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Abstract: [ Objective | Cyclocarya paliurus (Batal.) Iljinsk. is a monotypic species endemic to China, of

which genetic diversity and differentiation are closely related to geographical environment.Few studies have fo-
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cused on the population genetic study of C. paliurus, especially in one independent ecological unit (e.g.Jiangxi
Province ) , despite its wide distribution.Based on population genetic analysis, the information of genetic diversi-
ty and genetic structure, and the genetic differentiation and gene flow of C. paliurus populations of Jiangxi Prov-
ince can be obtained.The results of this study could help provenances selection and provide some suggestions
for the conservation and development of this species.[ Method | Eight highly polymorphic nuclear microsatellite
markers were selected to fluorescence-labeled PCR amplification for 283 individuals from 26 natural popula-
tions in Jiangxi Province.The genetic diversity and genetic structure were estimated, and the migration rates
among different components was calculated based on different methods.[ Result | A high level of genetic diversi-
ty(H,=0.597,1=1.178 )and moderate genetic differentiation ( F;=0.097)were detected in the natural populations
of C. paliurus in Jiangxi Province.The results of structure, UPGMA phylogenetic tree and principal component
analysis (PCoA ) cluster analysis all showed that the number of genetic groups was three, namely N1, N2 and
N3, respectively.Based on the results of Bayesian and MCMC simulations , we found that the historical gene flow
as well as contemporary gene flow among the three groups were large with asymmetric bidirectional phenome-
non. [ Conclusion ] The genetic group of the natural populations of C. paliurus in Jiangxi Province was divided
into three groups, and there were high gene flow among them, which may be resulted from high historical gene
flow and, together with contemporary gene flow.In view of the genetic background, and development and use sta-
tus of the natural populations of C. paliurus in Jiangxi Province , we suggested that populations with high genetic
diversity should be preferentially selected to develop germplasm resources.
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Tab.1 The sample information of Cyclocarya paliurus in Jiangxi Province

JEHE SRAEH S i 2 W /m FE AL
Population Location Latitude Longitude Altitude Sample size
LS JurtHi 29°33’ 115°57' 928 14
XS JULTiE K & 28°46' 114°46' 413 15
JA HA ML 29°1 115°18’ 671 15
FX HET#HEHE 28°36 114°56’ 638 10
YF HENTHFL 28°33' 114°35' 473 8
TG B A 5 B 28°38’ 114°17' 490 17
HJ HAUHLE 27°35' 114°22’ 646 7
FY AR ER 27°34' 114°34' 126 20
LX oM RE 27°28' 114°9’ 698 3
AF TR 27°27' 114°11 1040 11
JGS HATIFE XL 26°31 114°5' 895 15
SY BN LR 25°54' 114°2' 942 16
CY NS R 25°37 114°19’ 610 14
DY BT RRR 25°29' 114°14’ 304 1
SC N AR 25°58’ 116°21' 977 5
GX BN ER E 25°42 115°14' 309 4
AY N T Zm B 25°1" 115°27' 703 1
YH E7WANTINEAG R 27°11" 116°3 720 9
LC P A 2 27°2' 116°56' 535 16
JX YoM T &3 E 27°55' 117°0 576 15
ZX MR 27°50’ 117°12' 580 1
GuiX JEE T SR A 27°53" 117°22 580 13
GF LT ER 28°8’ 118°13’ 890 17
SQS LHEdT =i 28°55' 118°3 1140 13
WYs peh 2R BoA HL 29°17’ 118°6’ 1180 8
WYd et IR B RE 29°32' 117°44' 790 15

12 HDESMPCRY IE

Priteok A A A JEAREAY 24 4 DNAAE it , 1) SR D943 Tk g B rh Ak Az 0 , DA T 2 ) 75 R MDA T 2 5 1 )
HR T Y 8 X T MY 2225 19 (3R 2) o B 28 1 A 114 8 X 5 10 5 Bl 26 A JE E Y 283 MR gEAT
PCR. FERANIE 517 511 55BN —~ M13(5'-CACGACGTTGTAAAACGAC-3") 514, FZ¢ ehn %
Fric (FAM/TAM, Applied Biosystems, Foster City, CA, USA) . PCR y= %3 i & 4045 B 3k 43 %5 , i FH ABI
3730 XL A sl AL (3 E R A R G087, LA LIZ=-500 A M FR. i Gene Mapper v.4.0 84 (Applied
Biosystems, Foster City, CA, USA) T (5 & o JRZ250 it hy 1ol 22 P IMBRAE a8 3 (1 Jm i
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Tab.2 Characteristics of eight microsatellite primers in the Cyclocarya paliurus

