MY B 4L PP R4 IR 2011,12(3) ;408-412

Journal of Plant Genetic Resources

Z CIIX B A S Bt i 1% 2 #E Pk AFLP 53 b7

Ye# kRS TFLE W, eERLE K
(" AR RWBIRA, EE 271000;% WREA LB RER, FE 250104)

WEAARZLAFIP LR AR ARCLURHNKE I0AMAEHL 262 N thit 474 SHBAME, 10 3+ AFLP 7]
BT 1297 M F AP EARLEEKI0N A, SE5BETHEN T7.95% ;Nei's £ B $ M54 % 0. 1439 ~0.2046,
%4k % 0.2518;Shannon 45 £ 35 S W K F-E M %5 0.1972 ~0.2805, %4k % 0.4089; H N EH K ELBHAL SHUARELH,
BREZEEHGEESHEKRFERK, AMOVASHAVIBEREZRAGAAERELERNH17.51%  EHALF & 69.
76% . UPGMA RETHMX 10 MEHN 2 A3 % REALERAAL LN B HRAMN,

KRR LR R S MM AFLP

Genetic Diversity on Wild Populations of Chestnut in
Qinba Mountain Area of West China with AFLP Markers
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Abstract : Genetic diversity of 262 single individual plants representing 10 wild populations, which were de-
rived from Qinba mountain area of West China,was assessed with Fluorescent AFLP Technique. A total 1297 frag-
ments were generated from 10 pairs of selective AFLP primer combinations, 1011 of them were polymorphic. The
level of polymorphism was 77.95% . Nei’s gene diversity index ranged from 0. 1439 to 0. 2046 for different popula-
tions , with the total value of 0. 2518. Shannon information index ranged from 0. 1972 to 0. 2895 , with the total value
of 0. 4089. The chestnut populations from Gansu district had the highest genetic diversity , however, those from Baoji
Shaanxi district were the lowest. The result of AMOVA analysis showed that the genetic variation within populations
was 69.76% and the variation ameng populations was 17. 51% . Ten populations were clustered into 3 groups by
UPGMA dendrogram , which was significantly correlated with the geographic distribution of the materials.
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ERAMNBHARB B EREWG BB, HF
BTUSHBRPEYERE, BAEREERT £
EHEYERREALRRPREFFROEL T 3
7, REHEN LS BHRE P MR RIEE,

B BT, B PR X AR B R R O £ 5 RE M O R
FEE T —EHR, 5 5F H RAPD' (ISSR!*) |
SSRM" 1 #1 AFLP'" ) %43 F 4R B 5 A X B B AR 15
M EE R G RARERMHAT T BEELST,
MRERBHFRAH FER 2R ERP R
UERFGHAHETEAEENKSENL. AT, BT
XA AR T4 5 Y B R R s SRS T E I T 800
R+oEM, AT FHRIEEAMEZELRR
EAHEFARERMEGERAOFRHERIRE, &
R A AFLP AR iCH AN 2 B W K B4 R EE B
PEAT ESHARIC AT, B U8 R B A AR SR A1
R, 0 AR T R W R R 2 (R P T R G R, A
BERFEMHEAE A RME—ENESKE,

1 #R5FZ%

1.1 #H ’

PRRXETHARRRRIEATEREL
X, GERAHES BH SE X, HROXK,
Y RE RE BERENET T, Lt 10 ME
W22 MEK(R D, MELEP, M FMEEK
T 25 s B 1% RIS S A REALICRE B9 SR 47
R, WX FMEEDTF 25 skt B RET 2B
REEC, BTE B TE E KR W R R K AR R
TR

