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Syringa oblata is an important ornamental shrub species native to China- Understanding the genetic
diversity of the natural populations could help to develop strategies to conserve their genetic resources- Four
natural populations of S- oblaia were assayed using allozyme markers- Eight polymorphic loci and 22 alleles of
6 emnzyme systems were assayed by polyacrylamide gelelectrophoresis- The average number of alleles was
2.781 3, the effective number of alleles was 2. 243 8, Shannon 's information index (I) was 0.861 9, the
average expected heterozygosity ( He) was 0.544 3, and average observed heterozygosity ( Ho) was 0.571 6.
The fixation index F was —0.047 1 deviated from zero- The average population differentiation Gsr was
0.084 5, the average gene flow was estimated at O- 776 3, indicating that genetic drift was not main factor
affecting the genetic structure of populations- The average genetic identity was 0. 872 0, and the average
genetic distance was 0. 139 2. The UPGMA cluster analysis based on Nei s genetic distance divided the four
populations into two major groups: northern 3 populations and Wulaofeng population: generally in consistence
with geographic distribution of S oblata- Close correlation was found between some loci and geographic
locations » suggesting a possible ecological adaptation based on the detected allozyme variation -
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TABLE 1 Ceographic locations and information of

populations sampled in the present study

LS
SRE|

KELWL b3 W% 72 FE

Z 1) 118.97E 120.40R, 120.00E 110. 30K
/(%) 42.27N 41.55N 41.35N 34. 80N
W4 /m 571 171~700  171~700  100~1 900
SEHR [T 6.8 8.3 8.3 10.7
MK R mm 358,11 507.1 507. 1 453.5
WeREl() 30~45 30~45 30~40 45~65

9] N S.EN SW N
Hh R A WX iR X RLX  HElX
-3 B fem 5~20 5~50 5~50 5~20

STARERERL 34 36 34 38
Witk 1.3040.41 1.5440.17 1.04+0.24 4.08-+0.79
MR em  1.3450.41 1.554-0.37 0.87--0.33 14.904-1.94
i EW  1-9190.37 3.3840.78 1.300.31 4.2550.85

SN 1.8040.53 3.30=£0.52 1.404-0.24 4.254-0.85

1.2 [FIEgH . REMEERSATHE

ARG R A E SR NI RER R R, &
JBEH Ny 7-520 (pH 8.9) . I IKEHR Ny 3. 7576 (pH
6.7). dMRZEsh WA TrisGly Pl (pH 8.3), [
il K TR A5 A2 - (Yuamato Neocool Dip BE200)
e s 2.0C, EReRt k& 10 1. RELB-P-B
PRICAAETR 103 mA fajk, 3TCIEREDEIRE . KR
RFEEE G, SO (2K 8 h) e fEH .

M 28 ANl R S8 P GG H 6 S 3 T BT 04 T R
G 2) TS

R BRERBIMBRENNICAK

TABLE 2 Emzyme systems assayed and

loci detected in S- oblata

Fe R EHE] EC A% {7 8
1 R TR L ok ifg AAP  E.C.3.4.11.1 2
2 ALK LAP (AMP) E.C.3.4.11.1 1~3
3 EAHES T DILEEE  DIA E.C.1.6.2.2 2
4 Pk iy EST  E.C.3.1.1.— 2~10
5 BRI i GDH E.C.1.4.1.2 1
6 ek K3 S MNR  E.C.1.6.99.2 2

1.3 KRG IRFE LT

D, 455 R 7 2 1 5 e P 412 g R A B 5
(B RN Gt B AR R R 3 R
F Neil!? B9 5 o 485 FH] Popaen32 1101 4% T % & B
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ZAN. Fe=1/(1T4Nn), Nm= (1— Fst)/ (4Fst)
TEM Fst (HZERTF G "+ @ Shannon s 1815 R
REL I,

RS ANBEA SN FAERCSNEEER

2 HERE5AM

2.1 BAEESHENE BEEEEZSCSERR

XF A ABEAR Y 8 ANSEA B AL i R 25 SR 3R
B BB IKF B AL s B P B SE A B R A A R
2.781 3, AL AL FE N EL Ae 2.243 8, Shannon s
FRAEE(D BRI 0.861 9, 280 E 7
P Jy 10020 % F % T % AFLPDNA FRichy I 4
(0-35) ™) FE [ TR BRI A BE VR 1 2 RE A R B
B SRR R LA R LR 3. B AR
P b B J5 [ 22 45 04 Al ol A st 4% 20 40 25 2R
x4,

