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Genetic Diversity Analysis of Emmenopterys henryi
in Jiangxi Province by Fluorescent AFLP Markers
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Abstract: Emmenopterys henryi is a rare and endangered deciduous species valuedfor wood, medi-
cal, landscaping and chemical applications. Unfortunately, the current distribution areas of E. henryi
are fragmented and have diminished, due to overlogging, tourism and pollution on the ecological hab-
itat. In thisstudy, we sampled 64 individuals from four geographical populations in Jiangxi Province
and analyzed their genetic diversity by using fluorescent AFLP markers. The percentage of polymorphic
loci of E. henryiwas 91. 37%. The Nei’s gene diversity index ( H) and Shannon’s information index (/)
were 0. 2731 and 0. 4166, respectively. The gene flow was 3. 8028. These indicated high genetic di-
versity and genetic exchanges among populations. At the population level, the Daweishan population
(DWS) represented the highest diversity. AMOVA results showed that genetic variation mainly existed
within population. The cluster analysis by UPGMA showed clear geographical grouping except for
Wuyishan population ( WYS) . Notably, both STRUCTURE and PCA analyses consistently divided
four populations into three genetic groups. These findings can provide an important reference for the
effective protection of E. henryiin Jiangxi Province.
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Table 1 List of Emmenopterys henryi samples in this study
R i i MK A5 G 373 HUR
Population code Number of samples Habitat Latitude( N ) /Longitude( E) Altitude (m)  Provenance
HS 11 oy N ] N28°32'/E114°12' 452~754  HAECEAEL
DWS 20 e NS N28°27'/E114°12' 767~1136  HEEKFIL
WYS 14 AR, Bl N27°49'/E117°44' 1192~1438  #5ILHE R
JGS 19 oy N SUNNSI RN i N26°37'/E114°11" 598~883  HEMIIFNIL
1.3 HiEsh L ( Nei’sgene diversity index, H), H NT-

H POPGENE 1. 32 #1533 2 2507 £ 11 43
& ( percentage of polymorphic loci, PPL) .
Z 257 5. 80 ( number of polymorphic loci,

SYS-PC 2. 10 3k i+ s mair:, A
UPGMA Xj‘ﬁézliﬂi %*%*ﬁ HRIES m

FactoMineR 477 W8t % 5 5 32 0

NP) . AR IR HL (effective number of 434 (PCA), H STRUCTURE # {4 ( Prit-
alleles, Ne) . WL A5 A 3 %L ( number of chard et al. , 2000) T BEARAL S5, S5
alleles, Na) . #F4{% B354 (Shannon’s in- o [|] E‘]ﬁ% M 22 52081 GenAlEx v6. 5 4K

1) A1 Nei’s & K 2 #¢ P 5
x2 HEWHAFLP FUEIWAENESEME

{f (Peakall et al. ,

formation index,

2012) (£2),

Table 2 Polymorphism of different AFLP primers in fourEmmenopterys henryi populations

