATCCATGTAGCCAATC 14 2.262 0.542 0.630 0.959 0.559
R: TGCACATCATCCTATTCTGGA

ARCeSSR75 F: GGGACACCTTGAGTGTACTGC 6 2.718 0.639 0.686 1.108 0.622
R: AGATCGAAATTTGCACATGG

ARCeSSR95 F: CACAATTGAGCAAGGAATGG 23 7.298 0.845 0.920 2.106 0.911
R: GGGATACAGCAGGACAGGAA

ARCeSSR464  F: AACCTCCATCTTCTTCCTCTCT 9 3.112 0.636 0.731 1.293 0.691
R: GCAGAGTTCTGAGGAGCTAGTTT

Na: S0 HERIEH ; Ne: A A EER S H ; Ho: WA A E; He: JHEAZ G )Y, I: Shannon ZAFHEFREL PIC: 28EESE. TX
Na: Number of alleles; Ne: Effective number of alleles; Ho: Observed heterozygosity; He: Expected heterozygosity; I: Shannon information index; PIC:

|

°

Polymorphic information content. The same is following Tables.
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A (He) £ 4515 B & (PIC), H GenALEXx 6.5.1017]
THEAL 55 AT A8 75 (Ne). Shannon £ #1448
BO)FI#EAAR Na. Ne. Ho. He. I, [EEFEE(F)
&5, [FIEEAT 4> 5 22 5 M (analysis of molecular
variance, AMOVA). 115 % FE A o A% PE 2 5 Hh 38 7R
B, HREAT mantel AHOGPERTYS . KA NTSYS-PC 2.0
BPFUSIEE T Nei [RIg 4% PH & HE1T UPGMA 245y
M, FEEMRPIRIRSS, HeT 8L R B R RE AT 32 A8 A5
43 #r (principal coordinates analysis, PCoA), 4% —
e T TIN 1 i L

2 HRAIN AT

2.1 SSR B 2 B EMBHARIE S FEME ST

K FH SSR Fric i} 146 #y4k H-BAFh 5T 95 5 (1) 383 4%
ZREMEVEAT 0T, 21 Xt SSR S I3 249 A
LR (3R 2), 51 PS54 B R E (Na) Sy 5~23 4,
SEIRERT S YIS 11.86 NI, AR
FE A% (Ne)ly 1.857~5.147, Shannon ZFEIEFE%(1)
90.714~2.106, ML 2% 45 5 (Ho) A4 0.287~0.857, H
LA (He) v 0.478~0.920, A5 K& & (PIC)
4 0.401~0.911.

312 MEHI AR L ZFEES R

Table 3 Genetic diversity parameters of 12 Archidendron clypearia population

MR 3 AT, MEEHIAEEARR Na. Ne. 1. Ho.
He. F 2% 3.762~7.571. 3.047~4.167. 1.160~
1.528. 0.598~0.769. 0.625~0.716 £1-0.210~0.110.

He Al | BEECUF b B S A A R fR B S L 2
FEME . 12 MR HIA B He v BL>DH>LM>QX >
ZC>LH>XF>TS>DYS>HD>FK>CA; | {4 BL>
DH>ZC>LM>QX>LH>HD>XF>FK>DYS>CA>
TS, EMKRE, WD RARIEE 2w, W%
FERFHOT A . AN [RIAGE BB AR 18] (1) 384 22 FE A7
TERURZE S, SRR B ot B 2, (Higt
TN IR A R e, e 2R K 5REAR
IR, A R EE AL R R E (Ne) e S IR A4 ()
WAL R, 2 Ne fEBZ I S5 A L R B (Na)(E I, 55
A7 DRI EE A4 o () 20 A Bk 33 23120, & LR I
RS e DR B 5 S A B PR e, U W S5 7 i R A
FEAR IS, HRBHARZERECOR, Ak
R AE M AL o 8] 38 R F o BE LSS T B P W
WA BERTIHEE A FE B 48, 24 F>0 B, R
ERHAIEZA ARG T AL F<0 B, RRBKET
IO, e, EH. Gl B BT 5 AR
fF<0, R\RETEH, KB, HHFE. HY.
BRI, BRI F>0, REAEAETAE.

