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Genetic Diversity of Syringa pubescens Populations from Different Altitudes

in Baihua Mountain in Beijing

WANG Yu,DOU De-quan, GUAN Xue-lian, GUO Ying-tian, ZHENG Jian"
(College of Landscape Architecture ,Beijing Agricultural University ,Beijing 102206 ,China)

Abstract: Syringa pubescens is a deciduous shrub species native to northern China with high potential for
ornamental value. There are rich resources of S. pubescens in Baihua Mountain in Beijing, with altitudinal
distribution ranging from 1 200 to 1 800 m. Genetic diversity and genetic structure of six different altitude
gradient S. pubescens populations (1 200—1 300,1 301—1 400,1 401—1 500,1 501—1 600,1 601—1 700,
1 701—1 800 m) in Baihua Mountain were studied by ISSR technology. The results showed that the genetic
diversity of S. pubescens was higher (75.43 %) in 1 501 —1 600 m altitudinal population,while lower ge-
netic diversity was observed in populations of higher and lower altitude (62. 82% and 73. 08 % respective-
ly). The UPGMA cluster analysis indicated that the genetic distances among populations were certainly
correlated with their altitudinal distribution. The genetic distance was relative lower between the adjacent
altitude of population, however, the genetic distance was relative farther between the alpine meadow and
other altitudinal populations. According to the group of the coefficient of genetic differentiation (G, ) anal-
ysis,the genetic variation existed in the populations (89. 06% ). Comprehensively, the genetic diversity of
the S. pubescens was affected by the change of the habitat conditions caused by the altitudinal difference,and the
distribution of genetic diversity level was low-high-low with the rising of altitude in Baihua Mountain.
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Table 1 Sample collection and habitat description

ERE WER/m o HRENC BEE/CO) e M K frA:
Pop 1 1 200~1 300 13 10~30 VLS BR B HERS AL R E R RR S ISR IR T A E

Pop 2 1301~1 400 33 10~30 U1 /NN NS e Y R e R TN PISTEAR CRAEH 5 BN E
Pop 3 1401~1 500 27 0~30 DL F B AR AR TR A O A A TR 5 A IR 7 BAR HE T

Pop4 1501~1 600 12 10~40
Pop5 1601~1 700 20 10~40
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Table 2 ISSR primer and annealing temperature used in this study

ElLY] FH) (5 t03") B KR S/ C

;-3
ISSR-02 GTGCGTGCGTGCGTGC 52.2
UBC-811 GAGAGAGAGAGAGAGAC 48.2
UBC-823 TCTCTCTCTCTCTCTCC 49.0
UBC-825 ACACACACACACACACT 46. 8
UBC-827 ACACACACACACACACG 48.2
UBC-829 TGTGTGTGTGTGTGTGC 51.2
UBC-835 AGAGAGAGAGAGAGAGYC 51.7
UBC-842 GAGAGAGAGAGAGAGAYG 52.0
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Table 3 The amplification results of different primers

aly ‘ i&kﬂ f{flﬂ& Ex e E2 Y

g/ C WL % /% 3R/ %
ISSR-02 52. 2 10 9 90.0
UBC-811 48. 2 7 6 85.7
UBC-823 49 8 6 75.0
UBC-825 46. 8 12 11 83.3
UBC-827 48. 2 7 6 85.7
UBC-829 51.2 11 10 90. 9
UBC-835 51.7 11 9 81.8
UBC-842 52 12 10 83.3
Hil 78 67 85.9

5] 41829 5147825
M 1 2 3 4 5 M 1 2 3 4 5

5141827 5] 41102
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Fig. 1 Amplification profiles of partial S. pubescens samples based on eight ISSR primers
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Table 4 Genetic diversity of S. pubescens in Baihuashan Mountain based on ISSR analysis
ik Prr % LA - . Nei's i Shannon's
(A H %/ % LR ZREPETR E
Pop 1 57 73.08 1.730 8 1.397 7 0.238 3 0.3611
Pop 2 57 73.08 1.730 8 1. 396 2 0.2311 0.348 8
Pop 3 62 79.49 1.794 9 1.409 5 0.241 3 0. 366 5
Pop 4 67 85.90 1.859 0 1.412 4 0.252 4 0.390 0
Pop 5 61 78.21 1.782 1 1.463 8 0.271 0 0.405 7
Pop 6 49 62.82 1.628 2 1.362 3 0.216 2 0.326 5
-3 58.8 75.43 1.754 3 1.406 9 0.2417 0.366 4
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Table 5 Genetic differentiation coefficient and gene flow of

S. pubescens in Baihuashan Mountain natural

FEA KN H, H, Gy Nm*

132 0.271 4 0.2417 0.109 4 4.070 7

T H, G BT o AR LA ZFEEE G B G A LR
B Nm* BRI .