SIS WERGAIEENE AR Nei’ s R ZH HREEIEH  ZBMHALAE ZBMALA
Primers Na Ne PEFREL H I NP (%) PPL
E32M85  1.9886+0.1066  1.5248+0.3152  0.3148x0. 1462 0.4791x0. 1836 87 98. 86
E35M49  1.9767+0.1516  1.5333+0.3387 0.3124=0. 1648 0.4703=0. 2134 84 97. 67
F39M54 2+0 1.5048+0. 3476 0.2972+0. 1703 0. 4506+0. 2207 81 100
E41M56 220 1.4903+0. 3367  0.2928+0. 1647 0. 4475+0. 2112 73 100
E45M59  1.9890+0. 1048  1.6359+0.2945 0.365420. 1334 0.5399:0. 1669 90 98. 90
F49M56 2+0 1.5106+0. 3404  0.3016+0. 1659 0. 45800. 2120 75 100
ES9M64  1.9579+0.2019  1.5183%0.3209  0.3090+0. 1575 0.46720. 2068 91 95.79
E78M72  1.9872+0.1132  1.5122+0.3603  0.2989+0. 1710 0.4539+0. 2165 77 98.72
F85M84  1.9620+0.1924  1.4934+0.3154  0.2990=+0. 1535 0. 4568=0. 1995 76 96. 20
E86M85  1.9870+0.1140  1.5439+0.3357  0.3192+0. 1566 0.4819+0. 1968 76 98. 70
Mean 1.9842+01248  1.5285+0.3308  0.3120+0. 1587 0.47170. 2034 81 98. 42
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Table 3 Genetic diversity parameters revealed by AFLP markers
on Emmenopterys henryi populations in Jiangxi Province
Ei,ﬁséﬁ@ Il 5% 26 07 Dol fefe p0e o) > ey o= o7 o Ve
Ponulation WMESEAIEREL  ARHEEAIEEE  Neis ERZH  WRELIE  ZBMAA ZBMALE L]
P Na Ne PR H I NP (%)PPL
code
HS 1.7023+0. 4575 1.4262+0.3812  0.2462+0.1995 0.367+0.2792 578 70.23
DWS 1.7582+0. 4284 1.4371+0. 3744  0.2544+0. 194 0.3813+0. 2695 624 75.82
WYS 1.633+0. 4823 1.3703+0.3784  0.2155+0.201 0.3226+0. 2843 521 63.3
JGS 1. 7424+0. 4376 1.4275+0.3708  0.2498+0. 194 0.3746+0. 2712 611 74.24
Mean 1.7479+0. 4146 1.4153+0. 3762  0.2415+0. 1971 0.3614+0. 2761 584 70.9
Specieslevel 1.9137+0. 2809 1.4601+0. 3544  0.2731+0. 1758 0.4166+0. 2339 752 91.37
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Fig. 1 Dendrogram of 64 Emmenopterys henryi samples based on AFLP markers

and constructed using Jaccard’ s similarity coefficient using the UPGMA method
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Table 4 Analysis of molecular variance (AMOVA) and genetic differentiation among

Emmenoptery shenryi populationsin Jiangxi Province based on AFLP
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Fig.3 Structure analysis with four Emmenopterys henryi
populations in Jiangxi Province using AFLP markers

3 e HE 2 L HE B /EM (Given, 1924), v
X T RRARA 25 2R 2 00 KBRS VR A

Bl 2R R — R R AR JORUUR AT B A, 2 P FF L AR B
R IE AR R AR, X Y A A R B — A~ 3 A 2 ( Young et al., 2000;



28 rh E AR I (5 =\

Minn et al. , 2016) , TiisfE 2]
ARARAF- . PEH RN A SR o o 5% I
P fit 2 B B AR IS . A BF ST A PO
AFLP 43 FARiCH RSB /R T 3 BB 103t 1%
ZRENE, R U AE A W B IR A AOR
FRLATF R A PSR4t T o ms
XTSI RN, SR e R
HEAL LB, 5% Z PRV 1 W b2
TRAPIBEA AL, T84T 22 RE AR A ) ol
D83 7 53 A 0 LA X B2 2 14 9 £
B YR A (Ross et al. , 2016) . FFRH
SEASTTATRN, PREE SRR, AR I A A
WA TS AL PR B | R AR A M s A% 5
HIPTREPE (Cao et al. |, 2016) , {HZEF 4N
EGUR R, A RT3 A B AL,
FREERL ™, DWS FhEEE H Ay ve 4 i
REFERM RV . TEBHE ZHEE R 5 13
DX EEST B ARE, LABT 1 N2 T 2l it st
G5y, ARBFEFI 10 X AFLP 514347
e ZREVE S IT R, A SR AE RN KF
FRAR GBI 2, EREEAATE—
SE gL oAk, FERNA Nm {H(3. 8028) K75
T RSB T () A E — o R P 1 R R A #k

S22 3Lk

MR, k4, RuH, 4§, 2019. ARANEY
RO A A T B A B A A R i
RISV T]. BRPEMO R, 47(4): 1-7.