5 519 HEHIT RFEBRKED  BKRE/C
Locus Primer sequence(5'=3") Repeat motif Size range Ta
F:ATCGTCCTGGTG ATGTTG
CYCO036 (AC), 167 57
R:AGGTCCTCCTTCCTTTGG
F:GCAAAACATTCTTAGG
CYCO045 (GT), 143 49
R:ACTTGGTCA AATAGTC
F:TGCCTCAATCCCAAAGAC
CYC049 (TG),(AG), 208 62
R:AATTACGCCGAAGGGGTC
F:CTGGCACGCACAATACAC
CYCO55 (CT),, 109 58
R:CCA AAAAGGGTTGAGCTT
F:TAACGGAGACGGATAAGG
CYCO074 (AG), 136 59
R:ACGCCCTAA AATGTGACT
F:ACCCAA AAGAAAAGCA
CYCO083 (AG)AA(AG), 103 54
R:CGGTGAAATCTACTCCAA
F:TGCCAAGAGTGACAGATT
CYC130 (CT),(AC),, 223 55
R:GTTGATGATAGTTTGTAGAG
F:TCCTCCACTTCCAATGAT
CYC148 (CT),, 196 59
R:AGAGGAGCAAACAAACAT

1.3 B

GeneMarker v2.2.0 FX R $g A~ 9 YEhnic P A B AR FE A, 152 O s B A~ S8 A 356 PR 1)
K/ FIH GENEPOP v.3.4 #4547 Hardy—Weinberg - i F1 32 8 A - (LD ) Azl , - X6 5 I 2814 7k
- 1E 4T Bonferroni £ 1E™, {8 H GenAlEx v6.5"'" 118 T 451 /5 AY Shannon 22 #E P48 20 (1) WI 2% & 7
(H,) S5 1 (H) FEEPNR (Nm) | AR R 1 35 S5 60 B PRUBC (V) A RO B AN, ) o H Cer-
vus v3.0.7 HE BN E 2B E B & E (PIC)™ ., Arlequin v3.11 FAFPPEAT F-G8 3 H AT 4 R RE T A2 &
B (F) BB b 2B (Fo)

STRUCTURE 2.3.4 8 {173 M3 1R A A AR 152 % 254, i 100 0001~ 3£, 10 0001~ MCMC H
E s @Hﬁ(ﬁ'z%fﬂ%*ﬁﬁ! ,K{*a‘fililjb 1 @J 10, /l\{ﬁlg_:‘.{t 10 ‘{5_’\0 Z"Jﬂq W‘Jﬁﬁ%ﬁ’? structure Harvester, TE}E AK
(BB 7 B ARl R 45 4 R AR BN (http://taylor0.biology.ucla.edu/structureHarvester/) . i #f POPGENE v1.32
BRER BT Nei” BEE HI 2 UPGMA B, 3£ T STRUCTURE F1 UPGMA A4 43 245 5 , it B A5 AT 202, 18 1)
GenAlEx v6.5 #4753 53HT (PCoA ) .

R T EC AR AN L AR 4 T BAYESASS 3.4.0”" 1 Migrate v3.6.8™ 4. X M4~ )y
HB o IS E, AT AT ) BE DR A A 2R A AT LI G s B4R 8 A5 A8 IR B A T L)) o H
BE— AR AR S AEAS R A s TR RUBE EA T H% S50 : BAYESASS fifi F DU 1777 32 i MCMC iR R A 7 m
{8 , Migrate i ixf DU Sk il 9228 LB 3E A8 38 (m) o Migrate v3.6.8 {1 5 IR Al T+ O i 2 8] Y A
XA RUFIE RN (O) o

2 HEREHMH

2.1 EfESHEH

XYLV T R0 A B 7 s 25 (176 40) A7 A R AR A% - (HWE) Kl , DL 2 AE 45 A R R K7
XA TR S R (28 AL s X ) HEA T I B TA (LD) 4387 o S5 SRR IEJG ™, 13 4 SR BE - 5 215 D
B HWE -7 (P<0.05) , 1AM S AR SR B4 .