K6 HHREHEE Nei's BEEFZMBE—BE
Table 6 Genetic distance (below diagonal) and genetic identity (above diagonal) among different populations of
S. pubescens calculated by Nei's index
Pop ID 1 2 3 4 5 6
1 * X X * 0.956 1 0.960 9 0.961 7 0.954 3 0.902 4
2 0.044 9 * % % % 0.975 9 0. 966 6 0.969 2 0.927 2
3 0.039 9 0.024 4 * % % % 0.978 1 0.971 9 0.942 3
4 0.039 0 0.033 9 0.022 2 L 0.975 1 0.921 3
5 0.046 7 0.031 3 0.028 5 0.025 2 ® % % % 0.937 6
6 0.102 7 0.075 6 0.059 4 0.082 0 0.064 4 * % % %

FETEJT ] Nei's 3% B s GO 28 F 7)) Rl (% — BUE Oib f 2k 7).

Popl
Pop2
Pop3
Pop4

_+::i Pop5

Pop6

0.93 0.94 0.95 0.97 0.98

B2 ARSGELBEMEE Nei's BEES
UPGMA BXE (HERSRAX1)

UPGMA dendrogram of S. pubescens on Nei's genetic

Fig. 2
distance at different latitudes. Population codes

are the same as in Table 1.
i 5 i i
19 1% 22 FE PR I A2 W) T #5735t 1% 45 0 I R L R

3

WERAEAE R R AR A 9 LA, 30 3 A AL 2R
(10 i A0 B e T 4 b ke A0 A A 85 38 o BB T R s
AT oA AR L G ¥ AR AR 1) ISSR FR i 43 #r 45 )
FHHHZ BN AR TEN 75,43 (R DA
[V 4k 45 BEAR N 8t 1% ZRE MR — R 22 5% R TR
PRI B AEHE AR 19 388 4% A8 S oK - Bl 2 16 B 0 T e S
-mE-M oA, e —45 R EE il T
IV B b DX A2 N SRy DR 2852 ) G g R L P R T
1A SO A BT A% R B IR L 5w I 3 46 1 1E F
Az R BT T BRI RE AZ /N DT e 38t A5 22 AR PR A
PP AR I ¥ AR R A BT AL ) A 55 22 S BR B 3 XUE O
AR IS G T H A KA H L H 3k 0 B %
SR ZRE R R AR R AR SR A T IS B AR
AR TR M ¢ o T 38 A% 78 S KO- s B 3 T R Y T e T



5 430

W S AURTE AR L AR R R T B AR 8L Z AR BT

117

FoAERY B T W s A L R TR S B R 2R 4 i E T
B HABIA AL 8 R T 1Y kR A2 B BRI 7R AR
BE 5T JE DR 3 PRI & e 2 30005 15 2 R AR

R E 1 ZREPERR T B e R B s 15 78 5 09
A ) Bsf 3 A0 45 1 388 % A S5 4 A1 A JRy o BIVR A 1 st A%
g5t Wright '™ 45 W 35t 15 0 b R (G >
0. 25R By BE AR 1 Ak e K. AKX /Y Go
0. 109 4, J5& K UH 45 A 8L A= 52 b 3B 25 A -+ 43 B
8, TG F AR T AE I 9T AR BT . A8 K W] LUIBUAR) 1 1% 4
FEAAR PN 5 DR A AL BT o AT A0 A A 11 35 4% 235 4 S A
e T A Bt A Al BT R g SRR
M7 HL i 52 3] [ 98 1 5 | 358 1 I A2 G D 45 TH R /Y
S A & BT AR 1L X 26 R R ] A Ik i
9 4.070 7, PR, BRI AN R A A8 LA (6] T k0
AR ]38 A% A i 2R N . 30E 18 LA [R] T
PRI ¥y AERE AR ] 352 4% 3 A 04 Tt DR AT R 2 - B T 9K
AN BT T e B 9 R A — AR A D Rt 2 B R
ELAYAEAL B A [ SRR AR B A 58 7 A — E 22 5%
2 KA AL R 2 S BT FORE E] Y 38 AL 4

381 RH B 1 AR st % B s e A e A [ st
o AR BE B T E AR bR . A 1 AE LR 4K 2 op
o VR A DX BB Ak L 51 B2 AT 1) 9 A 2 R AR s
A SRR 5 AT I e T AR AR 0 6 AR R T G A R A
25 R 50K 5 AL T o ) ) b T i L ) B 5 A
XS R T O R AR A W e 1 SR
PRI 18] 8 5 PRS2 0 » DT 7 A 1 50028 Y 35 AR HE S
AR5 235 R — 25 2 W RO BE N S8 WA A — 2 Y
FELAS- 15 ]

AL Z R R T ST AT DL 7 ) R EORE R Y 11
S [ B ET A — 2B b Gy BT R AT
BE A NS X R 0 TR AR 11 358 4 25 4 LA RS2 e A= W) 22
PE B PR B 58 T R AL T 38t A% 22 A PR AUF 5 1Y 4
SR AT AR B I A U DR A PE A AR T — R
e F A TSR I IJF BB AN 2 . Al
50308 3k X AE LI AS [) 9 £ 5 ¥ A6 35t 4% Z2 AR 1 0 B
VEA o S g LB 2 o S5 % 9O A R R 4 ik o
FRIRR A R

Bt AR I P TR a9 23 A A A ) b B R Ak
AP TR T & P 4 S B
S 23k
(1] FWeds A fd . v V£, 55, 2 5 T F ISSR-PCR &I i & 1L

R Wik ], 4> F AP & Rl .2014(5) :1018-1026.

