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Table 1 Geographical distribution of 5 B. sessilifolia populations

J& #E [UAS KR = Z 2 MR /m
Population Location Sample size Longitude Latitude Altitude/m
S Gongshan, Sandui 30 98°25'24"E 27°42'55"N 2 620
D Gongshan, Danzhu 33 98°35'51"E 27°37'56"N 2 850
M Junction of Myanmar and Gongshan 30 98°33'53"E 27°35'31"N 2 780
F Junction of Myanmar and Fugong 14 98°39'59"E 27°14'28"N 3060
K Gongshan,Dulongjiang Crossing 19 98°29'52"E 27°46'48"N 3 140

x2 AMHEBEE 4/ EHNHMESHR
Table 2 Geographical distribution of 14 B. davidii populations

Ji e 7 # KA Z B i WK/ m
Population Location Sample size Longitude Latitude Altitude/m
7T Zhaotong 8 104°08'58"E 28°23'38"N 1134
GG Gongga 29 101°58'54"E 29°34'06"N 3166
Sz Shizhu 15 108°09'53"E 30°02'15"N 629
SNJ Shennongjia 12 110°28'29"E 31°24"19"N 835
WDS Wudangshan 12 111°07'12"E 32°30'24"N 189
WG Wugang 12 110°35'05"E 26°42'36"N 364
GZ Guzhang 15 109°50'50"E 28°31'21"N 565
VARl Zhangjiajie 12 110°26'35"E 29°20'50"N 879
DJ Dejiang 12 108°11'47"E 28°23'37"N 760
7Y Zunyi 12 106°41'26"E 26°59'23"N 1 345
LH Lianghe 12 104°35'58"E 25°48'46"N 1741
TBS Taibaishan 12 107°48'51"E 34°00'55"N 2710
ES Enshi 34 109°33'10"E 30°25'10"N 647
SQ Shigian 9 108°28'42"'E 27°35'08''N 882
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Fig. 1 Geographic distribution of sampling point of B. sessili folia (a) and B. davidii (b)
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Table 3 Microsatellite information of B. sessilifolia

RigE THBEES XM B S BN EE S FERT

Bk E e

Primer number

Gk 2]

Primer sequences

EC-R

Repeat motif

P /bp
Size range/bp

BS01 F.:CATTCCAACCGCGCAGAATC (AGO) 136
R:CGCGGAAGTCGTTCTTGTTG b

BS02 F.:GTTGTTGTCGGCGGATTGAG (CTG) 143
R:CATTCCAACCGCGCAGAATC ’

BS03 F.: TCCTTGTCAGCTTGCTCCTG (CTT) 103
R: TGAAGAAGAGCGTGCTCAGG ° h

BS04 F.CGTGCTCGTGCTTCTTCTTG (CTT) 103
R:ATCAAGGACAAGAGCCACGG 6 h

BS05 F. TCCAACGACTAGGAATCGCG (GAA) 115
R:GTGACGGAGCAGACGGAATC s 0

BS06 F:AACTCCGATAAGCACACGGC (GCT) 100
R: TCATCAACTCGCTGCCGTAC e

BS07 F:ATGACGACTACGACGATGGC (GGA) 115
R.:CCTCTGCCGTACTCCTCATC s

BS08 F:ATGGCGGCTATGGCTATGAC (TCC). 106
R:CGCGGAAGTCGTTCTTGTTG B

BS09 F:GGAAGGAAGCTCCGGAAGAG (CCG). 101
R:GACGTCGTACTAGCAGACGC : 6

BS10 F: AACTGCCAACAACAATCCGG (AAC). 111
R:AGTCGCAGTCGCAGATGTC °

F4 KRMHEBEEESIYER
Table 4 Microsatellite information of B. davidii
315 51951 WAL PR IE/bp

Primer number

Primer sequences

Repeat motif Size range/bp

Bud04

GCTATTCATGGTAATTGAGTGAGG

F. F
R:ATTGACGCCTCCTCTACCTG (GATA), 145

Budo9 F:GCTCAACTGTCAGTACGTTGC ©m L6
R:CTCCTGCACTTCAGATTGTTTAC 2

Bud10 F: TCCCTCTCATATTGGGATAACA . .
R:GCATTTGGAACCGTTAAAGC (CDy TCD, 183

Bud12 F: ACATCCCTACCCGTGATAGTAG G "
R: TTTTCGCTGTTTGTCCACTTAC 1

Budo3 F:GCATGCGCTGACATTTTTC .
R:GTCTTCTCGACCCATGTGC (TATC)s (TA); 1l

Budo6 F:CGTCACATGTCGTTCGTAGG
R: TTCCGTTATTCCCATTGTCC (CD 5 CATA(CA, 199

Bud13 F:CCTAACTGCGAATTGTATAGTTTCC ) o
R: TCTGATGCAGTCAGGTTTGC o

Budl4 F:CAAAACCAATGCCCAAAGAG GAY 181
R:AGCTTAGGAGTCCCCCACAC 1

Yy, AR BUR B FE b DNA Sh BRI 38 B 51 4

JF 5347 PCR 73 ,

PCR #1444 7 SRR 25 pll, 245 DNA £

B 1.0 pl, IE ) F1 10 51 #) 4 0.5 pl. 10 X PCR
Buffer (% 2.0 pl. MgCl,) 2.5 pL.10 mmol * L™
ANTP % 0.5 pL.5 U« pL ' Taq RAH 0.2 pL.
FHIEH KA R 2 25 pl, PCR WA ML F: 95 C