8 Nl 1L 4 AE VTP 48 7 R M0 1 SR TE 277 A A Hp ARG T 2] 8 1 AN A58 3 IR, BN 7 o5 Y S 7
FERECH T~154 P18 10,1255 F- 340000 22 5 B2 (H,) 4 0.610; - ¥ W B 2% 45 B2 (H,) o4 0.597 5 °F- 1
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Shannon ZFAETER (1) M 1.178; F L B 5 S (PIC) 7 0.664(F£3)
%3 SEUESNMSIEMANEESEYE

Tab.3 Summary of genetic statistics and gene flow of eight loci in the Cyclocarya paliurus

(DA5) SEEREC O WZREE WHERAE Shamon ZAEMEIEE  ZBMEESE EHR
Locus A H, H, 1 PIC Nm
CYCO036 7 0.207 0.336 0.622 0.378 1.572
CYC045 6 0.597 0.574 1.025 0.613 1.228
CYC049 9 0.584 0.543 1.056 0.596 2.239
CYCO055 11 0.466 0.700 1.414 0.871 0.980
CYC074 9 0.595 0.484 0.765 0.440 2.680
CYCO083 11 0.692 0.623 1.228 0.689 1.800
CYC130 15 0.945 0.817 1.925 0.916 2.005
CYC148 13 0.796 0.695 1.393 0.809 1.362
Mean 10.125 0.610 0.597 1.178 0.664 1.733

R4 SHRNR2IMNEEAESMUIEMAmEESHENE

Tab.4 Genetic diversity of Cyclocarya paliurus from 22 populations using eight SSR primers

Exii PR ARECENE WA WIEBEARGE BEORARK XA

Pop. N, N, Ho H, F, Fq
LS 5.750 3.460 0.659 0.637 0.095 -0.008
JA 5.000 3.579 0.750 0.663 0.093 -0.098
FX 4.875 3.302 0.557 0.604 0.098 0.111
XS 4.625 2.878 0.467 0.565 0.099 0.207°
YF 4.750 3.194 0.672 0.647 0.094 0.029
TG 5.500 3.537 0.682 0.619 0.096 -0.083
FY 5.500 3.584 0.621 0.620 0.097 0.007
HJ 3.375 2.348 0.607 0.522 0.101 -0.088
AF 5.000 3.020 0.602 0.619 0.096 0.075

JGS 5.625 3.289 0.658 0.658 0.093 0.033
SY 5.625 3.413 0.643 0.630 0.096 -0.009
CY 4.875 3.131 0.661 0.623 0.095 -0.024
SC 3.125 2.624 0.650 0.510 0.102 -0.169
GX 2.375 1.965 0.500 0.441 0.106 0.010
YH 5.500 4.110 0.653 0.664 0.094 0.061
LC 6.500 4.090 0.563 0.664 0.093 0.184™
JX 5.375 3.287 0.531 0.578 0.099 0.110°

GuiX 4.625 2.607 0.643 0.556 0.100 -0.132
GF 4.750 2.737 0.699 0.585 0.098 -0.164

SQS 5.500 3.683 0.567 0.647 0.094 0.163"

WYs 3.625 2.599 0.531 0.520 0.102 0.044

wWYd 5.375 3.009 0.510 0.555 0.100 0.101

Mean 4.875 3.157 0.610 0.597 0.097 0.029

FFRIN 5% K EE IR 1% K RENE 3R 0.19% KF- i 2

* significant at 0.05 level, ** significant at 0.01 level, *** significant at 0.001 level.

A5 FE TR B X8 A5 7 FE B (V,) M 2.375 R HE GX) 2 6.500 (JEFE LC) , FH4{H K 4.875, WL Z% 5
(H,) AU B 5 B2 (H,) R A1) 22 5 A8 K, AR ARSI 3 300 R 0.467 (JEHE XS)~0.750 (i JA) F10.441 (JE ¥
GX)~0.664(JEHEYHFLC) , W& 4. DL 0 3R B, VPG48 15 Bl A SR JE F 35 A% Z2 R KO b 45 s
S IEBE L ZHEE R AR
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XYL VE A T BRI 22 4~ [ SR B RBEUEAT Structure RIS, R4 AK TR Z5 8 #IA K=3 R tefE o
B 1) o ARG A BT N 075 A0 8 F (0 3 A5 2050 R 3 AL (AT THE R o Jo FE P A7 e 3 R s A
S AR TE R TT . ANRIAL e B A LA — MR, 20 (0 28 8 1)L L o 38 22 A A AE VTR 1Y)
PHAGTS , B €0 1 35t 4% 41 43 F2 50 A0 AE VLV s, i R €8 1 8 AL 4 4 R B AR AE VIS A AR R i (1 1a) o
Nei” B () UPGMA B 5828 25 5L 5 35 £R M BE B b B 434 (6 B A — E 2 2R (18] 2a) , 5 Structure BEAE45 R
WA —EH L

