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Abstract: The object of this work was to explore the intrinsic factors of phenotypic differentiation among
natural populations of Styrax dasyanthus Perkins. The genetic diversity of 6 natural populations of S.
dasyanthus was analyzed by 14 phenotypic traits and microsatellite markers. The results showed that: (1)
there was significant differentiation in 14 phenotypic traits among populations and within population. The
mean phenotypic differentiation coefficient (V) was 22. 64% , and the phenotypic variation of populations
of S. dasyanthus within population was higher than that among populations, which indicated that the phe-
notypic variation mainly from variance within population. (2) a total of 43 alleles were identified in 87 indi-
viduals by 4 microsatellite primers, with a mean value of 10. 63 alleles per primer and the average percent-
age of polymorphic loci (P) was 100%. The mean observed heterozygosity ( H,) and expected heterozy-
gosity (H.), Shannon’s information index (I) were 0. 659, 0. 811, 1. 894, respectively. The genetic diver-
sity within population (H,) was up to 0. 811, and the genetic diversity among populations (D) was only
0.110. The genetic differentiation coefficient (F,,) among populations was 0. 118, indicating that the per-

centage variation among populations was 11. 8%, and the percentage variation within population was
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88. 2%, which was consistent with the conclusion of phenotypic variation research roughly. The test re-

sults of phenotypic traits and microsatellite markers showed that there was abundant genetic variation in

the natural population of S. dasyanthus, and the higher genetic flow (N, =2. 050) allowed the genetic

variation among populations to be less than that within population.
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Table 1 Sampling number and locations of 6 natural populations of S. dasyanthus

J& Bt Population 1D 5 Locality

FEA %L Sample size

24 [ Longitude and latitude

AH 2 #% 11l Huangshan, Anhui
IX YLVE 411 Yanshan, Jiangxi
INS YLF54: 41l Jinniushan, Jiangsu
LS V.75 %1l Laoshan,Jiangsu
QXS VL7 EF 10 Qixiashan, Jiangsu

YZS VLI T 10 Youzishan, Jiangsu

12 118°144'E,30°145'N
10 117°800'E,27°944'N
12 118°994'E,32°473'N
24 118°597"E,32°097'N
7 118°961'E,32°155'N
22 119°014'E,31°347'N




8 ] v

e B+ 45 TR BRAE AR R R RO B3 % 2 R A 1519

JE R SR R B R SR L R SR KRR
FE RGN BE P R R B R R L R
JELRE o TR SR AR R OR S0y 22 03 #r

LMY o =p S+ T, Fean

Hrp Y 28 ¢ DRSS 7 A FRRRES & A UL
B pe R IMA S, R BEARRON, (R ED - T, R BEAR
K RN BV ey HIRIRIR2Z

TR R BV, () = [(020) /(62 T 00 ]
X 100%

Horr oo N JEBET] 7 2253 8 500 N TR BE N J7 22
o3 a V R A AL FR B R JE e R) S S o st AR

BARNE D, 60 = (MS, —MS,)/jk; 00, =

(MSS—MSQ)//\’;EEEP’MS‘ g JE R E] 2475 . MS,
JEREN I . MS. IHLRB T, BRI REAR S &
SRR =R g
1.2.3 DNAREE#®M R CTABSDS %M
IRE BRI ALK 4 DNA, /| Mini Beadbeater-16 2
SR 28 6 14 B 20 A7 00 5, 9 R 126 3 i 4 05t e
R K RN B Bt 55 40 43 0606 BE 31 (Tanon) K il 46 B 7
FEPRAEAE S DNA Jt i S B, 6 Auso / Aso I L
76 1. 75~1. 85 Z Ay REAS DNA,
1.2.4 WIESIWFE HTMIED FIRICH
g1y iy a8 P R s, AR SE 8 BT H B W F A O
Wang" "' Fl Yao % 5| 9 b i 1 38 FI 7 Bk 48 19 %
BEGIY .t rE a4 0 s A Y R A R F A R
V4 BT A 2R AR FEAS 1 JE 240 DNA 4351 i 47 PCR
ooy g A 8 0o AR M IR TN U T Mg B i L ik ke
R, FLAA B AR 25 B 2 AR 2 00 0 i O ok 4
13 X Z PET 1 AR 4 4 51 1 1 il R IR B i 1
PCR 2 i B8 7 9 43 50l % 45 J B 0 T A A AR 647 9