KSR M BN : aop™ 2. dia~ L, gdh, mnr F est™
2,5 A Z 3L B & BE Chi~square 45 3 F1AH
A 35 7F & Hardy ™ Weinberg V. agp~1. dia =2,
lap RFF4 Hardy Weinberg V-, 5T & 4 M EEA
() BT G 2R T R A P9 e B T S4B 43 00 R
0.504 2F10.533 0, B & 1 A fp iy P m#E K
- P (0- 202 F0 0. 159) , J@ fer ACr
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TABLE 3 Genetic variation and heterozygosity statistics for all loci of 4 populations

53 B
g7 KEI b= B
sf H R A 2.6250+0.517 5 3.000 0£0.000 0 2.8750+0.353 6 2.62504+0.517 5
1R FE R Ae 2.183 940.369 6 2.431140.313 8 2.493 4£0.394 0 1.866 84-0.481 1
Shannon 's {5 B8 %k 1 0.824 140.169 7 0.959 34-0.121 2 0.953 34-0.142 9 0.710 74-0.269 0

WA Ho 0.515 60.299 6 0.734 440.240 8 0.583 340.195 4 0.453 1-£0. 268 6
WIS He 0.542 2+0.077 8 0.593 5+0.068 4 0.602 4+0.067 5 0.439 240.166 1
Nei 224 % 0.530 97£0.076 2 0.581 20.067 0 0.589 840.066 1 0.430 040.162 7

[ e 54 F 0.049 0 —0.237 4 0.031 7 —0.031 6

T4 ANBEEREMNR ENERE S HEMMRFIEES €
TABLE 4 Composing of heterozygosity and gene flow of 4 populations for all loci

(A MMAA R WEREE Ne HEE FHE I 5 46 4L BCFDTRE BRI FE
aagp~1 0.6250 0.595 4 0.591 6 0.541 6 —0.154 1 —0.056 4 0.084 6 2.703 6
aap™2 0.5250 0.483 0 0.480 0 0.470 6 —0.115 5 —0.093 8 0.019 5 12.550 0
dia— 1 0.550 0 0.634 4 0.630 4 0.508 1 —0.082 4 0.127 5 0.194 0 1.039 0
dia 2 0.575 0 0.627 4 0.623 5 0.526 6 —0.092 0 0.077 8 0.1555 1.357 8
gdh 0.400 0 0.457 9 0.455 0 0.444 4 0.099 9 0.120 9 0.023 4 10.455 9
mnr 0.6750 0.536 1 0.5327 0.506 2 —0.333 3 —0.267 0 0.049 7 4.778 8
est™2 0.587 5 0.612 3 0.608 4 0.595 6 0.013 6 0.034 4 0.021 1 11.622 0
lap 0.7250 0.508 5 0.505 3 0.440 6 —0.645 4 —0.434 8 0.128 0 1.702 9
RS o] 0.582 8 0.556 9 0.553 4 0.504 2 —0.163 1 —0.061 4 0.084 5 5.776 3

ST EBREERIE ML Ge —0.08L 5T BEBS (% 0. 139 2(Z5igH 0.057 7~0.216 6),

Hernrick 450 2 AAHPIN TAIME Gy =0. U1+
0. 049, Ej4i 35 2 4F A= ARAS KA AH 24 (0. 088)
2.2 BMKERIRIEIES

%EHZM’J Nei's (72) i 1% — BBV 4 {H Wy
0.872 O(Z51E A 0,781 5~0. 944 0Y, Nei, s (72) 145

Hrb R s i KR LB I 5 R MR 1110.216 6, 5
INERFE 2L 0. 057 7, FEAS 7 A () S R A37
BA TGS AR R L B4 PR B et iR
FE BT E5 5 KR LRI /0 ) 1t PR 5 /)N » 8% B
Bt i/, MR PR A REIR (8] 7). Nei 3542 BE 85, R TR
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JIAEA -5 257775 (UPGMA ) X 58 T & 4 MR
PRHATIRIED AT (B 1), B sht 5 H I
WRREWIE .
2.3 HAERSBEINREFREXY

2 5 ] Al lp—c M1 lop™b . mmr—c.est ™27 5
ZJE, lap~a.est 27c M lap™b . lap~c.mnr—c 5L,
gdh™b . mnr~a, est—27b ANl gdh™a, lap~a SR 5ER
IR 25 M2 IE (50) MG et 27D mrma 5
EREKEREIE ()X dia 2 Stk iz 2
BFEIE(T)MR.