BHT, B, WRIERE, 55, 2025. HARWMEY
T AR B 38 T B A H e N 5 A R ALAR ()] .
P b Ak 2 B 22 . hup: //link. cnki. net/
urlid/61. 1202. S. 20250422. 1817. 002.

iS4, ZEME, 2009. WG AP A S E P LA
B AAR SR AT TE 43 B[ 1], PUdLAi =ik, 29
(5): 1033-1039.

WL IR, FEFIAR, 2011, b Rl S0 69 F) FH
I E R ISR )], b E KRR,
6: 36-37.

L, & NHT, 2004, FRB RAPD ¥ 4%
ML s AL ZREMERI B AT (1], AR AR AR
AR, 31(2) . 36-40.

Zhang %5 (2016) >k ] BAPS 344 37
AHEEK 538 9 4, (H IR XS4 4 35
FEL BT /00T, ELXHIT. PG 45 7 SR ) ol
FEREA 2T, A5 STRUCTURE il
F UPGMA R o, BEAZERI4r-5 1
A —E, X SHEARLT
SEIRA K, PIFN RIS ZE AL, HD o4
DYFERRIR T 3 AL (8 3¢), RIARE
i Z R AE— R B ) S R R 52 BRI
FEDR A R B T A% AR 7 | A A s R ) 5 A
a3Ak, R R) B 35 PR 8 R R 1 AR
Fh | AT RN At B4 A 15044 W o R AR v
(IEH) #H170, FRWE RN, A~
FETEAN LS A 3, A SRR 2 A1 43
B, AR, WKE S AR BHEA, X
YRR R 215 AN S A0 HAth R 1 R R %W
T fes 1 D PR, e B o 25 7 K 2% 4 o e
Mk T REE T ESIEH
(Zhang et al. , 2016), K, FEAT7ELK
FEH TR IR b, DR A RBIEE T 2 11
FFEAAR, SOBEAT B T4 o 1T s D R Y st
FEARERNE, ARG T TP A B R
R B S K

My, 2=R4, 2024, (R -FEFFIR &ERAEY)
ZREPEREZE) 30307 H AR A4 P9 T8 B S B 42
SHTLI]. AW REE, 32(6) . 145-158.

&, M, BRI, 2024, BT MaxEnt A5 Y
IR IX T A M R A AR B [ J]. YL AK
AR, 51(4) . 41-47.

SREKEE, WA, &FOF0F, 4, 2025. BT AFLP
M LRAEBOERBE ML), sl
BHE K22 E, 45: 181-190.

SeSChR, SNE, ZEEE, 2007, BREAEYE R
WA SR B 5 Z FE M RAPD 2047 [T].
WL K2R, 33(1): 61-67.

Hut, JNE N E, 48, 2023, WiVLJLde
WA RIS T AR Z YR Z R A R [T ]
Py W 2=, 31(4) . 455-464.

FRFUL, KA, AR, A, 20020 FRM LR
RS R R (T, R AR R, 42,
94-101.

BHATTACHARYYA P, GHOSH S, MANDI S S,



FIHIZEE AFLP FRic e v v6 48 7 SRR 35 15 Z2 A1 29

et al. , 2017. Genetic variability and association
of AFLP markers with some important biochemi-
cal traits in Dendrobium thyrsiflorum, a threat-
ened medicinal orchid[ J]. South African Jour-
nal of Botany, 109. 214-222.

CAO Y N, COMES H P, SAKAGUCHI S, et al. ,
2016. Evolution of East Asia’ s Arcto—Tertiary
relict Euptelea ( Eupteleaceae) shaped by Late
Neogene vicariance and Quaternary climate
change[ J]. BMC Evolutionary Biology, 16: 66.

CHEN C, QI ZC, XU X H, et al.. 2014. Under-
standing the formation of Mediterranean—African
disjunctions ; evidence for Miocene climate—driv-
en vicariance and recent long—distance dispersal
in the Tertiary relict Smilax aspera ( Smilacae-
ae) [ J]. New Phytologist, 204. 243-255.

