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SRAP markers based identification and fingerprinting of
4 new hybrids.,male and female parents and 3 related varities of
Populus L. Sect. Leuce Duby

FAN Rong,FAN Jun-feng, .1 Zhou-qi

(College of Forestry » Northwest A& F University ,Yangling s Shaanzxi 712100, China)

Abstract: [Objective) Genetic relationship and DNA-fingerprinting of 9 Populus L. in Sect. Leuce Du-
by verities (4 new hybrids,male and female parents,and 3 related verities) that were difficult to be distin-
guished by appearance were investigated using molecular markers technique to improve molecular identifi-
cation during production. [Method) SRAP molecular markers were used to conduct genetic analysis and
build fingerprints for 03-4-9,03-4-22,03-5-17,03-6-11, P. alba (Italy),P. tomentosa var. truncata,P. alba X
P. glandoulsa,P. tomentosa No. 30,and P. alba(China) X P. tomentosa. [Result] A total of 167 bands were
amplified with 14 pairs of primers,with the mean of 11. 93 per primer. There were 143 polymorphic bands
with a ratio of 85.63%. Cluster analysis showed that the genetic similarity coefficients among the 9 varie-
ties were 0. 40 — 0. 76, and 4 new hybrids had close genetic relationship with P. tomentosa var. truncata
(male parent) and P. tomentosa No. 30 with the mean coefficients of 0. 65 and 0. 63, respectively. The ge-

netic relationship between 4 new hybrids and P. alba (Italy,female parent) was less close with the mean
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coefficient of 0. 49. The fingerprints of 9 varieties were established by amplification map of 3 repeatable

primers (me5/eml10,me7/em2,and me7/em3) ,and the 9 varieties could be identified separately. [Conclu-

sion) The 9 poplar varieties had high polymorphism in SRAP sites,and SRAP molecular markers technique

could be used for identification and fingerprint establishment of Poplar varieties.
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Table 1 Experimental poplar varieties and their genetic background
Rl (et FO WAL R R e 2D WAL 5
Variety Genetic background Variety Genetic background
s 101 X I iy WO 1 b
Populus alba X P. tomentosa var. truncata P. tomentosa var. truncata Varietas of P. tomentosa
bt 1101 Xk E 1 T8 30 5 £ 118 Tt R
P. alba X P. tomentosa var. truncata P. tomentosa No. 30 Clone of P. tomentosa
03-5-17 101 X#rtE A 84K BHAY X IREY
P.alba X P. tomentosa var. truncata P. alba X P. glandoulsa
- 1101 X F1H b B R X B
P.albaX P. tomentosa var. truncata P. alba(China) X P. tomentosa P. alba(China) X P. tomentosa
I-101 BB (EARFD P.alba (Traly)
1.2 DNA ZE 10 Z& R Im 51 e 9005 B W3R 2. 5149 AR T

F TIANGEN A 4 & PR 28 £ Bt 7] 6 48 HUAg
M BRI ZH DNALS g/ L B s W 58 e B UK J5 o 7 58 A0
KT WL e ik 2%t GRIBE B I A 1~2 L EB fif £ 4
Golden view, DLETE L AMT T Pusi EHf W EE 4547 .
I Ja s HEBESE AN DNA J5 i v 5 X6 B8, % DNA i
HEVRIEI R 30 ng/pl, —20 CRAFF .
1.3 SRAP R i
1.3.1 3l#peaffik 54 SIYFsI A Li 47
T 2001 AE R RSP TH, Ho 9 Z&0E 10 51 9 F1

AWy TR IR A BR A\l
1.3.2 PCR ¥ 4k 2 A£EHF S KRS ik
JE BB SRAP S B AR £, PCR /9 4 35 [ i & &
F e BAERRL 20 pL, Hidp 2 X Tap MasterMix (FE Ay 1
210 pL. 10 pmol/L IETA S Im 51414 1 L. B
1 pL(50 ng) ,RNase-Free Water 7 uL,

PCR ¥ # R B AR W By T (W26 R
M) (1094 CHIZEPE 5 min; 94 C A8 ¥E 1 min, 37 C
P 30 5,72 CHEAR 1 min,5 PMEFF; (2)94 “CAF P
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Table 2 SRAP primers for Populus L. in Sect. Leuce Duby

S0 7 7 RSP 3D ] S0 AR B 3 ]
Name of primer Forward primer(5'—3") Name of primer Reverse primer(5'—3")
em2 TGAGTTCCAAACCGGAAT mel GACTGCGTACGAATTTGC
em3 TGAGTTCCAA ACCGGACC me2 GACTGCGTACGAATTGAC
emd TGAGTTCCAA ACCGGAATG me3 GACTGCGTACGAATTTGA
em5 TGAGTTCCAA ACCGGTAG med GACTGCGTACGAATTAAC
em6 TGAGTTCCAAACCGGTTG meb GACTGCGTACGAATTGCA
em?7 TGAGTTCCAAACCGGTCC me6 GACTGCGTACGAATTCGA
em8 TGAGTTCCAAACCGGTCA me7 GACTGCGTACGAATTCAG
em9 TGAGTTCCAAACCGGTGC me8 GACTGCGTACGAATTCCA
eml0 TGAGTTCCAAACCGGTGT me9 GACTGCGTACGAATTATG
melO GACTGCGTACGAATTGTC
1.4 HEKESSHR KA.
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Table 3 Amplification of the 14 SRAP primer pairs to 9 poplar varieties
s pmpsnn FERERTECgmerwn PERERCC e
Primer pair Total number polymorphic N”,mber of polymorphic ane of
of bands bands special bands bands special bands
me2/em9 3 3 0 100. 0 0.0
me3/em3 11 9 2 81. 8 18.2
me3/eml0 18 14 4 77.8 22.2
me4/emb 14 11 3 78.6 21.4
me5/em3 11 9 2 81.8 18.2
me5/em4 14 13 1 92.8 7.2
me5/em?7 26 21 5 80. 8 19.2
me5/eml10 10 9 1 90. 0 10.0
me7/em2 14 13 1 92. 8 7.2
me7/em3 13 12 1 92.3 7.7
me7/em6 12 10 2 83.3 16.7
me7/em8 12 10 2 83.3 16.7
me8/em4 2 2 0 100. 0 0.0
me8/em9 7 7 0 100. 0 0.0
Et Total 167 143 24 85.63 14. 37

