Botanical Research ¥ 5t, 2013, 2, 1-5

http://dx.doi.org/10.12677/br.2013.21001  Published Online January 2013 (http://www.hanspub.org/journal/br.html)

Genetic Diversity of Semona shandongensis Populations
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Abstract: Genetic diversity and genetic structure of 120 individuals of four Semona shandongensis popula-
tions were investigated by AFLP method. A total of 282 bands were observed with § primer combination, in-
cluding 137 polymorphic bands. The percentage of polymorphic bands was 48.58%. In species level, Nei’s
gene diversity index was 0.1441; Shannon’s information index was 0.2485; total gene diversity was 0.1646;
population gene diversity was 0.1682, gene differentiation coefficient was 0.0210. UPGMA cluster based on
AFLP makers was similar to the cluster based on morphological traits; there was no significant correlation
between genetic distance and geographic distance. The results showed that there was genetic differentiation
among populations, and it could express by morphological characteristics.
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AP R 282 SKIGMT AT HE &, Hh 2% 137 %%, AL E 7% 48.58%; 1EM KT
b, Nei’s ZEFZHPEFBECH 0.1441, Shannon ZEME(EEFRECN 0.2485; JERE LB L Z M) N

Hans iXith

0.1646, JERENBEZFEMN 0.1682, FEE L RECHN 0.0210. UPGMA EKKFH, AFLP KRERE
KRR R 3, BREAEG —EREREE S, BT RAMIRRIH K.
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2.2.2. AFLP 9347

I AL 35 5 B AR P R o ] 00 e e A
TR AT . B FESIE AL DNA (BT AIRE K i % B
TE [l — L REAT - 20 uL AR R H & DNA BAR
4 pL(50 ng-uL™"), Adapter 1 pL, EcoR I/Mse I (4
U-uL ™2 pL, 10 x Reaction buffer 2.5 pL, ATP(10
mmol-L™)2.5 pL, 4 Ligase(4 U-uL™")1 pL, AFLP-
Water 7 pLo K FIRVREWRAE 0.5 mL 2508 iR &
OHE, 37°CHRE 5h, 8T 4h, 4CiHR.

Ty 48 Je MR RN 25 pL. %5 Pre-ampmix 1 pL,
dNTPs 1 pL, 10 x PCR buffer 2.5 uL., Taq DNA po-
lymerase(2 U-uL)0.5 uL, AFLP-Water 18 pL. i3/ 1%
SNFERFN: 94°CAETE 2 min; 94°CARME 305, 56'CH
P30, 72°CHEM 80's, ¥ 30 #&: 72°CHEfH 5 min.
T =R 20 15, 20°CIRAE .

IEREPEY 38 RN bR e 4 I ik 1 8 X 5
VIR DIFATIE Y 1. RNAA R 25 ul, S TY
WEFEFEFESh 2 uL, dNTPs 2.5 uL, 10 x PCR buffer 0.5
ul, EcoR 15141 pL, Mse I 5[#1(%Ehric)1 pL,
TagDNA polymease(2 U-uL ")0.5 uL, AFLP-Water 17.5
pLlo

IEFEPEY 3 PCR Y H4FR /7 1% T 511 240 PCR {34«
94°C 2 min; —®P WS 94°C 30s, 65C 30s,
72°C 80's; LAFREECAEINIR KR L%k 0.7°CEL 1°C,
P12 % BERTHSHE I 23 % 94°C 305,
55°C 30s, 72°C 80s; )5 ZEfH 72°C 5 min.

2.3. HUEAE
2k B3 4 /5 (KR S 7E ABI 377 B3I b

HLYK 4> BRI, #33) AFLP [¥) DNA fag i, FIH
GeneScan 3.1 B4 8 X206 51977 Ax 1) i bk e I
RO, DR R4 PCR 93848, At 1,
T A 0. Fl POPGENE version 1.32 B /F! 15
ZAMEWE. ZHMENSE (%) WAL R
BN, A REEAIEFIB(N) Nei’s K £ REMETEE
(H). Shannon £ A 1E(5 B48E(1). BisfL ZFEIEMH).
JEREN AL SRR FER L REU(Gy) Nei’s i
fle—BUEN). WAL (D) Sl (L 2 RE 24,
NTSYS2.10 3K fH"> 5} 4 A J& BEREAT A AL AR
155 UPGMA.
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31 WHEBEPHIRE ST

