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25 & AP S AMEF IS8 &, 5 EREFEHEATIA9% FA 11 # 4 LM G ZEF, AMOVA S AT4 R 2
TR EEEFSEH 10.84, & B X F4948.70% , i 4E EFAMEFARF(P<0.001), AHEeyF AN AZHTRE
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SRAP Analysis of Genetic Variation among Native
Poplars in Southwest China
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Abstract; 333 samples of native poplars among 11 species collected from southwest China were examined by
SRAP markers to determine the genetic variation. The results showed that 7 selected primer combinations of SRAP
generated 215 bands, of which 158 bands were polymorphic. The percentage of polymorphic bands was 73. 49% . All
these index indicated that there were considerable genetic variation existed among 11 native poplar species. The va-
riance components among species was 10. 84 and it accounted for 48. 70% of the total genetic variation by molecu-
lar variance analysis( AMOVA ) indicating the genetic difference among 11 native poplar species was significant( P <
0.001 ). The genetic similarity coefficients among the tested poplars ranged from 0. 8199 to 0. 9607 ,with an average
of 0. 8983. The cluster analysis showed that there was the smallest genetic difference between Populus gamdoensis
and P. szechuanica var. tibetica ,whereas the largest genetic difference between P. lasiocarpa and P. irinervis. The re-
sults of this research would provide a scientific basis for conservation,development and utilization of the native pop-
lar gene resources in southwest China.
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P AR ( Salicaceae ) #)& ( Populus L. ) $4
FRYGERR , BA A P B A 5 N | 5 Tl
[ 2858 255 TPk B A Ui, © L 3 A A
O [ o B T AR A 2 Tk R A AR A 25 Bl
PR A EFER R e Ah Az AR 3 DR 4R X A
AN RO AR TR Ay T A 2
ST A ASE ST R0 3 1 1 i e IX b T M 5 2
RRBERBEZRE, AE T FEZHENHEY R
PR B ATAT R 2 28 Bl FEH A Bl 25 4>, 22
ANAEFR 10 A RIRZ S el A TR A A
SR AR S (it 22— o AR (1
W) DR R A > Tl 2R SR B iR A s e T L e
kAR AR R B A g FE A R
FEME . ALK, X2 DX el A 1) B ath A 5 ik
TR R AR AL 2 S Je oy 1 EAC TN 2R 5 G 2R 55
Jr TSR R k=, BRI T 32 DX A7 B 5% I ) R
IR SR,

Prfh st i A8 SR KL I 25 2R | st iL A2 S5
BYBIEFERT T 1 A e )RR R R PR B U
A B e TR 5O B 2 BT R Y B S PR
S AT ARICE AR MGEAL Y T A AT B
ANZ IR BARAS R | BEAE B4 b 45 7= W) A )
BALAR G Horh SRAP FRic 2 — Bl Lo T AR
ICHA L E X FANE F 6C T REE, MEsh 7.
W& T AT &8 5w i RO BT 1T PCR 4
14 PCR 3 DX 3 Ay 5 DR 20 0 0 ) 1 A, JHE 7 44
H I R 25 B AR BE ORFs 1 2 251, 11 4
BRI PR 22 51 OO AT AR 2 R
SR AL R AR MR AR
DA B R 2 RIS A s B

N T RRER T R IX & sl 2Rk
P AR SRAP 43 F-HRic , % Rk A T P4 pig s X
11 Attt 333 1y & B IR A BEAT 3848 722 S5 03
Br, FER AR ) 3512 5C 3 , AITT R i X Sl 1) ¢
PRAEAL F 9T B8 He il ] I R 1% X B S A 1
BEIR IO RN B R B HERL 22K
1 #RE57FE
1.1 e w

PR EEAT 2013 49 H Rl RE T o™
ENE O TN G NS N RNy SN L
A (R, 2 0 3% e RRE (i) AP A R
(PoRE BB DU ALEE S W VAR )1 TR
B =IkE N R B RE R R

AR A, Hht 11 AR 333 AR (R 1) . R
BEALIBCRE 77 W1 2 BE IR, BERR ] B8 50 m, SRAE SO
FHRERE TIRARAT

F1 A BIRRR

Table 1 Collection site of the poplar samples

T SRAE AL
Species Collection place Sample size
S 354 Populus xiangchen- a0, £ Ik 27
gensts