AR PE 3 min; Z S5 4 AR B 55 — B BE 95 °C A8
30 5,60 CiR K 30 5,72 ‘CHEMH 30 s, 10 RIGIF; 55 —
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20 WA s e Ji T 72 CHER AN 6 min, ¥ 345 /Y
PCR ¥y ffi F§ ABI PRISM 3730 XL (2 E ABI 24
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Table 5 Index of genetic diversity for loci of B. sessilifolia and B. davidii

Wy il (A AL AR AL R B WL 2% & B W24 R Shannon's Z R B

Species Locus Na Ne Ho He LR R T PIC

B. sessilifolia BS01 13 3.3 0.658 0.693 1. 590 0. 657
BS02 9 2.1 0.547 0.518 0. 889 0.425

BS03 6 3.7 0. 689 0. 730 1. 410 0. 686

BS04 12 3.6 0.696 0.725 1.515 0.678

BS05 9 3.8 0.683 0.738 1.548 0.698

BS06 7 2.8 0. 585 0. 640 1. 205 0.584
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gk
Continued table
Wy il (A B 75 G SR A VSR WL 2 A B WG R Shannon's 20 BARE
Species Locus Na Ne Ho He EA-E 1l PIC
BS07 12 2.4 0.546 0.583 1.084 0.508
BS08 16 2.3 0.503 0.564 1. 055 0.472
BS09 10 4.5 0. 647 0. 780 1.751 0.755
BS10 8 2.9 0.661 0.655 1.276 0.597
Mean (S. E.) 10. 200€0. 914 3.140(0. 23D 0.621(0.021) 0.663(0.026) 1.332(0.083) 0.606(0.033)
B. davidii Budo4 17 6.4 0.783 0. 844 2.137 0. 828
Bud09 12 4.7 0.735 0.788 1.720 0.757
Budl10 13 7.2 0.803 0.861 2.181 0. 847
Budl2 21 7.4 0. 886 0. 865 2.238 0.851
Bud03 14 5.3 0.758 0.811 1.934 0.787
Bud06 10 4.3 0. 730 0.769 1.798 0. 747
Bud13 15 9.3 0.874 0.893 2.375 0. 883
Budl4 7 4.2 0.993 0.761 1.485 0.718
Mean (S. E.) 13.600(1.414) 6.100(0.595) 0.820(0.030) 0.824(0.016) 1. 983(0. 100) 0.802(0.019)

R6 EMEBEBEENAMBREERERBERSHERER

Table 6 Genetic diversity indexes of populations of B. sessili folia and B. davidii

. 2k Sy v L 2 P ! BEE ;
g ome swemn GGE0 BEYD RRT TR Shwe TRRY mesw
Ne Np Ho He I PIC
B. sessilifolia D 6.7 3.1 0.8 0. 654 0. 645 1. 245 0.584 0. 085
M 7.1 2.9 1.3 0.603 0. 605 1.211 0.555 0.309
S 6.8 3.2 1.0 0.652 0.648 1. 258 0.586 0.148
F 5.4 2.8 0.2 0.582 0.571 1. 104 0.522 0.099
K 4.3 2.6 0.2 0.578 0.564 0.991 0.496 0.198
Mean (S. E.) 6. 060 2.900 0.700 0.614 0. 606 1.162 0.548 0.168
(0.472) (0.095) (0.196) (0.015) (0.016) (0. 045) (0.016) (0.036)
B. davidii ZT 7.6 4.7 0.0 0.833 0.766 1. 661 0.733 —0.089
GG 8.9 5.1 0.1 0. 843 0.785 1. 725 0.751 —0.078
DJ 9.3 4.8 0.3 0. 804 0.769 1. 757 0.742 —0.047
SZ 7.5 4.7 0.0 0.831 0.766 1. 640 0.729 —0.089
ES 9.5 4.8 0.1 0. 816 0.774 1. 745 0. 745 —0.053
GZ 8.4 5.2 0.0 0.829 0.788 1.776 0.761 —0.054
SNJ 7.5 4.5 0.0 0. 814 0.755 1.612 0.717 —0.083
WDS 8.5 4.6 0.3 0.795 0.757 1. 694 0.728 —0.050
WG 7.5 4.9 0.0 0. 804 0.769 1. 656 0.733 —0.047
7]] 8.1 5.2 0.0 0. 847 0.798 1.792 0.771 —0.062
7Y 8.8 4.9 0.0 0. 804 0.765 1.742 0.739 —0.052
LH 8.9 5.1 0.1 0. 820 0.788 1. 800 0. 760 —0.043
TBS 8.8 4.6 0.9 0.814 0.769 1.713 0.739 —0.059
SQ 8.0 4.7 0.4 0. 806 0.749 1. 637 0.715 —0.078
Mean (S. E.) 8.720 4.930 0.200 0.819 0.775 1.729 0. 744 —0.059
(0.177) (0.060) (0.065) (0.004) (0.004) (0.016) (0.004) (0.004)
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Table 7 Results of analysis of molecular variance of B. sessilifolia and B. davidii

