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Abstract: Taking two homostyled populations [ including populations from Fenghuangshan in Yian
District of Tongling City (FHS) and Yinshan in Guichi District of Chizhou City (YS) ] and four distyled
populations [ including populations from Dawangdong in Shitai County of Chizhou City (DWD), Gucun
in Guichi District of Chizhou City ( GC), Lixincun in Shitai County of Chizhou City (LXC), and
Lianhuatian in Shitai County of Chizhou City (LHT) ] of Primula merrilliana Schltr. in Qiupu River basin
of Anhui Province as research objects, PCR amplifications of total DNA from tender leaves of above six
populations were conducted by using ten pairs of SSR primers. On the basis, genetic diversity and genetic
structure of each population were analyzed. The results show that averages of allele number, effective
allele number, rare allele number, observed heterozygosity, and expected heterozygosity of six
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populations are relatively low with values of 4.8, 2.8, 2.7, 0.29, and 0. 43, respectively, and above
indexes of LHT and LXC populations are relatively high, while those of FHS and YS populations are
relatively low; allele number, effective allele number, observed heterozygosity, and expected
heterozygosity of homostyled populations are all lower than those of distyled populations with averages of
3.0, 2.1, 0.12, and 0. 35, respectively, and without rare allele. Genetic differentiation coefficient and
genetic distance among populations are both relatively small with averages of 0.34 and 0. 56,
respectively, and these two indexes have no obvious correlation with geographic distance among
populations. Gene flows from LHT and LXC populations to other populations are relatively large (0. 057—
0.065) , while those from FHS and YS populations to other populations are relatively small (0. 044 -
0.046). Moreover, there are obvious gene flow barriers between homostyled and distyled populations.
The result of analysis of molecular variance ( AMOVA) shows that the genetic difference between
homostyled and distyled populations is not obvious, and 64. 76% of the genetic variation is existed within
population. The cluster analysis and principal coordinate analysis (PCoA) results both show that there is
no obvious group between homostyled and distyled populations. It is suggested that the genetic diversity of
P. merrilliana populations is relatively low; that of homostyled populations is lower than that of distyled
populations, but the genetic differentiation between them is not obvious. It is recommended to strengthen
the protection of P. merrilliana populations and their habitats in upper reaches of Qiupu River basin, and
homostyled populations should be considered as independent units differing from distyled populations for
genetic protection.

Key words: Primula merrilliana Schltr. ; homostyled population; distyled population; genetic diversity;
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Table 1 Basic status of populations of Primula merrilliana Schltr. tested

T U AR B e L D b N T A B BOR T
(DWD) JthMH T 533t XA FF (GC) T 5 B8
FLXC) Rt i 5 BB AE H (LHT) S — AL
JERE (AR AL B2y 1:1) , L, DWD AT GC
JEFREAL T BT Tl A b i A AP Ll B e g X, LXC AN
LHT JEFE TR sk el bz X, A4~
JEFFREHLIEHZ 20 BRABXT BRI , REiRR AR 2 B
3 MR FIAFLA B, i AGB S A, I RE IR 2
BTEE, TEIRS R AR,

JERED Lz 2 4K/ m i sl A AL
Populationl) Latitude Longitude Altitude Flower type Individual number?’ Sample number
FHS N30°5121" E118°01'28" 80-130 [R]#Y4E Homostyle 2j1 000 About 1 000 19

YS N30°26'31" E117°35'40" 100-150 [F] 4L Homostyle 2/ 800 About 800 19

DWD N30°21'07" E117°20'49" 100-350 T TFE Distyle #J1 000 About 1 000 20

GC N30°23'41" E117°30'15" 30-200 T HIFE Distyle 2§ 600 About 600 20

LXC N30°15"29" E117°34'05" 100-500 ZAUAE Distyle KT 3 000 More than 3 000 19

LHT N30°09'03" E117°35'04" 50-300 AL Distyle 21 000 About 1 000 20

DFHS: #BEH X2 X KA Fenghuangshan in Yian District of Tongling City; YS: i $%3t1 X BA 111 Yinshan in Guichi District of Chizhou City;
DWD. {hN i A & B K EJ Dawangdong in Shitai County of Chizhou City; GC: N i 53 X 44T Gueun in Guichi District of Chizhou City; LXC:
Wi T A B B2 Lixineun in Shitai County of Chizhou City; LHT. WM T4 A H 3 E H Lianhuatian in Shitai County of Chizhou City.