B4 Population Na Ne I Ho He [& 5& 455 Fixation index (F)
HD 5.143 3.403 1.273 0.635 0.639 0.000
DYS 4.714 3.165 1.240 0.619 0.639 0.026
CA 4.476 3.176 1.208 0.633 0.625 -0.023
QX 5.571 3.719 1.379 0.681 0.675 -0.020
TS 3.762 3.047 1.160 0.769 0.643 -0.210
LM 5.476 3.658 1.390 0.710 0.688 -0.036
XF 4.810 3.294 1.263 0.629 0.650 0.053
FK 4.905 3.144 1.246 0.709 0.633 -0.133
BL 7.238 4.167 1.528 0.676 0.716 0.053
LH 5.476 3.382 1.338 0.598 0.663 0.110
DH 7.571 4.021 1.520 0.652 0.703 0.077
ZC 6.190 3.817 1414 0.638 0.674 0.058
“F34 Mean 5.444 3.500 1.300 0.662 0.662 —-0.004

2.2 WBHIFFAERBIE 5L

BT 21 XF SSR BIYIAIEE AR H 04k R AL
AL FFLNmM)BEAT 04T 25 SRR, BEFRAEA
SIS RER, Nm iy 1.654~8.019, T4k
3.536, M H- IR B A A7 CEE FE R R AL, S
RIAZ I RS L 3k FB R R AR JE DR Ak MR IR R ]

PS4 A5 23 L R B(F) 2 0.071, P43 58 R 50(Fi)
o 0.069, FHAREA B REAFTE — e FEEE AR S, Bk
WIERAEAE— EFRE T AE . AMOVA 40 £ (3 4),
T EEIRTEAR P (38 A5 A5 S0k 97%, FEAAA] B AL AR
AN 3%, Ut B EERREAAR P4 oAb T AR R 1)
.
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R4 FT SSR HPEHIAREIAR> T 55 T (AMOVA)
Table 4 AMOVA analysis on SSR loci of Archidendron clypearia populations

BRI T BT Al By S %
Source of variation Degree of freedom Sum of squares Mean square Variation composition
HE{AIA] Between population 1 253.445 23.04 0.561 3
HEAAP Within population 134 2193.541 16.37 16.370 97
MAZ S Total 145 2 446.986 16.931

2.3 TR MTRIELAR T

TR ) PR 88 A — S50 RIS A% S T L B e A
FIMRGRR, Bt —BUEEEBKR, RUISRER
BRI, LR RN, RGO RBRIT. RS
A, AR —EUE AR TS BT CA BEK, N
0.380, HistfLprgthin N, N 0.684, KU TS Ffk

R 5 MEHIAEIR ] )38 A% — B AL B 25

5 CA BHAMISEG R RO . BifE—BUE B/ e
DH BffA 5 BL BffA, 1% 0.065, HiffLEE g tE K,
80,937, KW DH k5 BL BEAIISEZ R REGT

XF 12 AN EEERFEAAR 1] (1) 384 R B 5 b 2 B
FEREHEAT Mantel K456, 45 F R A IBEFE 55 5 B EE
BAH IR RANE 3 (r=0.013, P=0.330).

Table 5 Genetic identity and genetic distance among populations of Archidendron clypearia

HD DYS CA QX TS LM XF FK BL LH DH ZC

HD 0.805 0.833 0.858 0.768 0.849 0.820 0.802 0.899 0.863 0.912 0.883
DYS 0.217 0.759 0.863 0.759 0.853 0.814 0.810 0.856 0.818 0.872 0.813
CA 0.183 0.276 0.834 0.684 0.818 0.791 0.802 0.871 0.830 0.837 0.819
QX 0.153 0.147 0.182 0.786 0.887 0.842 0.871 0.914 0.885 0.905 0.864
TS 0.264 0.276 0.380 0.241 0.809 0.775 0.746 0.827 0.778 0.826 0.785
LM 0.163 0.159 0.201 0.120 0.212 0.881 0.860 0.909 0.842 0.892 0.853
XF 0.198 0.206 0.235 0.172 0.255 0.126 0.814 0.882 0.815 0.882 0.819
FK 0.221 0.211 0.221 0.138 0.292 0.151 0.205 0.860 0.804 0.846 0.790
BL 0.107 0.155 0.138 0.090 0.191 0.096 0.125 0.151 0.909 0.937 0.919
LH 0.148 0.201 0.187 0.122 0.251 0.171 0.205 0.218 0.096 0.884 0.895
DH 0.092 0.137 0.178 0.100 0.191 0.114 0.125 0.168 0.065 0.124 0.916
ZC 0.124 0.207 0.200 0.146 0.242 0.159 0.200 0.236 0.085 0.111 0.088

ke BN — 80, AT ANBEIEE; HD. DYS. CA. QX. TS. LM. XF. FK. BL. LH. DH #1 zC W% 1. I FEEFE.