R sz ) iy YA AR A 0 N &
Wy AR 5 W B i J7 2 A AR a HAESEI/ K DTS
Speci Source of . . Variation Percentage of i3
pecies variation df S8 grouping variation/ % ST
B. sessilifolia Among populations 4 71.69 0.015 4. 316 0.043
Within populations 125 1547.33 0. 329 95. 684
B. davidii Among populations 13 130. 30 0.010 2.362 0.024
Within populations 205 2 648. 21 0.415 97.639
2.2.2 Mantel #3% B R OCHE | 5t 4% 43 Ak S 305178 B 5 Bl g 8 X5 R I i

X T AV A £ B MR I e £ B SR R AT Mantel 2 fAF P —=0. 000 1<C0. 05, 3 W] 4% Jm B 0] #9382 1% I 25
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RULIE 2, SRR JCREE R P =0. 87520, 05, o B 16 014 3 A% 0 A AT i i B TS AR
5 W] T A e 11 0 25 i THE ] 194 382 1% B 29 15 4t PR 26 R
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Analysis of Genetic Diversity of Buddleja sessilifolia and B.
davidii

WU Nuo'** ,CHEN Gao'** ,SHEN Shikang**.GE Jia"*"~

(1. CAS Key Laboratory for Plant Biodiversity and Biogeography of East Asia,Kunming Institute of Botany,Chinese Academy of
Sciences, Kunming, Yunnan, 650201, China; 2. School of Life Sciencess Yunnan University, Kunming, Yunnan, 650500, China;
3. Yunnan Key Laboratory for Integrative Conservation of Plant Species with Extremely Small Populations, Kunming Institute of
Botany,Chinese Academy of Sciences, Kunming, Yunnan,650201,China;4. Yunnan Key Laboratory of Plant Reproductive Adapta-
tion and Evolutionary Ecology, School of Ecology and Environmental Science, Yunnan University, Kunming, Yunnan, 650500,

China)

Abstract: Buddleja sessilifolia is a narrowly distributed Plant Species with Extremely Small Populations
(PSESP) , whereas B. davidii a widely distributed species,are closely related with B. sessili folia »and both
are tetraploids. By comparing the genetic diversity of an endangered species with narrow distribution to their
widely distributed relatives can lay a theoretical basis for conservation strategies. Genetic data can uncover
crucial insights into the evolutionary history of the threatened species. In this study,we analyzed the genetic
diversity and genetic structure of 5 populations (126 individuals) of B. sessili folia and 14 populations (206
individuals) of B. davidii using Simple Sequence Repeats (SSR) molecular markers,and provide recommen-
dations for the conservation management of B. sessili folia. Our results demonstrated that:the expected het-

erozygosity (He) of B. sessilifolia and B. davidii average value were 0. 606 and 0. 775, respectively, and
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Shannon’s diversity index (I) for B. sessili folia and B. davidii average value were 1. 162 and 1. 729, respec-
tively. The high genetic diversity seen in both B. sessili folia and B. davidii ,but the genetic diversity of the
widely distributed B. davidii was higher than that of the narrowly distributed B. sessili folia. In both B. ses-
silifolia and B. davidii, low levels of genetic differentiation were found between their populations,with ge-
netic differentiation coefficients (Fg.) of 0.043 and 0. 024, respectively. Genetic structure analysis revealed
that the 5 populations of B. sessili folia fell into two clusters. Moreover, there was no correlation between ge-
ographical and genetic distance among the populations. The 14 populations of B. davidii fell into three clus-
ters,and there was a correlation between geographical distance and genetic distance among the populations.
Based on the current situation of the populations in the field, we recommend that populations of B. sessili fo-
lia should be divided into conservation units, with emphasis on the in situ conservation of the Gongshan,
Danzhu and Gongshan, Dulongjiang Crossing populations. In addition, germplasm collection, artificial breed-
ing,and other conservation efforts should be carried out to protect this endangered species.

Key words: genetic diversity;genetic structure;Plant Species with Extremely Small Populations (PSESP) ;en-

dangered species; Buddleja sessilifolia ; Buddleja davidii ;conservation recommendations
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