ViR Populus schneideri PHYE I 30
5 Populus szechuanica VIE AR 4E7Y 35
185K 4% Populus haoana TEER , ) 24
=WkTEM Populus trinervis FEE 14
INI4% Populus simonii S, B, ) 33
#)114%% Populus szechuani- rhfi) R, PR 35

ca var. tibetica

Ei#B4%% Populus qamdoensis BB, T

B ¥ Populus kangdin-

gensts

, DU 49

3
[

Vo

24

il ER, B, R R i 50
K1 Populus lasiocarpa WE 12

JEA% Populus yunnanensis

1.2 REAHZE
1.2.1 E[FZ4 DNA 28 RN R SDS iEKHE R
HERD BT BOE H 4 DNA™Y FIH 0. 8% Ay ER

SHHEE I HL Pk A Thermo 2000 #B1 B AZ R 8 14 I 2
ACHE[) X6 I 32 A B DNA B i EAT A6, — 20 C
TAe &
1.2.2 SRAP S #7 A4 SRAP 51 ¥ ¥ it 1) R
U AR B BRES Y S AR A AT IE
R, A IE R 545 15 4, Bt 225 X594
G, Nk R ML 2 R R T
XLl A F TG 20 SRAP 28T,

PCR I W& % 5 10 pL:10 x PCR buffer ( 7%

25 mM Mg>* )1 pL, E RS9 (M 10 umol/LL)
# 1.5 pL, dNTPs (2.5 mmol/L) 0.7 pL, Tag DNA
polymerase (2.5 U/uL)0.20 wL,DNA #f 2.5 ulL,
dd H,0 #h5F, PCR RN 45 :94 C HAE S min;
94 CAFE 50 5,36 CiR K 30 5,72 CHEfH 90 5,5 4~
HEFR;94 °C A1 50 s,50 CiE 7k 30 s,72 °C #EfH
90 5,30 MMEFR;72 °CH#EMH 10 min, PCR ¥ #7=4)
SR HT 6% 75V 5 VN e Tk i 5 J PR VK 93 B, 4 B R Y
i M AR Ykt AT >
1.2.3 HW\HEIT S5/ AR LUK EE A F
MR A T TG AAE o 1, e el 0,08
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%0/1 46/ . Wi | POPGENE version 1. 32 th/”ﬁ:m
TR 2 AL 733 (PPL) WL 25 7 2 D 8K
(Na) A SLEENLFEIEL( Ne) Nei's FeH ZHEMEFE 5L
(H) Shannon's {5 B8 ¥ (1), Hofw A SCHFh DC-
FAL 1 RAEPT 60 B GenAlEx v6. 41 B8 XF
Ak b () RO AR 18] 1) 352 4% 2 5739847 AMOVA 53
Br R IE] 56 R 2R 47 32 AL AR 534t (PCoA ) 5 FII ] NT-
SYSpc version 2. 10e AR W Fh AT UPGMA B¢
Forhr R R

2 #RESH

FhEFF N EE TR0
SR 7 X SRAP 1 H14H & % 11 A4 F
333 Mg AEA 54T PCR-SRAP ¥ 384 | Je 14 15 5]
215 417, Horp Z 84671 158 4%, 2804 a0

2.1

®2 AR 1S IHREEESHEESE

K 73.49% , POPGENE ¥ {F A KW (£ 2) ,7E
W JE K- L, W 25457 F U ( Na ) 4 1. 7349, 5 5%
AL FEPB(Ne) b 1. 2493, Nei's K 22 RE M8 5L
(H) 1 Shannon's {7 B F5 E (1) 4351k 0. 1619 F
0. 2617 ; TERKF I, 25050 B 4 R AR IL BN
5.58% ~46.05% , 44 28.92% , Horh B #4# 4%
T A% 2 803 B 5 ( PPL = 46.05% , Na = 1. 4605 ,
Ne=1.2041,H =0.1274,1 =0.1991) , lEEH IR Z
(PPL =37.67% ,Na = 1.3767, Ne = 1.1634, H =
0.1030,7=0. 1618) , K47 1) 4 3l it % S 504 e A1k
(PPL =5.58% , Na = 1.0558, Ne = 1.0343, H =
0.0201,7=0.0301) , X LAz 25 A7 F PR AR 53 05 %
W)z o3 A, Ha s A JE AS TR R A7 AE — 2 7KF 1Y
it AR TR0 2% B A% i A [R) 22 8] 1) s 4% 22
FEPE AR B N 25 5

Table 2 The parameters of genetic diversity of 11 native poplars insouthwest China

B R Species RN A E R WIEMIEHEE ARENFEFE Nei's FEEHZHE Shannon's {7 B 154K
PPL Na Ne PEFE%CH I
S 045 P. xiangchengensis 29.30 1.2930 1.1220 0. 0767 0.1208
ViR P. schneideri 24.19 1.2419 1. 0997 0. 0620 0. 0972
J|# P. szechuanica 33.49 1.3349 1.1412 0. 0852 0.1325
R P. haoana 28.84 1.2884 1.1197 0. 0749 0.1178
=Wk P. trinervis 17. 67 1. 1767 1.0708 0. 0445 0. 0704
/NG P. simonii 25.12 1.2512 1.1160 0. 0691 0.1058
)1#% P. szechuanica var. tibetica 36.74 1.3674 1. 1402 0. 0897 0. 1436
Ei#b# P. gamdoensis 46. 05 1. 4605 1.2041 0. 1274 0. 1991
BEEW P. kangdingensis 37.67 1.3767 1. 1634 0. 1030 0.1618
W P. yunnanensis 33.49 1.3349 1. 1468 0. 0902 0. 1402
K45 P. lasiocarpa 5.58 1. 0558 1.0343 0. 0201 0. 0301
3 Mean 28.92 1.2892 1.1235 0. 0766 0.1199
B /KF Genus level 73.49 1. 7349 1.2493 0.1619 0.2617