21 HREENRS KBERAR
Table 1 Sample size, origin and population No. of experi-
ment materials

ER&S *% RAR
Populations No. Origin Sample size
1 it 25

2 Bk 7 % 29

3 -3} 24

4 B 7 I 23

5 HRRK 27

6 HREY 35

7 HHARE 21

8 HAFEE 26

9 HAME 33
10 wi 19

1.2 /%

1.2.1 DNA R RAXHM CTAB %41
WREH FHREA DNA,

1.2.2 SiI5%#E AFLP 44T ARMAEN K
EEVBEALRAIGE, & RE S HTRE, SHELE
B4 DNA BB U)K I S SR — RN P #4T
7 60l SR & Z &7 DNA 47 (100ng/pl)4ul,
Mse ] 1 Pst T 3K 1pl, Mse 1 (4U/pl) Fl Pst 1
(4U/ul) 21,10 x PCR Buffer 6pul, 10mmol/L ATP
1.2pl,T,Ligase(1U/p) 1ul , 82K 5ul, ¥ LRB
AW BLEE,3TCHE 3 ~5h 4CTHR,
1.2.3 ByHRE RAWyHsIWHAeHTERT
W, REKEN 25ul, EMU-EETY 4pl,
Mse ] F1 Pst 1 By 35|49 1 pl,dNTPs(1. 25mmol/L)
4pl, 10 x PCR Buffer 3.25ul, TagDNA % & B
(5U/p)0. 21, @B ali K 11.55ul, Y 1 & i B
FH:94C ¥ 30s,55C & # 1min, 72°C ZE f§
Tmin, fE3F 19 K, By =YK E 10 £, -20C
REEH,

1.2.4 #BMTFHARE BAXLRICHEER R
B4 X5 (R HETEXEEEY HE, K
Pst 1 51489 5' s A9 b e B HATHRIC . RMLAK R
H20pl, THY H=YWRHBE K DNA & & Sul,
10 x PCR Buffer 2], dNTPs( 1. 25mmol/L)3. 9pl, Msel
3197 (25pug/ml) Lpl, Pst T 3|9 (25wg/ml)0. 5l

%2 AFLP ik 551 0x

Table 2 Adaptors and primer pairs used for AFLP analysis -

5|4 Primer A5 Sequence
®L359 Pstl 5’-CTCGTAGACTGCGTACATGCA-3'
Adaptors 3'-CATCTGACGCATGT-S5'
Msel 5'-GACGATGAGTCCTGAG-3'

3'-TACTCAGGACTCAT-5’
bt EIt ] PO 5'-GACTGCGTACATGCAG-3'
pre-PCR M0 5'-GATGAGTCCTGAGTAA-3'
amplifications P1 5'-GACTGCGTACATGCAGAAA-3’
HEWY NG P25'- GACTGCGTACATGCAGAAC-3’
selective P3 5'- GACTGCGTACATGCAGAAG-3'
amplification P4 5'- GACTGCGTACATGCAGAAT-3’

P5 5'- GACTGCGTACATGCAGACA-3'

P6 5'- GACTGCGTACATGCAGACC-3’

P75'- GACTGCGTACATGCAGACG-3’

M1 5'- GATGAGTCCTGAGTAACAA-3’
M2 5'- GATGAGTCCTGAGTAA CAC-3'
M3 5'- GATGAGTCCTGAGTAA CAG-3'
M4 5'- GATGAGTCCTGAGTAA CAT-3’
M5 5’- GATGAGTCCTGAGTAA CCA-3’
M6 5'- GATGAGTCCTGAGTAA CCC-3’
M7 5'- GATGAGTCCTGAGTAA CCG-3'

BRI YR PL-TRML~T HRAGION
Primers for the selective amplification were P1-7 x M1-7,the total was
49 primer pairs
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Taq DNA AR (5U/ul)0. 1pl, 4K 13.3ul, &
Y1 PCR BF % :94C 1min, 65C (LI EBR A
FEEBERE 0.7C)30s,72°C60s, 518 12 8; RE
94°C30s,55C30s,72°C60s, B HEAT 23 MEFR,
125 FH=HEHREXRE 96 L&, H
SIfm A 1pl FAM 2pl NED 3l HEX F1 22l #8446
7K ,50001/min B .0> 1min, F PCR {¥ I 95C 75 f%
Smin, ST BPE FK . 7E ABI3700 DNA #7{Y L 5%
BE SRR,

1.2.6 ¥iBESH FIH GeneScan 3. 1 K MAH 10 4
JEHE,262 AR 16 ST K651 7= A B9 B 3K B 5
H0,1 %8, K Gene Pop32 34Xt AFLP " ¥ 45
RBTRE, D HIE Nei's R BHHEELR.
Shannon {5 B $ . L A5 AT 5% (PPB) X Nei's
BAE—BUE () FMBEER (D)™  BEMUERS,
EAFE ALK - B (UPGMA ) #H 7 R K 7. RA
Arlequin2. O 3K #4 % JZ B¢ 18] | b [X. 6] 70 )& 3% P9 4™ 4 16
MBIEERJITHTHTERMED,