0.66 0.10 O.Il4 0.;8 0.22
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B LT Nei s(72) RSB H0 S T 4 A BEUREOKI
FIGURE 1 UPGMA cluster based on Nei ,5(72)0riginal

measures of genetic distance of 4 populations
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TABLE 5 Relationship between locus and ecological factors in spatial distribution

A 2 i R HEREK Mtk = P AR
aagp~l1 a 0.858 9 —0.783 4 0.921 3 —0.348 9 0.8719 —0.816 7
b —0.722 3 0.433 8 —0.921 3 0.642 8 —0.8719 0.798 1
c 0.391 4 —0.870 1 0.9310 0.447 9 0.736 4 —0.919 4
aap™2 a —0.778 2 0.870 1 0.174 2 —0.756 0 —0.897 0 0.893 6
b 0.778 2 —0.786 9 —0.815 2 0.397 1 0.878 7 —0.710 3
dia~1 a —0.634 4 —0.004 5 —0.550 6 —0.067 6 —0.718 7 0.204 2
b 0.108 9 0.604 8 0.669 3 —0.826 0 0.294 2 0.729 1
c 0.3914 —0.870 1 0.9310 0.447 9 0.736 4 —0.919 4
dia2 a 0.850 7 —0.772 1 0.681 3 0.092 2 —0.989 47 0.980 9"
b —0.788 5 0.194 5 —0.681 3 —0.3114 0.957 7" —0.9715"
c —0.778 4 —0.302 6 —0.785 7 —0.866 0 0.954 97 —0.973 0"
gdh a —0.773 6 0.765 0 —0.983 8" 0.399 6
b 0.773 6 —0.790 9 0.996 6 —0.672 7
mnr a 0.763 6 —0.878 8 0.993 4 0.9707"
b 0.8857 —0.944 8 0.372 3 0.509 5
c 0.9880" —0.996 1 0.000 0 —0.803 0
est™2 a 0.619 3 —0.207 6 —0.898 8 0.049 9
b 0.9617" 0.026 0 —1.000 0™ —0.989 27
c —0.693 6 0.993 6 —0.924 4
lap a —0.823 3 0.999 7 —0.982 07
b —0.975 2" 0.9889"
c —0.993 7" 0.986 6"

L BEAE «=0.01, " §2KF «=0.05,

3 Aw5itit
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A BRI, HLA R SRR B T, X AT
BRI Pt A% Z R R A S A
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dia=2(0-155 5)3 MLEH Gor—0- 1, HAR 5 MLy
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mongolica ) ( Gsx = 0.1073 )[22]‘ = & ( Brassica
campestris) 21 5 FIAEY) ( Gsy = 0.30~0.37) g 22 3¢
( Cymbidium goeringii ) ( Gsr = 0- 098)[2/1] s 55RO PR
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A 28 T BRI MU=

BB /N T Z R R B AT R R AL R B
Var (0439 3) Fil AFLP~DNA 2 H7H Ger (0-350 8)7°1
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FEH gD A AR B IR BRI N YERE DI BRI T
F1, T DNA 73 b ic B8 8 A I H 4t AL 0 3 2 i 22
5t BN EE BENLT 512828 ] REFE AR R Y
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PG CE K 2 7 A 22 57 BT 2L DNA FIR B AR id
FSH ) B A 8] 22 - 0T BB KT IR B bR 1 ) A2
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AN °
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FEUR 2 1) 5 (] P BEAR B ARIE R 40 ( Nim ) 2R
JE, BRI N =1, FE R 0k 2 DA FE il
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N1, T 25 3k B Ay Z0) Sl 1R 3ok A% 6 Al ) 32 5 N
U AR R BR8N E LR N T
PRS- 776 3, B Tt iR(2- 079 )™ itk
AR NN 2R BRI E R R —,

WS R 51T b AR Y 100 km, AU
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B ML LKA L L AKRERG . LA AFLP FR1CHY)
Neil ' EAEHE S 230 5T SHRICH Dist P14 2688
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K 515370, F2 B DNA 28 54046 2 HF Ik i
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Bt TTLATEREMR P I IE PO B, TR BRI N 15 4%
B LR b A [ B R L L
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VRS TH TAE, BOBFIG, IS B, Rk Ak
SR B SRR A2 S & B B AR

& £ ¥ @

L1 T AR SO EE AT [M] - b aT . B2 R, 1996.



555 BT BT H RN SO RERAE Z R T 89
[ 2 ] JERE R 5K, F AT SR i O H E Ji  K B R P i LA higher plants [J]- Amer Naturalist » 1957,91,337-354.

[3]

(1]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

R AT ]. R A 1998, 15(5),68-72.
HAMRICK J C; GODT M J W- Allozyme diversity in plant species
[M]// BROWN A HD. CLEGGMT. KAHLER AL. et al- Plant
population geneticss breeding > and genetic resources- Sunderland,
MA ; Sinauer Associates Inc, 1990,43-63.

