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Table 1 Morphological characteristics of Tii folium ambiguum Bieb. , T. repens L. and 9 hybrid Fy
R L7 5t 2% 2 FFIBk RHFR X
Material Leaf shape Tikka Leaf margin Flower Seed shape Germination rate/ % Setting rate/ %
Ta iz KA VEBS HRR AR H G UIBIZER S ] 21 72 86.0
Tr BlaJE B VBN YR SR LT 92 84.0
Al 5 B KEf VRN YR HERERE IR TE AR A 84 62. 4
A2 5 A V&3 HRR AR H G UIBIZER S ] 21 86 66.8
Bl 5 A V&3 HRR AR H G UIBIZER S ] 21 85 62.0
B2 5 RAf VEMBE HRR AR H G UIBIZER S ] 21 91 51.0
Cl i B VBN YR HERRBE IR TE AR A 80 53.0
2 i B VBN YR HERRBE IR TE AR A 85 37.0
D1 5 RAf VEMBE HRR AR H G UIBIZER S ] 21 83 66.0
D2 i B VBN YR HERRBE IR TE AR A 83 84.0
El i Kaf v EE YR HERRBE IR TE AR A 76 78.0
20 ng - L 20 CHIE . L3 B
1.2.2 ISSR-PCR Rtk & KPS HXIRK e IR AR BT Gt AR B IR M ml 2

B0 E AT WA RO ik 1
20 L ) J2 I R B i1, & A B DNA 1 4L 314
1 ull.2 X Tag PCR Master Mix 10 uL # ddH,O
8 uL. PCRY HEFH 94 °C HiALM: 3 min,94 CA
PE 30 5,50~72 ‘CURMBEA R T P ) iR & 45 s,
72 CHEM 90 s, 3k 35 AMEIF; MLJ5 72 ‘CHEH10 min,
4 CIREEH.

1.2.3  mBKRI B | e B oL B 344
FH 200 B IR R BRI 64 7 B Uk B Rl 150 V, HB Ik
BFIE] 2 55 min, 25 68 AR ekl AT e 8 3 75
Upvitec B B8 £ 45 (Biospectrum 410) 7 BEAH{R T .
AN R = MM A = 3R R 4 DNA iR , it
17T ISSR G ET MM E. M 32 MREEE 51 Hy (Fr IR
A PR B G B0 H L AR TR R PR AT
ZEMEENERT YT ISSR My HGE 2.,

F2  ISSR RIS

Table 2 ISSR primers sequence selected in the study

FE 38&% 31BFNG3Y  FS 34 3FERIG-3)

Number  Primer  Primer sequence Number Primer  Primer sequence
1 S2 (A®SGC 17 UBC848 (CAERG
2 S7 (AO)BCG 18 UBC849 (GD8YA
3 S10 (GAX8CC 29 UBC850 (GT)BYC
4 S20 (TO8CC 20 UBC851 (GD/YG
5 S22 (CDBG 21 UBC807 (AG8T
6 S25 (CCHH6 22 UBC810 (GAST
7 S27 (AGBAC 23 UBC812 (GA)BA
8 528 (AG8TC 24 UBC817 (CABA
9 S30 (AC)8GA 25 UBC822 (TCBA
10 S33 (AC)8GT 26 UBC825 (AO)8T
11 S34 (AC)BCT 27 UBC826 (AO8C
12 S35 (ACBAG 28 UBC834 (AGSCTT
13 S37 (GA)8CT 29 UBC835 (AG)8CTC
14 41 (CDSA 30 UBC846 (CAY8RAGT
15 3 (CDHETC 31 UBC856 (AC)8CTA
16 UBC841 (GA8YC 32 UBC848 (CASRG

H:R=(A,,Y=(C,D,
Note:R=(A,&,Y=(C,D.
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¥ : M. DNA Marker; 1. Al; 2. A2;3. Bl; 4. B2;5. C1;6. C2;

7.D138.D2;9. E1;10. Tr;11. Ta. T,

Note: M, DNA Marker; 1. Al;2. A2;3. Bl;4. B2;5. C1;6. C2;

7.D1;8. D2;9. E1;10. Tr ;11. Ta. The same below.
Bl SME=MHEMA=ME 9 &M
F, R¥ERHEEH DNA B ik
Fig. 1 Genomic DNA electrophoresis of Tri folium
ambiguum Bieb, , T, repens L. and 9 hybrid F;

B2 BME=MEMA=0MTE 9 MRH
Fi R RS WA) ISSR § LR
Fig. 2 ISSR result of Tii folium ambiguum Bieb. ,
T. repens L. and 9 hybrid F, with partial primers

®3  HEHMSIMFIIRTEER

Table 3 Primers sequence and amplification results
YA EEMERTHR EBEME LA
ElEy] CESCR RIS Number Number of Percent of
Primer BE
Primer of amplified  polymorphic polymorphic
sequence Tm/°C
bands bands locus/ %

S2 (AG8GC 54.6 4 3 75.00
S10 (GA)8CC  57.3 6 3 50. 00
S20 (TC8CC  57.3 5 4 80. 00
S22 (CDBG 54.6 7 5 71.43
S30 (AC)8GA  55.0 11 10 90. 91
$833 (AC)8GT  55.0 7 6 85.71
$41 (CD8A 52.2 5 2 40. 00
43 (CDBTC  55.0 2 1 50. 00
UBC807 (AG)8T 52.2 8 4 50. 00
UBC810 (GA8T 52.2 11 9 81. 82
UBC822 (TO)8A 52.2 9 7 77.78
UBC83¢ (AGSCTT 55.4 7 3 42. 86
UBC835 (AG)8CTC 57.6 10 6 60. 00
UBC841 GAYY8C  55.0 9 4 44, 44
UBC849 (GT)8YA 52.7 5 3 60. 00
UBC850 (GD)8YC 55.0 5 2 40. 00
A Total 111 72 64. 86