G E S A E 2 I L 1 NI E Y R (S P e
AT DR SHT B (E 2,
1.2.5 PCR¥# L6 NEBEd REM 87 MHE
A SRR 437 55 A O Ak 3K 5 0 A i A5 51 4 HE AT
PCR 4", PCR WK R W F CRARFR 25 pl) .
Template (DNA) 2 uL,2X Tag master mix 12. 5
pL. B RS 4 0.5 pmol/L, ddH,O 9.5 pl,
PCR §" $ 2 F 4 F .94 C WiZE ¥ 30 min; 94 CAS P
30 5,42 C~57 C(HL51H T, fEME) B K 30 5,72
CHME 30 8,32 NMEH ;72 CHEAH 7 min, B )5 4 C
A7, P88 LA 50 bp DNA ladder fEH 4 F it
Fric . F 1 %0 B i B BE S AE 120 V fE K 100 mA HL R
THLYK 30 min, AR Y A, FEXT AR LA IR
1.3 HEEBESHHN
T bR kS R 1 4 F bR g s 9T DA TR — X

GIE7/E R N B R Ave = i R S vl = 7 N [ ]
Q7 . N T HEAT PR H K Y 25 Y B R 52
T, 7E Excel A% rric 5t I A X B 19 4 8L, K
b ABLC.D S 554 R B /N 1 5 24T
5 B B 10 T8 BRAE B AN [ 1 2 P AR
ol 56 R R AR ) 2 8 (i AA BB 28 BRic, i 44
A DR RS U] AR 2R R 0% 45 6 B R 7 B (U AB,
BC.CD 48)dric™ . At 3 P A A 25 1 7 54
S 3 B GenALEx 6. 5 %45 1 POPGENE 1.
BRGNS /B R VA S
(N AR RN B (N W A B (H,)

WAL (H) 25005 H 3% (P) , Shannon {5 B
FRECCD F Nei's Z #4850 (HD 55 45 T it (£ A8 5
SR M s AL Z R R AL A IR TR .

K2 EXRLIWNHMIES Y

Table 2 Four pairs of microsatellite primers of S. dasyanthus

(A= 5191 5 51 ( R BRI S AL B KR

Locus Primer sequence(5'—3") Size/bp Number of alleles(N,) Annealing temperature/ C
ACACGCAACCCCATCTT e

Styr 5 GGTCTTCGGTTCAAGTATCT 356~392 10 o7

. AATAAAATGGCTGTCCCCTT

Styr 21 ATGGTTAGCACTGAGATGAT 183~201 13 12
TTGACACACAACAACGCTAC .

Styr 22 GACAACTATGGACGAAAACT 215~229 10 o7

. GAAGCGCATAAAATCACACG

Styr 42 CCAAACAGGGACAGGAAACC 222~248 10 o7

BB Total 43

H{H Mean

10. 63
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Test results of partial genomic DNA samples of S. dasyanthus
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Table 3 The variation analysis based on phenotypic traits in natural populations of S. dasyanthus