YANG X X.ZHENG J,LENG P S, et al. Optimization of 1S-

SR-PCR system and selection of primers for Syringa reticulate

var. amurensis[ ] ]. Molecular Plant Breeding, 2014 (5): 1018~

1026. (in Chinese)

(2] /NS AKE. ST B UM S B A S BT S R AT

(3]

(4]

(5]

(6]

(7]

(8]

9]

(10]

[11]

[12]

[13]

[14]

[16]

(171

(18]

FELT] F il REE M BB, 2015,33(1) - 21-26.
R LR T B sy R S M DR (D], K&
MR K2, 2014,
W, B HEME  E R VL. BT TR R AR A 3R BB SRR IERF T LT .
AN WA AR 2 4. 2011, 19(4) £ 291-302.
R T AR EAEY A0 R R TS LD KA
RO R, 2011
SefEF L ET R ARG WG Y B S AL R BE 2R
ISSR 23 #r[J]. PadbA 424z . 2014, 34(1) : 93-98.
CHAI S F,ZHUANG X Y.ZHOU R.et al. Genetic diversity
analysis of endangered plant Camellia pubipetala Detected by
ISSR [J]. Acta Botanica Boreali-Occidentalia Sinica, 2014, 34
(1):93-98. (in Chinese)
QIAN W,GE S, HONG D Y. Genetic variation within and a-
mong populations of a wild rice Oryza granulata from China de-
tected by RAPD and ISSR markers[J]. Theor Appl Genet,
2001,1(2) :440-449.
E P ISSR 43 Fhsic AR Y et = b iy B A LT . 33t 4%
2002,24(5):613- 616.
WANG ] B. ISSR markers and their applications in plant ge-
netics [ J]. Hereditas,2002,24(5) :613- 616. (in Chinese)
BB HE , U 22 TSSR 43 F A i 78 WL B A A F 5 b i LT .
WAL A B2, 2009,48(7) :1760-1768.
TAKESHI I, TAKAYUKI K, HIDEKI T. Genetic diversity
of an endangered plant, Cypripedium macranthos var. re-
bunense (Orchidaceae) : background genetic research for fu-
ture conservation[ ] ]. Conserv Genet,2007,8:1369-1376.
o i . iU T T E R A T Pa bR B A iR . 1989,
4(1) . 72-79.
CHEN X L,QU S Z. Genus Syringa of China[J]. Journal of
Northwest Forestry University, 1989,4 (1):72-79. (in Chi-
nese)
MRk A AR B 5K A RR L 48 4 RN TR 22 2RI 41 DNA 2 5
J5 12 0 LEBELT . rhpg bl Bl K 544, 2008, 28(3) 1 45-48.
CHEN Y H,XIANG Y,ZHANG D L,et al. Comparison of 4
different extraction methods for Magnolia grandiflora DNA
[J]. Journal of Central South University of Forestry and
Technology ,2008,28(3) :45-48. (in Chinese)
TRAREE MR L R E L L PR LT A RUAS [ T Ak R g AT
ZREPERESEL) ] AR 2A IR0, 2014, 31(5) : 66-70.
HEEG N 5k S0 A AR AU AR SR b DX R] Vi A S8 5 B 1Y
WAL ZRETELT ). A8 % BT IR 4k . 2008, 9(4) : 453-457.
HAMRICK J L,BLANTON H M, HAMRICK K J. The genetic
structure of geographically marginal populations of ponderosa pine
[J]. American Journal of Botany,1989,76:1559-1568.
B PETT Y S A K R RD B R AE Y E TS R
T T SR PEL) ] A 50 262441, 1994, 32(6) 1 489-503.
GE S,HONG D Y. Biosystematic Studies on Adenophora potani-
nii complex (Campanulaceae) phenotypic plasticity. [ J]. Acta
Phytotaxonomica Sinica,1994,32(6) :489-503. (in Chinese)
WRIGHT S. Evolution and the genetics of populations. vo.1 4,
Variabilitywithin and among naturalpopulations| M ], Chicago: U-
niversity of Chicago Press,1978.
SRAFSE A, AR 9558 A5 AN R 3R AR AL S b i 5t 15 24
P RAPD 23 M [T, S8 i R 2R 2244, 2012, 34 (1)  46-50.