()

30°

P High: 8752
Ll Low:-152

B LAY

FX TG WYs XS FY CY 8Q8 LS YF cuix HI JA SC AF JX SY vHox WYd LC JGS GF

(a) 45 L DX 5 ERMI S R BG4 18], (b))« K=3 I 25 SRAEFE REIT A AR S BE I O

(a) : Geographical distribution map of the population of C. paliurus in each region,

(b) : Distribution of all individuals in each sample population when K=3.
BT BT 8t TR S IR TS 5 2R 3 SR S8 B Structure 4347

Fig.1 Natural population structure analysis of C. paliurus in Jiangxi Province based on 8 pairs of microsatellite primers

I Structure Al UPGMA ) B2 Hr 4k 1 (K 1, K 2a) , 88 22 N R RE R 34, 20 Sl o TR e 22N
LT AL A3 0 R NTCALHE 9 ANREIAR, 43 51 FX TG \WYs XS . FY .CY .SQS LS. YF) . 35l B (A5t {4 2
SRR N2 (A5 7 A BER 435918 GuiX (HJ JA (SC.AF . JX.SY) . E 5 R4 (a5 14 240 43 1) J N3 (135 6 4>
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-0.50 T T
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0.00 0.25
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(a) :UPGMA 5 (b) : FWIIIIHT (PCoA) , NTALEE 9 MM, 735110 FX TG \WYs XS FY \CY .SQS LS . YF; N2 {045 74>
HEUR, 205079 GuiX (HI L JA (SCAF JX SY s N3 4045 6 AR, 2057 YH.GX \WYd LC JGS.GF.

(a) : UPGMA tree; (b) : Principal component analysis(PCoA) , N1 included 9 populations, which were FX, TG, WYs, XS,
FY,CY,SOQS,LS and YF;N2 consisted of seven populations, including GuiX, HJ,JA,SC, AF, JX and SY ; N3 includes 6 popula-
tions ,, which are YH,GX,WYd,LC,JGS and GF.

P2 BT 8 X IR 5 | s A2 I s Sl AL ) VPG 75 e A SR SR 2 A0
Fig.2  Cluster analysis of natural populations of C. paliurus in Jiangxi Province

based on genetic distance data of 8 pairs of microsatellite primers

23 FEEHBEEER e
T 68 B 3 9% 5 2 1 0 3D L 04 /K\\ e
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PR 9 18 B 230 0 AR5 P O R B R AR A, AR b
43514 0.002 7~0.020 5 110.004 5~0.062 (&1 3) .,
AR I R A A 0 5 Dy ok S R O A A% R A L
B, H 3 AN 43 Z 18] £E 76 AN B 0 8 ) 366 A 3
(E13) o N1ZH A 3RACIEE PRI 0 A% 258 1) LAy 5 241 5 14 B _ )
BB AT A BN o TN AT IVEERS o8 L6 T WS40 A S 0) N1
Ry HA P4 ) N2 430 A, BRAR K R iR A5 % N2MIN3 XN PCoA SHBT P AH LAY 345341
1 FABTTLE B . N3ALKI TS IE AT BRI e bireonel son flon The b sumiere i the sl
F A G 4T T A, (H IR L R SR R h i 4 are the effective population size (6) estimated based on the Migrate

software. N1, N2 and N3 correspond to the corresponding three sub-

%ZIEJ N2 I-EJ N3 i{‘)\ﬁgi ,N3 rﬂ NI EA@%& o NI, groups in PCA analysis.

N2 1 N3 2H B9 A5 2R BE A /N (0) 40 50 1.32 . 1.68 F 3 TLPHTTHMD 3 AL ] Ay [y sl SE AT IE RS 2 (£
5 B CRE R TR R CR AR

2.07(K3). Fig.3 Historical gene flow mobility (red arrow)and modern

A J:%&?E%% Eﬁ s ‘{IE%‘T%‘%Z *gﬂ}ﬁj‘i FEL ,ﬁ% gene flow mobility (black arrow )between the three groups of
SEVIE I B 2 T S R IR Y A C. paliurus in Jiangxi Province
DRI LA Y NTZHAREAE DD 2 b2 ok iy, e AR M 4 1 s N2 20 Js A I s B2 e i, ARG ™
TR N3 A E AR A AR B R (H B 32 B N2 ZHBOR AL B A #E T IR A N1 .
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