fiiid th 8 X I AR . HAr TIEM 514
e, PIER3] 282 G nTHiskr, HhZEMk
% 137 4B 1), ZEMALSE 2R A 48.5816%,
PRSIy 35.25 4k, Hod 17125 (B E
2. [\ 51 E FrR DIAS R AL )38 A% 2 FE
BEGERERKNEREE ). yimiuRZn5ve
E-AGC/M-CAA, N 47 %, wH B HIZ5Y
E-AGG/M-CAC, A 23 % Zathk e
E-ACA/M-CTC, Z#&%IE 59.0909%, A%
HAKHE E-ACA/M-CAG, £%N 37.0370%.

8 X5 e A B, A5 A A5 S5 58 DR )3 el
4 1.1137~1.2104; Nei’s £ R ZAEAR 7EHN 0.0738~
0.1319; Shannon 15 B 48E A VG H N 0.1203~
0.2099(K 2). B 1L ZR [ H A [FIFE S (8] AFLP 43 F%
WE MR, AEBONFEE MHE 2 FEE.

ZBMEE S EP) RS Tl Z RN
FEPERR AR IR A SAEDI K 2500 0 EH 7 3N
93.98%, T 4 NMEREFIZ S A H 77 AFELE
FH(POP4) < =PHMEHE(POP2) < K1l EEE(POP3)
< G 1L EE(POPI)(FE 3). Shannon {5 E45E(1)F
Nei’s JE K ZFEMEFR B S RN SR, EE LR
i, ZBHMERERAR, 4 N EFAHET =B (POP2)
< JH1L(POP4) < KBt iLi(POP3) < 3E & 1I(POP1).

R AR S B L ZFEE(H) N 0.1682, JEHE
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Figure 1. AFLP fingerprinting patterns of Liantaishan S. shandongensis population using the primer combination E-ACA/ M-CTC
1. #F E-ACA/M-CTC S|¥BAXLFE BESILEER AFLP i 18E%

Table 1. Polymor phism of AFL P bands obtained by selective amplification based on the eight primer-combinations
] L AFLP SEE S I RH B 5

P SIAEE PSYiE EZ i Z AL U 43 28 Polymorphic band
No. Primer combination Total band number Polymorphic band number percentage (%)
1 E-ACA/M-CTC 44 26 59.0909
2 E-ACG/M-CAA 39 21 53.8461
3 E-AGC/M-CAA 47 24 51.0638
4 E-ACA/M-CAA 40 20 50.0000
5 E-AGC/M-CTA 33 16 48.4849
6 E-AGG/M-CAC 23 9 39.1304
7 E-ACA/M- CAG 27 10 37.0370
8 E-ACG/M-CAG 29 11 37.9310
&1t Total 282 137 376.5842
V¥ Average 35.25 17.125 48.5816

Table 2. Estimates of genetic diversity of S. shandongensis populations (Mean + SD)
=2 LWAEPEESHERERER(EYE « REE)

A E WL EEA7 £ F1 % Observed A REEA L R L Nei’s F: K 2 FEIEFE 3L Shannon £ #1115 BAREL
Primer combination number of alleles (Na)  Effective number of alleles (Ne) ~ Nei’s gene diversity (H) Shannon information index (I)
E-ACA/M-CTC 1.5972 £ 0.4916 1.2104 +£0.3052 0.1319 +0.1695 0.2099 + 0.2449
E-ACG/M-CAA 1.5278 +0.5004 1.1981 +0.3073 0.1229 +0.1686 0.1946 +0.2443
E-AGC/M-CAA 1.5139+0.5010 1.1936 +0.2941 0.1217 £0.1671 0.1921 +0.2449
E-ACA/M-CAA 1.4907 £ 0.5011 1.2090 +0.3276 0.1259 £ 0.1764 0.1961 +0.2535
E-AGC/M-CTA 1.4861 £ 0.5010 1.1574 £0.2858 0.0980 +0.1570 0.1571 £0.2284
E-AGG/M-CAC 1.4028 £0.4916 1.1350 £ 0.2834 0.0814 £0.1529 0.1289 +0.2209
E-ACA/M- CAG 1.3704 + 0.4840 1.1137 £ 0.2354 0.0738 £0.1363 0.1203 +£0.2037
E-ACG/M-CAG 1.3704 + 0.4840 1.1156 = 0.2300 0.0762 £ 0.1355 0.1244 +0.2045
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Table 3. Genetic diversity of four S. shandongensis populations detected by AFLP (Mean + SD)