) JERE N ORI R AR EL Individual number of Primula merrilliana Schltr. in population.
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P RN AR 2R BARRUN 15. 0 wL, 145 DreamTaq

F2 BATZHIMERSE 6 MEEH PCR Y EHSIMFIIRBNERE

Green PCR Master Mix(2%)7.5 pL.100 ng - pL™' &L
DNA 0.4 pL.100 wmol - L™ iF[A 5] ¥ 1 R 7 51 91 &%
0.3 pL.ddH,0 6.5 pL, i Ji] Bio—Rad iCycler PCR
(3 E Bio—Rad A F]) #4741 ) N, 93 4 «
94 CHZENE 5 min; 94 C721E 30 s, 71 WA IR JCiR
JEIR K 60 5,72 °CHEfH 90 s,35 MEIF; 72 °C LE i
10 min,

PHE =R AR BN 2. 0% Bl tise e E it

Table 2 Sequences and annealing temperatures of primers used for PCR amplification of six populations of Primula merrilliana Schitr.

B Y 4ne 5YF5)(5'—3")  Primer sequence (5'—3") S KR/
No. of primer EM 5[4 Forward primer S5 Reverse primer Annealing temperature
Pm2 CGCCTACAGTGTTTGGGA CTATCTCACCTGCGTTCT 52
Pmé6 TACATCCCAATAAACTGA TGTGGTGGCCTTCTAACT 52

Pm7 TTGTTCACCGACGCATAC TTACACGCACCAAATCAT 48

Pm8 CATCACCCATTGTTCTTA CTACTACATTGTTATTTTAC 53

Pm9 AGACTCACGAGGAATACG AGAAAAGGAGGAGACAAA 52
Pm10 AACTCCACATAACATCTT AATTCTAAACTTAAGGGT 50
Pmi2 TAAAACTCCTGGAGGGGTAC ATCGCCCAATGGAGTGAA 56
Pm13 GAGGACAGGCACCACAGA TCCCCAACTTCATGCTCTT 55
Pml16 AACCACTCGTCGTCCTAA CGATAGATTGCCTTACCC 56
Pm17 TAAATCAAGGTAGCAACT TACCTACCATTACTCCC 49
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1-19: HFk% S No. of individual; M; DNA marker.

1 5% Pm10 HLZHPAMBERAET N LZEXRELFE 19 M EKPTIBER
Fig. 1 Amplification result of nineteen individuals in population of Primula merrilliana Schitr. from
Fenghuangshan in Yian District of Tongling City by primer Pm10
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Table 3 Genetic diversity of six populations of Primula merrilliana Schltr. (X+SD)

FERED A6y R AR A SR WL A B2 WBRa Tz S
Population”” Allele number Effectlveb al.lele Rare a;}lcle ) Olfserved. Expectcd. Inbre.ct.hng

number number eterozygosity heterozygosity coefficient
FHS 2.5+0.4 1.8+0.3 0.0+0.0 0.05+0. 03 0.31+0.09 0.81+0. 15
YS 3.4£1.0 2.4+0.7 0.0+0.0 0.20+0. 09 0.38+0. 10 0.51+0. 13
DWD 4.9+1.0 2.5+0. 4 3.0+0.0 0.41+0. 10 0.46+0.09 0.15+0. 12
GC 4.1+1. 1 2.2+0.7 1.0+0.0 0.23+0. 10 0.32+0. 10 0.32+0. 13
LXC 6.4x1.0 3.2+0.7 4.0+0.0 0.48+0. 11 0.53+0.09 0.11+0. 10
LHT 7.5+0.8 4.7+1. 1 8.0+0.0 0.37+0.09 0.56+0. 12 0.36+0. 07
SEYME Average 4.8+1.9 2.8+1.0 2.7+3.1 0.29+0. 16 0.43+0. 11 0.38+0. 26
HP 3.0+0.6 2.1+0. 4 0.0+0.0 0.12+0. 10 0.35+0. 05 0. 66+0. 21
bp 5.7x1.5 3.1+1.1 4.0+2.9 0.37+0. 11 0.47+0. 10 0.23+0. 12

DFHS: #BEH X2 X KA Fenghuangshan in Yian District of Tongling City; YS: s i S8t X BH 111 Yinshan in Guichi District of Chizhou City;

DWD: Jth i & B K E I Dawangdong in Shitai County of Chizhou City ;
W AN T A & B H A Lixineun in Shitai County of Chizhou City; LHT. Tt
FEfE#E Homostyled population; DP; —FUFEJERE Distyled population.
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BAGHE B IR (0. 74) , FHS 1 LXC 57 6] () 358 AL FE
BR/N(0.37)

GC; N T S X #) Gueun in Guichi District of Chizhou City; LXC:
N7 47 5 E-3%4E M Lianhuatian in Shitai County of Chizhou City. HP; [F] %

