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Abstract: Hippophae rhamnoides have important ecological, economic and social benefits, so it is essential to
understand the genetic variation of the species. Genetic diversity on 14 microsatellite loci was estimated for
seven H. rhamnoides subspecies and 26 big grain sea buckthorn cultivars. The clustering of these individuals
was analyzed by phylogenetic tree and Bayes cluster. Results indicated that H. rhamnoides subsp. sinensis had
the highest genetic diversity, followed by H. rhamnoides subsp. yunnanensis; H. rhamnoides subsp. caucasica
had the lowest genetic diversity. The phylogenetic tree based on individual genotypic distance classified all in-
dividuals into two big clades according to distribution, the Asian clade and the European clade. Most big grain
sea buckthorn cultivars clustered with H. rhamnoides subsp. mongolica individuals collected from the Asian
clade with a few individuals located between the two clades. The Bayesian cluster analysis found that all indi-
viduals could be classified into three or seven groups. For three groups, group one consisted of H. rhamnoides
subsp. yunnanensis and H. rhamnoides subsp. sinensis; group two had the most cultivars and H. rhamnoides
subsp. mongolica; and group three was H. rhamnoides subsp. fluviatilis, H. rhamnoides subsp. caucasica, and
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H. rhamnoides subsp. rhamnoides. For seven groups, all subspecies were classified into a different group with a
few hybrids, and only H. rhamnoides subsp. rhamnoides showed a hybrid ancestry between H. rhamnoides sub-
sp. fluviatilis and H. rhamnoides subsp. caucasica. There were also a few groups with mixed genotypes. Thus,
genetic divergence among these seven H. rhamnoides subspecies was important, especially between subspecies
distributed in different continents; whereas, big grain sea buckthorn cultivars were mostly selected from H.
rhamnoides subsp. mongolica with a few of hybrid origin from H. rhamnoides subsp. mongolica and subspecies
in Europe. [Ch, 2 fig. 4 tab. 20 ref. ]
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BB HEI R, NTL¥E HS N H. rhamnoides subsp. mongolica .5 ) K AR I G 72 55 Fh 7 Hp VD
T AR GE R A T R RN T N R B A S S X VD s A% 22 R Y R GE A O R VD R L Rk
ARz —. BRT, CAMHSFRICH R BUE YN RS KT RRANRGE, 5 TR A E
A R PR AL RS, A AT T YA B A, 4 b =YD B H. rhamnoides subsp. sinensis, z B0 H.
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Table 1  Sampling information of the 7 subspecies and 26 cultivars of Hippophae rhamnoides
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pwmol - L™ FI#E A DNA 24 50 ng, #15 #4 2 i 7£ ABI System 9700PCR § 1 {¥ (Applied Biosystems, Life
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CHiR k 30 s F1 72 CIEAf 45 s, 20 DI 94 CASE: 30 s, 50 CiB ok 30 s f1 72 CHEAf 45 s, fJ5 72
°C 10 min,

PCR 7 ¥ 52 1 BB AR W) FORAT IR A R 9047280 (0.5 WL 77415 9.0 wL B9 I EERE , 0.5 pl #Y N s
Liz500( Applied Biosystems, Life Technologies )i & J5 93 CAM: 5 min |, 4K J57E ABI 3730 i) P4 b gE 4T
MAE K. )5 A Genemapper 4.0 Z {4 (Applied Biosystems, Life Technologies ) 32 B H, Uk 2% 3 3 43 #r 15
B A AARSEI A, BB PCR B B0 UK, #LAIOCRYD B Ry B S B IR
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KA GenALEX 6.503, X B AV BOW AN AN T A i Fl, TS0 T 8t e ZREVERE R SRR
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Table 2 Information of the 14 microsatellite loci