MR XS, UL, & T &R T 2 Fhad S AL ) g 1) T g
SIBTLI]- TR AR B RO 2 1998, 8(3) 1619

AT, L. TR IM] il EWR#HOR B R A
2000.

W%, TR, NE 5. T E BRI IR AR5 (1]
RO AF 55, 2007, 20(3) ,20-26.

HE, IR BT HERMSHETR[T] WAL,
2006, 19(2) ,199-204.

W2, TR BT B RNEEOB AL Z R AFLP 24T [J]-
& 2; %4, 2006, 33(6) , 1 269—1 274.

NEI M- Estamation of averase heterozygosity and genetic distance from
a small number of individuals [J]- Genetics. 1978,89,583-590.
WRIGHT S- The interpretation of population structure by F-statistics
with special regard to systems of mating [J]- Fvolution, 1965,
19(3),395-420.

NEI M- Analysis of gene diversity in subdivided population [J]-
Proc Nal Acad Sci» 1973,70(12), 3 321-3 323.

et AR [M ] A5 BHE HAE 1981, 101-115.
WRIGHT S The genetical structure of population [J]- Ann Eugen:
1951, 15,323-354.

W R TR S S R R [C IR R G 4p k-
AL R B R . 1994153208
HAMRICK J L, GODT M J W, SHERMAN-BROYES 8 L. Factors
influencing levels diversity in woody plant species [J]- New Forest
1992(6) ,95-124.

LI ' J H, JOHN H A, DONHLIN Z. Paraphyletic Syringa
(Oleaceae ) ; Evidence from sequences of nuclear ribosomal DNA ITS
and ETS regions[J]- Systematic Botany. 2002,27(3), 5927597.
KIMK J, JANSEN R K- A chloroplast DNA phylogeny of lilacs
( Syringas Oleaceae ) : Plastome groups show a strong correlation
with crossing groups [J]- American Journal of Botany» 1998, 85,
1 338-1 351.

BAKER H. Reproductive methods as factors in speciation in
flowering plants [J]- Cold Spring Harbour Symposia on Quantitative
Biology, 1959,24,177-191.

STEBBINS G L- Self fertilization and population variation in the

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[a) R X B AL aE Ak @I—J@*ﬂﬁﬁ( Cephalotaxus mannii Hk -
£) SRR T ZHEE R IR R [T] ROV B
2001,19(3) ,220—224.

ELLSTRAND N C, ELAM D R- Population genetic consequences of
small population size: Implications for plant conservation [J]-
Annual Review of Ecology and Systematics, 1993,24,217-242.
ZESCIE, T 5 R R AR B R S (L B L 2 AR PR T
[J]- Aol RF#BF4E, 2003, 16(3) , 269-276.

GERACI A, CH VER A M.DIVARET I. et al- Isozyme analysis of
genetic diversity in wild Sicilian populations of Brassica sect-
Brassica in view of genetic resources management [J]. Genetic
Resources and Crop Fvolution, 2004, 51(2) ;137-146.

CHUNG M Y, CHUNG M G- Allozyme diversity and population
structure in  Korean populations of  Cymbidium  goeringii
(Orchidaceae) [J]- J Plant Res, 1999,112(2),139-144.
PERSSON H. WIDEN B, ANDERSSON S. e al- Allozyme
diversity and genetic structure of marginaland central populations of
Corylus avellana L.- (Betulaceae) in Europe [J]- Plant Syst Evol
2004, 244 ,157-179.

SUN G L. IYAZ O. SALOMON B, et al- Genetic diversity in
Elymus caninus as revealed by isozyme. RAPD., and microsatellite
markers [J]- Genome>1999,42(3),420—431.

SLATKIN M. Rare alleles as indicators of gene flow [J]-
Fvolution, 1985,39,52-65.

HAMRICK J L- Gene flow among plant population: Evidence from
genetic markers [M]//HOCH D C, STEPHONO A G- Experimental
and molecular approaches to plant biosystematics- St- Louis, USA .
Missouri Botanical Garden, 1995,215-232.

W2, BT AR BT A R MGE AL 2 R A SR IR 3L B
AFLP~DNA FRiC R & 47 [C /13K - I WL 3 Il 25 S it
J. Abn. s E bRl B 2005, 105-110.

R BB KB T LR A R (1]
dbstdfoll K4, 1998, 20(2) . 118-120.

NEVO E, APELBAUM-ELKAHER I, GARTY J. et al- Natural
selection causes microscale allozyme diversity in wild barley and a
lichen at *Evolution Canyon s Mt Carmel, Israel [J]. Heredity
1997, 78(4) ,373-382.

TE T - o A A P 45 R B K A AR
[J]- HEY 2R . 2001, 18(4) , 396-401.

(TS Foek