2 ZBRESH

2.1 AESIMARY WY E SN

B XT 49 Xt AFLP 5| ¥ T ik, B ZREE
LB BAHE 10 MHREN SAHET BE
HIFWT I MERR TR ERFRESHEENER
SIM(K3), HFFIWAA P2M5 ¥ 3 1 ) DNA
EEUEAFELERB, N 9L.09%, 5 HAHE
PIM2 73 DNA 25 HAZFEHERK,
% 60.00% ,

£3 10X PASHTMNER
Table 3 The resuits applied with 10 primer pairs

EHUR
EE: b EEHEMRH

GlEF:R HAE(%)
. . g ¢ No. of

Primer pair . ..  Percentage of

No. of bands polymorphic loci .
polymorphic bands

PIM3 127 96 75.59
P2M5 134 122 91.09
P2 119 83 69.74
P3M1 126 91 72.22
PaM4 141 107 75.88
PSM2 154 135 87.66
P5M6 128 106 82.81
P6M1 107 79 73.83
m 125 75 60. 00
PiM4 136 117 86.03
B Total 1297 1011 77.95

2.2 BRERBNRESAY

Dt AFLP £ AR %F 10 /~8F 4 AR /5 B¥ 262
AR EE A DNA 47 2047, 3L M s AT &
B 1297 R KPP EEHBE 1011 £, 258
RASERT.95% , LB BH5IHH 1011 MZf
BR(K3) . FRBEHZHEEZEHUAETLIRLER
EX HRUEEAMEETIREE,H 70.43% 4t
BE S5 MEBTRENERIE, 7 38.63% M A FHR
., 047.51% KR AR T X, & 64.39% , 4K 8
AANEEP SRR, N 39.48%  IEHEREE,
46, 88% s WU I I TCHh X B A K HZ(61.03% )
RIS BEEKEFALIBETRATSMH#
BEREE. RAHRBXMEHREERBREE.H
YRR P A G| F5 B AR R R B B o

BHEREBEKF L, Shannon {5 B S LB
5 Nei's EEZHHERERERF B, Nei's £H
ZHAE BT TEE R 0.1439 ~0.2046, B &K
0.2518 HAHR XKW RERELHUERE, B
R RR K, K 0. 1577 ~0. 2046 , K 3K 4y BR 74 #y
X, kABHAANBENEHRESRUEREBTE
AN ERBREZREERK. I TE RS
2 ZREHETE FB B ; Shannon F BB A H
Bl 0.1972 ~0. 2895, fif& K 0.4089(F 4) , Nei's
F R LA 48 B Shannon f5 B HH—HEH,
KRAARFRHEL 10 MNFERERHBABYELE—E
BEMREMEPHRABXNBEERBES
B BB B, Nei's 2 £ HE 418 50 0.2046,
Shannon {5 B8 %4 0. 2895, &%/ K BETT £ X /B
B, Nei’'s P BB H 0. 1439, Shannon {5 B
¥ %¥H 01972,
2.3 BHEERBRNEMGEH

AMOVA iR EZV R EEHAFE—E
BEMBREME, ERRBETR D, 5 REREM
FRERETERUBHATMBEZERE, &
69.76% , F& B¥ (R # b, X [6) 8% 1% o L B E 24K, 20+ 1)
R12.73% M 17.51% (£ S),
2.4 REDW

FI A AFLP1297 % i 1 g ST B A M DUAE B, 4%
B UPGMA FE#T BRI WE 10 MEFRER
HEREXAREEL)., UMAMELRO0.6375 Hizk,
ALK I0ANEHRS I3 A, NEPTLUE HBEH
BRHAMLERNREERRL A ERE—R, B
MNPEHREN 4,8 . FY MAEMKXK 44
EHESHAERHERZHRERE B, BE5R
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BRMEE 2 M ERASS -4 TE#ESE  SUSHARSHR M ERRERE—E. HHTR
& BROBEERIBER, MR —4. HAKRA PR EARERARENEEZXER.