Mantel 3025 R F 01 L ORI R 45 R B Y
oA oAb FR BRI 5t % R 5 5 b R 2 1) A OC R A
W2k 0.356(P=0.193) F10.250( P=0.370) , i1 %
ORI 25 JR B 1] 1) 35t 4% 21k R AR (& PR 25 5
bR B O AR G
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5) 3R] LXC A N i A 5 H 3L 1 (LHT) J5 B
Tia) At 5 AE ) B PR 8 K, R 0. 057 ~0. 0655 HE DWD
F N T SR XA A (GO ) S R vy At Joe o ) 2 DL
90.050~0. 053 ; FH FHS Fl1 YS Jo i 1] oAt J 3 117
P HE /N, ] 0. 044 ~0. 046, b 125 5L 150 IH A8 0 Bk

F4 REPHIRE 6 NEHENBES L REMBEEES
Table 4  Genetic differentiation coefficient and genetic distance
among six populations of Primula merrilliana Schitr.!!

3B Ak B B 1 B R

ST Genetic differentiation coefficient or genetic distance®
Population

FHS YS DWD GC LXC LHT
FHS — 0. 45 0.43 0.38 0.28 0.35
YS 0.74 — 0.36 0.41 0.34  0.34
DWD 0.70 0.61 — 0.32 0.22  0.29
GC 0.42 0.53 0.39 — 0.29 0.38
LXC 0.37 0.65 0.38 0.38 — 0.24
LHT 0. 67 0.71 0.63 0.73 0.54 —

D FHS, #d B L% X KB I Fenghuangshan in Yian District of
Tongling City; YS: WiH T S X BA L Yinshan in Guichi District of
Chizhou City; DWD. W A A B R E R Dawangdong in Shitai
County of Chizhou City; GC: b i 52 ith X ¥ A Gucun in Guichi
District of Chizhou City; LXC. WM T A A B S E A Lixineun in
Shitai County of Chizhou City; LHT. Wi T 4 & B # £ @
Lianhuatian in Shitai County of Chizhou City.

2 LR 7 B A B3 £ 4 BRI S Data above
and below “ are genetic differentiation coefficient and genetic
distance, respectively.
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Table 5 Gene flow among six populations of Primula merrilliana e N .
Schitr." HAFERER S, #E—2E Mg R0 55 1 LR 5t
PR FHW  Gene flow Bﬁjl\ﬂ: FHS %H,ﬁxfﬁ}%ﬁlﬁj,% 2 %?Jﬁ)ﬂzﬁﬁﬁil\?:
Populalion2> FHS YS DWD GC LXC LHT ﬂf"b%ﬂ IﬁJ @%Eﬁ I‘Eﬂ [e}
FHS — 0,044 0.044 0.044 0.045 0.046 DT I (AMOVA) 255 (3R 6) R B, [ 7Y
YS 0.045 —  0.044 0.044 0.045 0.046 AN U4 o B [R] 1Y) 3515 22 SR 3 (P>0.05) 5 4%
DWD 0.0520.052 — 005 0.053 0.052 JEREE] B — 22 s AL Ak, FE Rl s AL A8 5 et
ic gg 3@;3&;0&80“13$3 AL 36. 40% (P<0. 001) ; 64. 76% I 15t {715 5 47
. . . . — . N “ P s N ; N ‘—F,Ef =1
LHT 0,063 0.064 0.064 0.063 0.065 TETJEREN, UL ZEBOP M i B Fa R 0 R 2L AR S5

FAAETREREN

D FHS. B 22 X XL Fenghuangshan in Yian District of

Tongling City; YS: /N7 53t X B 1Ll Yinshan in Guichi District of
Chizhou City; DWD: M i 5 & B K E I Dawangdong in Shitai
County of Chizhou City; GC. b JH i 5% #i X A+ #f Gucun in Guichi
District of Chizhou City; LXC: WM T A A E LR Lixineun in
Shitai County of Chizhou City; LHT: i T 1 &
Lianhuatian in Shitai County of Chizhou City.
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are gene flows from populations in this column to other populations.
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Table 6 Analysis of molecular variance (AMOVA) among six populations of Primula merrilliana Schitr.

e S A 5 JiZ J5 2Ll % PE
Source of variation Degree of freedom Sum of square Variance Percentage of variance P value
[R1 B AEFN — R4 JZ T[] Between homostyled 1 39.21 -0.03 -1.16 >0. 05
and distyled populations
JEFEIA] Among populations 4 173.43 1. 06 36.40 <0.001
JETREN Within population 228 430. 02 1.89 64.76 <0.001
A1t Total 233 642. 66 2.92 100. 00
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Coordinate 1
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Fig. 2 Principal coordinate analysis (PCoA) on six populations of Primula merrilliana Schitr.
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