Above diagonal is genetic identity, below diagonal is genetic distance; HD, DYS, CA, QX, TS, LM, XF, FK, BL, LH, DH #il ZC see Table 1. The same is

followed Figures and Tables.

fiH NTSYS-PC 2.1 2T Nei [Kisf% #E B0
HIR 12 MR T UPGMA B0 (8 1), 45
R, EBEAHMLRECN 0.16 I, "R HIE 12
NN 6 AR, B L RIFAIETEAS . Y
WAL IR R, TEET. R T MK, fRBE
RN 0.13 W AKE 2R 1 2KHESr 2 MR, FEAR.
. . . BEARTAE 1R, HEPE
SR AL ¢ REUR, 75 RECH 0.07 B R AE—
&, EE. RITEANE 2 W, HE. KB, #
T Wz, Sl alZENE 20 30 4. 5. 6 K.
GBI LR 5 % R ECN 0.25 I At e de 5 HAh BE AR
X4, BN, WG ILEES HARREAR)
RGR R

{EH NTSYS-PC 2.1 XM H- IR TR 53 4% PR B
BEGEAT 7RO AL B, TR AT I =4, 4t
BI(E 2). AR TS RE, 12 DNEERBE B
150 4 ANREE, S IBEARONEE 128, W<ftiEaR
B2, HEAR. JRER. M. S, P ROV 3
25, el KERIL. EHIF. 1S HiERNT 435
F KR BT I 4 5 UPGMA B8 R BUMH [,
S SRR T B AR G X, B
55 5 AR IR 384 0 REBA KT

ABETEXS T ARAE 12 W H IR 146 B A4
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Fig. 1 UPGMA tree of 12 Archidendron clypearia populations
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Fig. 2 Two- and three-dimensions of PCoA for 12 Archidendron clypearia populations

BTG Z R 0T, 45 SRR IR A 15 4%
SRR R, 12 NEHARR P A N
0.662, 5 HoAth 2 4 A= FH W) ~F 35 W 2B 2+ 45 J.(0.68)
A2, T NybomPUSE T4 TR b AR 24 &
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AR, BRZARE &R E0 R 2
BEMT R IAE, A TATREYEE BA
B A 2 FEVERA, R BT A L A,
B A AT S A v B AT AR 0, (E R



EE] Fl A AR R IR L 2 R ST 545

UM ATE 1~2 & PRTARBET, B P B RIS 2,
(AL R IR BB, VAR T T
it b 2 R 1 BECR S S IRE AR (i R 1
5, 2 B 5 W22 B PR I £ S REPEAIG, ST A
LB S TR b PO A SRR 2, T
PP 5 B TR DR R T B K AR X 0, Rk
Wizt ERAER, A7 T Bemt i SR,
LN -t U 30 R A
iy 241,

ARBF e B AR IR B Fo 09 0.070, 0]
BRIV AR TR, MR I BE AT 7 e o
S FE IS AL, X 15 AMOVA 4 H7 45 5t —
B EER 9T%N0i s R AR, BRI
JUTBA A L. B LB i
HE, SRENI KR T LA BORD T4 B AR 2 R4
M7, WEEFEREGRD T SO £ Sk £ 3R
L —, MER AN R, e AR,
(R T P2 ] R BRSSP0, T P s
S RACPAR B35 . SR BIHL PR 2 T f S B AT
FRI A 1380 5 5 MR B B 1 5256 AT
EL 30

ARBFFIET SSR 40 FHRICA TR, B HRRE
PRROI AL 2 R M s RO 0 3 B B PR K,
ST BRI A UG, atf
5N, SRR SR A BB L, AR
EFRATERR A, BRI L 3%, 7EX I
CREMEAT AP, AT LURAT SRR, (HRE
BRI N KR TR, (4B A E R
VR LE, R SRV 7 A AR K
W, AR TR I A ER M0 A RE PRI
EFRESEE, A AR VR A7 5 R
Bk SRR,

S5 308k
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