M 3 HIHN, 14 X5l Py d R il 167 S &
CHOHIE M 250 X R 5 14 11,93 . 2 8%
MW 143 25 2B RN 85, 63% , LS MEE ;14 X}
5194, me5/em7 PHE B S BUIR £, R 26 5%,

me8/emd P 1A S5l B L LA 2 Fk. me5/
eml0, me7/em2 Fl me7/em3 3 Xf 5| ¥ 14 45 5 Il
&1,
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1000 bp
750 bp

550 bp

250 bp

100 bp

B 1 me5/eml0.me7/em?2 F1 me7/em3 3 X5 *%F 9 AR AP K& 1%
M. DNA Marker(DL2000) ;1. 03-5-17;2. I-101;3. & 144 30 %5 ;4. 84K;5. 03-4-22;6. 03-4-9;
7R EA ;8. 03-6-11;9. Mt E L. WAL 3 AT G153 71 H me5/em10,me7/em2 Fl me7/em3
Fig. 1 Fingerprinting of 9 poplar varieties based on me5/em10,me7/em2 and me7/em3 primers
M. DNA Marker(DL2000) ;1. 03-5-1732.1-101;3. P. tomentosa No. 30;4. 84K
5.03-4-22;6.03-4-9;7. P. alba(China) X P. tomentosa ;8. 03-6-11;9. P. tomentosa var. truncata.

The primer pairs used from left to right in the figure are me3/em10,me7/em2,and me7/em3 ., respectively
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Table 4 Genetic similarity coefficients of 9 varieties of Populus L. Sect. Leuce Duby

WEY e EL 7

30 5
V’iﬁ . 03-5-17 1101 f.i%mz 84K 03422 0349 g};iiib)ax 03611 T ’f"v’;‘f.’” osa
No. 30 P. tomentosa truncata
03-5-17 1.00
1-101 0. 50 1.00
EHW 30 5 P.tomentosa No. 30 0.73 0. 46 1. 00
84K 0. 46 0. 64 0.42 1.00
03-4-22 0. 69 0.58 0.58 0.56 1.00
03-4-9 0.76 0. 50 0. 64 0.47 0.67 1.00
?flt)ﬁ(china) X P. tomentosa 0. 46 0.55 0. 50 0.63 0.56 0.56 1. 00
03-6-11 0.76 0. 44 0. 60 0. 40 0.67 0.71 0. 44 1. 00
% 0.68 0.43 0.65 0.43 0.59 0.75 0.50 0.73 1. 00

P. tomentosa var. truncata

A9 A B A SRR B IR AL AL R B 2Rl 9 SRR RS L A5 R LA 2.

03-5-17

03-4-9

03-6-11 E#I
— #HHE AWM Ptomentose var.truncata Group I

03-4-22

EHM305 PtomentosaNo.30

I-101
- & P.alba(China) X P.tomentosa Gromg [

0.:19 04;6 0,I63 0_7I0 0.77
i 48 1

Genetic similarity coefficient

B2 94 B RIS gl
Fig. 2 Dendrogram of 9 Populus L. Sect. Leuce Duby varieties
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Table 5 Fingerprint of 9 Populus L. Sect. Leuce Duby varieties based on me5/em10,me7/em2,and me7/em3 primers
lﬂjﬂéﬂﬁ &M /N bp 9 MNHEB R 9 varieties of Populus L. Sect. Leuce Duby
C()mf)lirr?i‘;()n Bands size 1 2 3 4 5 6 7 8 9
750 0 1 0 0 0 0 0 0 0
700 0 1 0 0 1 0 1 0 0
600 0 1 1 1 1 1 1 0 1
me5/em10 550 1 1 1 1 0 0 1 0 0
400 1 1 1 0 0 0 1 1 1
300 0 1 1 0 0 1 0 0 0
120 0 0 0 0 1 1 0 0 0
750 0 0 0 0 1 0 0 1 0
740 0 0 0 0 0 0 1 0 1
600 0 1 0 0 1 0 0 1 0
me7/em2 500 1 0 0 0 0 0 0 0 0
300 0 0 0 0 1 1 0 1 0
280 0 0 0 0 1 1 1 1 0
250 0 1 0 1 1 0 1 0 1
400 0 0 0 1 1 0 0 0 0
300 1 1 0 1 1 0 1 0 1
290 0 0 0 0 0 0 0 1 0
me7/em3 240 0 0 1 1 1 0 1 0 0
200 0 0 1 0 0 1 0 1 0
140 0 0 0 0 0 0 1 0 1
100 0 1 1 0 1 0 0 0 0

H:1.03-5-17;2. 1-101;3. B 30 5 ;4. 84K;5. 03-4-22;6. 03-4-9; 7. 4R 45 ;8. 03-6-11;9. HM T F#.
Note:1.03-5-1732. 1-101; 3. P. tomentosa No. 3034. 84K ;5. 03-4-22;6. 03-4-9; 7. P. alba(China) X P. tomentosa;8. 03-6-11;9. P. tomentosa

var. truncata.
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