24 FHERBOHBEZHEY
Table 4 Genetic diversity of wild populations of chestnut

EZ: 108 3 EEURBEIE(%) Nei 20 £ 4 Shannon {3 &3 %
ERAE No. of polymorphic loci Percentage of polymorphic loci Nei's genetic diversity Shannon's index of diversity
Populstion No. e wK  EE X BH B B BK
Population District Population District Population District Population District
1 537 651 41. 40 64.39 0. 1439 0. 2066 0.1972 0.3286
2 608 - 46.88 0.1974 0.2799
3 576 4. 41 0. 1611 0.2351
4 512 39.48 0. 1811 0.2640
5 543 712 41.87 70. 43 0.1577 0.2191 0.2176 0.3271
6 535 41.25 0. 1745 0. 2408
7 617 47.51 0.1744 0.2366
8 501 38.63 0. 1782 0.2560
9 580 44.72 0. 2046 0.2895
10 534 617 41.17 61.03 0.1610 0.1917 0.2333 0.2870
Bt Total 1011 77.95 0.2518 0. 4089

x5 10 MBHEFEHH AMOVA 44

Table 5 Analysis of molecular variance( AMOVA ) on 262 individuals from 10 wild populations of chestnut

BRXR A FHA ER4AH HRE(%) BE
Source of variance df Variance p t P g P*
# [X ] District 2 2752.421 6.993 12.73 <0.001
b X 74 /& B (8] Intra population 7 2194.778 9.872 17.51 <0.001
J& BE P91~k ] Inter population 252 10986. 649 35.556 69. 76 <0.001
33t Total 261 15933. 848 56.421
* EEBEPHREAZ T 1000 KEEHLHES) TH
% Probabilities were calculated by 1000 random p ions of individuals across populations
IIPUPZ PR B TR 1500 ~3200m, FEEBIRAF &, K% A
|' ey | TRSCEARBHBEML WTER 10 R

____(: Pop6 HRFY
Popl BRFGEM
{ Pop9 HABLE
Pops HAXK
e I i
Pop8 HRES
Popl0 DOJIS 7%

0.54 0.62 0.6375 0.69 0.77 0.84
HHURH Coefficient

B 1 JE8¥ A Nei's #1585 % a3 UPGMA R2H
Fig.1 UPGMA dendrogram for 10 wild chestnut
populations based on Nei’s genetic identities

3 g
3.1 BHEEERBNEESEN
ZOWRKHRERRENERERE K, BIR

B #EEHEKFUFEERKRER. RE AFLP
HEMERW LI Nei's HH LM EH  Shannon £
BHEEER BESTNFFHESNBRY, K
FEHA-EHNBREERKT BEERFEFET
BEABMEZE (L 69.76% ), M X BT R &
BEANTERFTSEESEN RARER—-E#
HETKRUNARESENWEN, ZHEERE
HETERBN ERTMEENER XE—ER
BEERIANFREDS P, RBEAXRVRE
ZREMHBERBAAREN -, WEY
BECURAIIMALH 1S MR DB, % 89
M RESRHETT BESHEEST AT E
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BERN2TARERATTRESHESBRIES
W4, B kA it £ 42 4k R % 0.016 ~ 0.278,
Mantel R RZH, PEREEHMREEES
WBERZALEEMELE,

AFHRICRUBINRRERHEEZREKTY
BERRX/MX  BRNEHENTRAERHN S
EEREATEY, ARREET 10 MEF4ERER
&, BB RERIE 19 ~35 (A, HEYY
A7 BEVLBURE B AT R BB T 2N REW
L A AFLP iR AR B E MRS,
HREMAER,
3.2 BRERBENRPEHNA

MEE L RIEEFRES X RN RERRE
ME TR B BRERAR, 8RR ERERD, )
ERFEHDERR, AFFREFAELZLZES
K, RERSHEAZL EHREEVUEE D, HH
WHEZHEH G RESHEFER), BFRE
RERPEEEE,

YHKBREEHEKTFE—EBE LARAEFY
AN P8 BN Y B A, T 249 0 B oE R i ALK
I, 51 Bt b ) 18R £ 2 B K P AT DA R BRI 4R
PHENFERGEEREENFEL . BRFR
ERABERINEARPHEY, BEFEH R
FTEREMMYRNEERERR MEEHRRER
BEHEFRPERETEEER HTHRERE
FRAMABRAFEEEL BILR SIHFHNE
BERERER. AEAHREERE, HRBEBE
BHEHREZRERR, RRPAAARNES;F
B VEREEEE=ETRERNBETR, BEER
B4 16 A — S8 W st S T, R O 2 o R Rt o X B
BREHRPAMAM. RPAEREROERTFER
B AELURARFERRAIRNORERE BT
BEHRENSERREE, RS HE YRR,
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Ry RBRATREMANLEFZA
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