IR/ ES N S5 (5'—3") BEIT BKREC SN SMEEE I NMbp IR

eHs008  F: ACTCATGCCCATCACCTTTT (AT), 55 8 213~239 2% g )
R: GCTCGTTGCCACTGTTACAA

eHs032  F: GCAGTCCGGACAGTCAGAAA (GTT), 55 5 248~260 25 B g i
R: CCAAAGCAAAACCACGCAGA

eHs047  F: GTGCAAAAACCAGGAGTGCC (TAG ), 55 6 154~169 25 B g i 0
R: TACAACCCTGCTACCCCCAT

eHs146  F: ACAAGCGTGTGAGGATTCTT (CTA)s 55 9 109~133 2 g} g )
R: CGATGAGAGGCCGGCATATT

eHs150  F: TTGCCACCTCGATTGGTACC (TGT), 55 8 215~239 25 Y g4
R: GACTCACACTGCACATGAGGA

eHs195  F: TCCTCCTGACTGTCTCGACC (TA), 55 17 219~265 B
R: CCCTAGTGAAGCTCAGTTTTGC

eHs219  F: CTCCTGACAAAACTGTTGCA (CAC), 55 5 208~220 2= Y3 A
R: TATGGGGTCCCAACTCCCTT

eHs296  F: TGAACGCTCATGATCAAAACGT (TGA)s 55 6 208~223 2= Y3
R: CAGCTGGTGGAAGTTGAGGT

gHs155  F: GTCTCTTCCCAAGCTCACATGC (TC)s 55 6 132~142 N
R: TGGGCCAAAATGTACTGGATA

gHs238  F: CCCACTCCATAATCACTCTC (TC)s 55 14 127~153 ENT T
R: TGAGAAAATTGGAGTCAAGTG

gHs242  F: CGTAATAATCGGCCCCTAGATAA (AT)q 55 18 132~180 EN TN
R: ATGCACCATATGCCTTCAAATAT

gHs304  F: TTCTGTGAGTGCTGGGTTTAGCTT (CT)s 55 11 125~165 AW
R: GCTTATTGCGGAGAAGAAGAACAA

gHs317  F: TTCCAGATTCCATTACCCAAATTC (AG)s 55 16 141~175 N S
R: TCTCCTACCAGGCCAACATAAAAA

gHs321  F: TTTGTGATCCTTGTGCTTCATTTG (AAT); 55 4 150~159 WG

R: GGTTTTACAATGTGTCCTCATCATC
ULWI . *eHs JTHR 5190 EST-SSR AR, gHs JTH AR 519 SE R 4] SSR




5536 5 4 EB R WBT AR 26 A5G R R 2R 673

BO(F) o FI TR 53 B8R MSA 4.05 353050 Fofr 9 1 22 [1] 14382 A% 53 Ak 3R 8 (For) ™, JF 3847 10 000 1k
HAAE G G W, R A AR E] oA e 5 B2 W B T 0,
14 RERESH

T RSO PR EER A, R MSA FRAE TR Z 8] 1 352 B 85 (Do) ™ SR )5 T I3t
&R RS, RJH PHYLIP 3.695" ¥ {43 rh i) NEIGHBOR FRUFHMHE RGE L E R, HRMEE A 500 K.
1.5 DIMHEIER %

FF DL 47 2R 26 80 {1 STRUCTURE 2.3. 4 7 0 A WA 1 43 20, O S 5 KO VDB Al 1) Sk U, 43
B R 1R A 5 Y (admixture model ), % F& 45\ 114 25 437 3 R 35 R AH 3¢ (allele frequencies correlated), 434
BKEBE N 1~10, B KEHELZITE 10 K, SR8 47 1 000 000 ¥ 4LH 100 000 1)
BURNIN, | Structure Harvester!"i1%. STRUCTURE iz 2245 5 b & K {H Ji 5 1 B9 SR AE InP(D) 5 # #
B AK, A4 InP(D)Fl AK fi R JEU 75 4545 385 1) 70 28K

2 HER G

21 HRIEFMHERME 14 4 SSR LA RMEX RS
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B YR S A D R R T — RS (B 1) o KR U R 225 B 2 AR R A Y Rl A R 2R
B3, SRIG G5 O R EAE SR SR A S DA OB 2 ‘Xine No2”,  (OF
‘Fenlan’, “H#F’ ‘Shoudu’, ‘/NBM  ‘Xiaolajiao’, ‘IRFKZL’ ‘Shenqiuhong’) DA 50%)
SRR N3, LT RN A A 7 RS 43 S I I 43 A B T I S 22 ] R R v AP
4’ ‘Zhongeza No.4” v+ [E VBRI 2 pg VD 53 S 1 BE95

x3 7TAHDHREMS 26 NP R MFASEE SN
Table 3 Genetic diversity of the 7 subspecies and 26 cultivars of Hippophae rhamnoides

TR GiS SIS N, ABCERIEH AL Ny Shannon {5 B KCT  WIZ AT Hy WIS He sl F

7G 4.286 3.065 1.053 0.477 0.523 0.043
YN 4.643 3.052 1.046 0.343 0.515 0.300
Y 3.500 2.241 0.864 0.417 0.476 0.148
MG 4.143 2.094 0.841 0.324 0.437 0.198
XS 3.214 2217 0.752 0.386 0.403 0.042
GJS 2.643 1.869 0.559 0.266 0.293 0.042
HB 3.000 1.920 0.620 0.246 0.316 0.191
(0% 4.714 2.267 0.896 0.429 0.444 0.002
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Table 4 Subspecies pairwise FST based on 14 SSR loci
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Figure 1  Phylogenetic tree of the 7 subspecies and 26 cultivars of Hippophae rhamnoides
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Figure 2 Structure cluster analysis of the 7 subspecies and 26 cultivars of Hippophae rhamnoides
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