GIVEN D R, 1994. Principles and practice of plant
conservation[ M ]. Chapman & Hall, London.

HASBUN R, ITURRA C, MORAGA P, et al.,
2012. An efficient and reproducible protocol for
production of AFLP markers in tree genomes u-
sing fluorescent capillary detection [ J]. Tree
Genetics & Genomes, 8 925 -931.

HUANG J, SUN M, 1999. A modified AFLP with
fluorescence — labelled primers and automated
DNA sequencer detection for efficient finger-
printing analysis in plants [ J]. Biotechnology
Techniques, 13 277-278.

MA M, WU Y, ZHANG Y, et al., 2019. Sprou-
ting as a survival strategy for non — coniferous
trees: Relation to population structure and spa-
tial pattern of Emmenopterys henryi ( Rubiales)
[J]. Acta Ecologica Sinica, 39; 1-8.

MINN Y, GAILING O, FINKELDEY R, 2016.
Genetic diversity and structure of teak ( Tectona
grandis L. {. ) and dahat ( Tectona hamiltoniana
Wall. ) based on chloroplast microsatellites and
Amplified Fragment Length Polymorphism mark-
ers[J]. Genet Resour Crop Evol, 63: 961-974.

PEAKALL R, SMOUSE P E, 2012. GenAlEx 6.5:
genetic analysis in Excel. Population genetic
software for teaching and research —an update
[J]. Bioinformatics, 28: 2537-2539.

PRITCHARD J K, STEPHENS M, DONNELLY P,

2000. Inference of population structure using

multilocus genotype data [ J] . Genetics, 7:
574-578.

ROSS A A, TRAVERS E S, 2016. The genetic con-
sequences of rarity in the western prairie fringed
orchid ( Platanthera praeclara) [ J]. Conserva-
tion Genetics, 16; 69-76.

SHARMA A, SHARMA R, MACHII H, 2000. As-
sessment of genetic diversity in a Morus germplasm
collection using fluorescence—based AFLP markers
[J]. Theor Appl Genet, 101; 1049-1055.

TAGANE S, PONRAGDEE W, SANSAYAWICHAI
T, etal., 2012. Characterization and taxonom-
icalnote about Thai Erianthus germplasm collec-
tion; the morphology, flowering phenology and
biogeography among E. procerus and three types
of E. arundinaceus[ J]. Genet Resour Crop Evol
59: 769-781.

TANG H X, XING S'Y, LI J H, et al., 2016.
Genetic diversity of Ginkgo biloba half-sib fami-
lies based on AFLP technology[ J]. Biochemical
Systematics and Ecology, 68. 58-65.

WANG D W, LI'Y, LI L, et al., 2014. The first
genetic linkage map of Eucommia ulmoides
[J].J Genet. , 93(1): 13-20.

WANGD W, LIY, LIZQ, 2011. Identification of
a Male—Specific Amplified Fragment Length Pol-
ymorphism ( AFLP) and a Sequence Character-
ized Amplified Region (SCAR) Marker in Eu-
commia ulmoides Oliv. [ J]. Int J Mol Sci, 12
(1): 857-864.

YOUNG A G, BOSHIER D, BOYLE T J B, 2000.
Forest conservation genetics principles and prac-
tice[ M]. CSIRO Pub, Collingwood.

YUAN Z H, YIN Y L, QU J L, et al., 2007.
Population genetic diversity in chinese pome-
granate ( Punica granatum L. ) cultivars re-
vealed by fluorescent—AFLP markers[J]. Jour-
nal of Genetics and Genomics, 34 (12):
1061-1071.

ZHANG Y H, WANG I J, COMES H P, et al.,
2016. Contributions of historical and contempo-
rary geographic and environmental factors to phy-
logeographic structure in a Tertiary relict spe-
cies, Emmenopterys henryi ( Rubiaceae) [ J].

Scientific Reports, 6: 24041.