2.2 FhiEFnFh R iEEERN AMOVA 5

N GenAlEx v6. 41 B4 XT A 44 o 6] A1 P A~
ARBIEAE 25 57 0 5 F O 2253 (AMOVA ) 45 3% R,
11 AR s AR S5 40 10. 84, 5 BVE =11
48.70% , i P AR [B] a8 A5 A8 S o i ol 11,42, 5
SVARSEE 51.30% , FpEIFVRR SRR )35 15 22 572
IKE B E K (P <0.001) , ZXPEE X £ 4
BAERR ) FFR N AR R B iR LA 5
2.3 BESWMEFLERSH

VORI HLIX 11 & A5 2 a] 09 52 4% AH AL R 4L
AT 0.8199 ~0.9607 Z [i], F ¥t &ML R ECH
0.8983 (% 3) ., Hr, B ¥k M) 45 2 (8] (15815
AR ER K (0. 9607 ), R — 35 Z 8l BA BU/INMY

L 25 5 s R A = ik i 4% =22 18] ) ase 44 4R 1L 3R 4K
/(0. 8199) , BB = 3 Z M) £F 76 38 K ) 15t % 2
o ARYER P E] 514 AL R %K, R NTSYSpe ver-
sion2. 10e BXPEXF 11 MW R ET T R 50T, Hi
REEEB(E ), 25 REmMEmmERN
— 4, I B AL By —41 ) A B A R
—4H, AR REY K g A =k E A H
BN —A 532 X R IE] G R AT 3 A AR A AT (]
2) , BT RAE ] i 1) BR3T BTHk% h 46. 39% , i
B ANTE PCoA 43 M i A5 2] 1T HL A&7 M A 1) 4y,
S TR ) REE Y TR | B R
B BA B RIS R M = kT 5 H A
Pl ELA B S 00 0 i
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Table 3 Genetic similarity coefficient between 11 native poplars in southwest China

EZ2 0B 1] N %l =Sl bl il Bkl ek 7 Kot
E2047] 1. 0000
[lifEep ] 0.9450  1.0000
J# 0.9300  0.9431  1.0000
THE 0.9213  0.9185  0.9525  1.0000
=WkEH  0.8548  0.8561  0.8577  0.8619 1. 0000
ANUE 7] 0.8625  0.8758  0.8735  0.8741 0. 8332 1. 0000
)14 0.9329  0.9147  0.9335  0.9393 0. 8760 0.8863  1.0000
E ¥t 0.9299  0.9355  0.9332  0.9363 0.8714 0.8924  0.9607  1.0000
BEE b 0.9602  0.9560  0.9388  0.9356 0. 8697 0.8968  0.9415  0.9570  1.0000
T 0.8816  0.8811  0.9093  0.9018 0. 8362 0.8442  0.8999  0.9113  0.9138  1.0000
Kt 0.8555  0.8632  0.8771  0.8789 0. 8199 0.8443  0.8873  0.8899  0.8998  0.8852  1.0000
o TR S IR ARBITL B OK
s RTAIRRIR, AR R S BIR 2
_:ﬁ';;“ﬁ 4515 T 13 X AFLP 5147%0 38 4 AR 19 460 5
| ki FFH) 47 ATCrE R AT /A, LA T 3 858 45417,
W AR T &, A AT RN
B Wik 89.9% , RLATEECYFIH 10 X AFLP 5| 9% )8
Ml 5 ANIE 20 ANE ARG 44 0B B RLIERT S04,
e ——————— B N 1 7/ R RS T NS A R VA S E I S
0.82 0.86 0.90 0.94 0.98

WAEALL R % Genetic Similarity Coefficient

1 AKX 11 # S T ERE UPGMA RE5147E
Fig.1 Cluster analysis of 11 native poplars in
southwest China by UPGMA method

o Kt

o EHH

EVEA%
WHH o+ § 011
Nk FEE

S iEIts
% ik
Coord.1

o kT
N

Coord.2

B2 FEHEX 11 M TERE LR
Fig.2 Principal coordinates analysis of 11

native poplars in southwest China
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50% , M A IZ P Fh LA 5 i s A 2 REEDT I
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YT EH R 65% , - X5 A5 LI 2537
B Na) 2 2. 22, AT A5 00 A 30055 A6 i TR 8
(Ne) A 1. 24, I FIFH SSR ARicxt £ B2 401
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