AR I 2 AR

R IAFLPBRALFEER 4 MEFERSHEKTIIE + fREE)

y BhAE & S5 o S o peTive - 3r3k . \ . o
i FEMAENE gty g Observed A0 EPUEL bl s ettt Shannon 2 51 BLIRHL
Population Percentage of polymorphic number of alleles (Na) Effective number Nei’s gene diversity (H) Shannon information index (I)
loci (P)/% of alleles (Ne)

POP1 91.67% 1.9167 £ 0.2770 1.2492 +0.2770 0.1705 +0.1443 0.2848 +0.2040

POP2 74.54% 1.7454 £ 0.4367 1.1586 +0.2021 0.1158 +0.1233 0.2036 £ 0.1857

POP3 78.24% 1.7824 £0.4136 1.2359 £ 0.2490 0.1627 £0.1432 0.2712 £ 0.2080

POP4 70.83% 1.7083 £ 0.4556 1.1671 £ 0.2039 0.1218 +£0.1253 0.2117 £ 0.1901
WRIKT- Species level 93.98% 1.9398 + 0.2384 1.2019 + 0.2233 0.1441 £0.1312 0.2485 +0.1904

WAL ZREME(H) N 0.1646. R IE S8 L 2 FEME(H,)
TR T P T8 4 22 5 1 (L) VT B AS [ 0 ) ) sd A% 201k
K, FEEME R E(Gy) 0.0210, B BE A3 ALAE
S HH 2.10% 738 A7 LE JE A ] .

3.2. BHENEE—BUENM UPGMA BESHT

XL R B JE#E Nei's (84% — U (IN) A& P
BI(D)#AT UM, 25 BRI JE B AL — B 0.9926~
0.9969, AELEEES 0.0031~0.0074(FF 4), W JEH#EA]
PIAAARE e, R PE AN & LL(POP)FI=
FEOUL(POP2)IE AL AR A fi iy WAL BE B /N, THE S
Ll (POP 1)K Bt 111 (POP3 )i A AH AL SR IR 8% PR 2
Ko MR Nei’s % —BUZ 1T UPGMA R (& 2)
or, S ILPOPHF =FHM(POP2) St R h—3%K,
G5 KRB IL(POP3) I N —K, T JE L EHE(POP4)H

MR —K,
4. i

AR AR S MR BT 2 18] ) 5 2 — B MY s
AR T S 1) 1L 2R 1 7 4 A R RR
BMASRZE AL, AR RS AMIE, 5
BUCYTEA . BRI, L =FHUNMER.
BERRIRAHR i R BT L D AR, T L o
FUBREE AR o VB RO IE I T B R A A L
AR AT AL AR D, T BT R IE H
FEJE R AR R BEORFFAH KA 57, A5+ ik
I REAE M R TP SRR A A S o e S A UL
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e s RN, R R 0 1 T A B
L

LI 7R S R 1] 1) AFLP B R R

Table 4. Genetic distance between populations of S. shandongensis
* 4. WFREHEHEEE—BENEEEES W

POP1 POP2 POP3 POP4
POP1 - 0.9969 0.9926 0.9934
POP2 0.0031 - 0.9947 0.9946
POP3 0.0074 0.0053 - 0.9952
POP4 0.0066 0.0054 0.0048
‘ EAW
-
KB
Bl

T T T T 1
0.84 0.85 0.86 0.87 0.89
Coefficient

Figure 2. UPGMA cluster of four S. shandongensis populations
based on AFLP makers
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ENGIEZ S R ARG NS Y L S P S BV IR RN
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YL R RERLE A AR AR th L — (R TR, %2 %
WG EHRER

A 7 o8 T AR AN A XA N i Bl A
Fo SRR WS, A ASREAT R R
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