J5 244y Variance component FA{H F value ﬂéiﬂﬁﬂi%ﬁ
o i 2 ) B4 - 2 ) BEG difesentason
Amor}g Wlthlp Error Amoqg Wlthlp coefficient
populations population populations population V%
NN Bﬁ;i?}%mmf&reme/cm 0. 0204 0.157 0. 0044 4,62 % 5. 80 x 15. 36
K Leaf length/cm 22. 447 87.0465 0.4214 10. 10 % = 18.40 % % 33.24
ufe):';. - 5& Leaf width/cm 32.6253 94. 2276 0.3133 9.68 %% 15,71 % % 34. 22
K 5E Hb Aspect ratio 84.0324 117.354 0.7223 54,59 % % 58. 27 % % 8.73
4% Length/cm 52.1743 92.1284 0. 2879 17.82 % = 32,15 %% 25.69
4% Broad width/cm 30. 2873 19. 3789 0.6362 26,77 %% 18.72 %% 34.13
I‘%Eﬁ YL Aspect ratio 0.6738 0.7269 0.1093 8. 16 % * 14,71 % % 19. 76
H5EE N Shell thickness/cm 15.3792 15. 6470 0. 2826 20. 73 % 20. 96  x 13.77
%K Beak length/cm 23.3734 60.2763 0. 3517 29,28 %% 45,47 % = 6.48
% Length/cm 16.4716 22.5791 0.2762 12,74 % % 27.33 %% 30. 17
B4 Width/cm 15.6173 7.3102 0.3985 21,24 % % 13.47 %% 36.55
@;3 YA Aspect ratio 0.5355 0. 8643 0. 0329 12.35 %% 15.22 %% 23. 84
F Jz JEE B Pericarp thickness/cm 11. 3792 16. 6470 0.2521 19. 39 % % 23.76 %% 14. 66
T # Thousand seed weight/g 159. 6237 170. 6236 3.7349 38. 66 % % 43.76 % * 20. 30
YJ{ Mean 22.64

ok FTIRTE 0. 01 K 125 53k B (9 8 35 1%

7 ¢ * % means significant difference at 0. 01 level
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Table 4 Genetic diversity of four microsatellite

T W5 45k TR A RAE AL HE R AL Shannon {5 B 5§ £ WML A WA AR
Locus Observed number Effective number Shannon information Observed Expected
~ocus of alleles(N,) of alleles(N,) index(I) heterozygosity( H,) heterozygosity(H.)
Styr 5 8. 833 5.877 1. 882 0. 660 0. 807
Styr 21 9.333 6. 825 1. 990 0. 769 0. 833
Styr 22 7.833 5.335 1. 746 0.421 0.775
Styr 42 9.167 6. 364 1. 959 0.785 0. 830
#11§ Mean 8.792 6.100 1. 894 0. 659 0.811
RS CNERTEAEHNEESHENY
Table 5 Genetic diversity of 6 natural populations of S. dasyanthus
ZENLE A I L5 A543 5 N A 5 i 3R A Shannon {5 & 4§ % WL 5 W s E A A A A DY B
J S Percentage of Observed - )( A Shannon Observed Expected Numbers of
. . Effective Number . . . . X
Population 1D polymorphic number of of alleles (N ) information heterozygosity heterozygosity private alleles
loci (P)/% alleles (N,) Of atieles LA index (I (H,) (H,) (A
LS 100 6.500 9.164 2.341 0.707 0. 884 3
QXS 100 2.375 3.428 1. 350 0.507 0.690 0
YZS 100 6.125 8.019 2.245 0.774 0.872 2
JNS 100 4,375 5.881 1.951 0.647 0.829 0
AH 100 3.500 5.368 1.764 0.646 0. 806 1
JIX 100 3.500 4,742 1.714 0.672 0.786 1
{4 Mean 100 4.396 6.100 1.894 0.659 0.811 -
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Table 6 Nei’s analysis of genetic differentiation and gene flow in 4 microsatellite loci
R 4L JE A ] J& ] % F-%iit4 F-statistic
N WIS B RERE B LARR o rem L
{7 15 . 2 Genetic Coefficient WEEZRE ERXRE B RE .
Total gene Genetic diversity . . ; o~ . ; Gene flow
Locus diversity (H.) within lation diversity among of gene Inbreeding  Fixation Genetic (N.)
cersity ! (p}({)p)u atio populations differentiation  coefficient index differentiation m
* (Dg) (Gy) (Fis) (Fi) coefficient (F)
Styr 5 0.922 0. 807 0.116 0.186 0.181 0.284 0.126 1.741
Styr 21 0.942 0. 833 0.108 0.159 0.076 0.183 0.116 1.903
Styr 22 0.924 0.775 0. 150 0. 206 0.457 0. 544 0.161 1. 305
Styr 42 0. 894 0. 830 0.065 0.134 0. 055 0.122 0.071 3.252
YI{H Mean 0.920 0.811 0.110 0.171 0.192 0.283 0.118 2.050

H:Nm=0.25(1—F,)/ Fy
Note: N, =0.25(1—Fy)/ Fy
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