2.3 BEHMURKSRERS

T 11 AR I AR 2 6] 3 e R IR
Nei tHE BB B MERE =R | =00 9 A4
Fy fUHERRRI GS, JF- R HE GS T REE] GD(ER 1.
Hrr,D1 A1 E1 #) GS &K 0. 926 6,3K7% 2 MR}
P R AL DL M A =0 GS |/
0.522 9, Ui Bl Z4 % D1 5 i =n BBt & R 2 0E
BRGIONEFMEF RRSEME=MHEZEN GS
1£0.7156 ~0.853 2, 5 9 = Z 6] B GS 7¢
0.522 9~0.596 3, XAEBERXRNMAE L, ZF F
REEETRAEMRE=MHE. ELWBRETEM
KoM RARAER.

11 AR BHE B9 GD 7E 0. 073 4~0. 477 1,7
¥E R 0.241 2, HA, Z4F F, R D1 5 EL i GD
e/ 0.073 4,80 DL Al E1 fat & MR oA 18 CL
S5H=m GD &2 0.467 9,Z2F C1 51 =0t
Rtk ERR K. 9 M F F RS EmE =t
B GD 7E 0.146 8~0.284 4, 53 =0t GD 1
0.403 7~0.477 1,9 Mefh B, kR SE IR =
) GD #/NF S5 H =AM GD, 2L 9 4R By
REZHFTIR T EARBREER.

2.4 BWIMRZ=MESHZHZRAM 9 N4 F AR
YRR IR 51T
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GD=0.89,A1.B2. Ta . Tt % H—3%,A2 F Bl H—
2#,C1 # C2 H—33,D1.D2 # El h—3%; % GD=
0.86,A1.Ta . Tr &% ~H—25,A2.B1 fil B2 h—3&,C1.
C2.D1.D2 il E1 H—3;4 GD=0. 77,11 A~ ftiR 4t
BTSSR = R385 —28h ALLA2.BL M B2, 55—
2% C1,C2.D1.D2,E1 #1 Ta,%£HB D1.D2 # E1 &5

A Ta AL R AR, 55 =268 Tr; ¥4 GD=
0.76, AT 43 R P R, B Tr Bty — 28, Hov | 10
MRHE S — K, ML LIRS, R F AW
C1.C2.D1.D2 1 E1 |4 A1,A2.B1 1 B2 ¥ %5 T8
AT R = BRI AR MR A TE AR E R B
HHIT (3,

F4 EME=ZME.B=MHE I1MEM F RERNEEHECUREEEES
Table 4 Genetics similarity and distance of Tii folium ambiguum Bieb, ,T. repens L. and nine plants of hybrid F;

##L Material Al A2 Bl B2 Cl Cc2 DL D2 El Tr Ta
Al 0.201 8 0.201 8 0.284 4 0.256 9 0.238 5 0.247 7 0.220 2 0.229 4 0.449 5 0.229 4
A2 0.798 2 0.128 4 0.137 6 0.256 9 0.220 2 0.174 3 0.220 2 0.192 7 0.431 2 0.284 4
Bl 0.798 2 0.871 6 0.174 3 0.256 9 0.220 2 0.229 4 0.256 9 0.229 4 0.431 2 0.229 4
B2 0.715 6 0. 862 4 0.8257 0.211 0 0.229 4 0.238 5 0.247 7 0.256 9 0.403 7 0.256 9
Cl 0.743 1 0.743 1 0.743 1 0.789 0 0.128 4 0.119 3 0.146 8 0.156 0 0.467 9 0.174 3
C2 0.761 5 0.779 8 0.779 8 0.770 6 0.871 6 0.137 6 0.146 8 0.137 6 0.449 5 0.192 7
D1 0.752 3 0.825 7 0.770 6 0.761 5 0. 880 7 0.862 4 0.137 6 0.073 4 0.477 1 0.165 1
D2 0.779 8 0.779 8 0.743 1 0.752 3 0.853 2 0.8532 0.862 4 0.101 0 0.449 4 0.156 0
El 0.770 6 0.807 3 0.770 6 0.743 1 0.844 0 0. 862 4 0.926 6 0. 899 0 0.440 4 0.146 8
Tr 0. 550 5 0.568 8 0.568 8 0.596 3 0.532 1 0.550 5 0.522 9 0. 550 5 0.559 6 0.385 3
Ta 0.770 6 0.715 6 0.770 6 0.743 1 0.825 7 0.807 3 0.834 9 0.844 0 0.853 2 0.614 7

EFREL A GD AL TR GS.
Note: Genetic similarity(above diagonal) and genetic distance(below diagonal).

Al

M A2
—
B2

Cl
C2
D1
El
D2

Ta
Tr

0.56 0.65 074 0.84 003
AL %L Coefficient

3 ENMER=ZMEBAZHEIHRH
F REEBRMWRESH
Fig. 3 Cluster analysis of Trifolium ambiguum Bieb. ,
T. repens L. and 9 hybrid F;
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ISSR Analysis for Hybrid F, of Tii folium ambiguum Bieb. and T. repens L.

ZHOU Ying' , WANG Mingjiu' ,CHEN Guoging' , HUANG Fan?
(1. College of Grassland and Resource and Environmental Science, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia
01001932, Grassland Research Institute,Chinese Academy of Agricultural Sciences, Hohhot,Inner Mongolia 010010)

Abstract; With Tri folium ambiguum Bieb, (2n=6X =48) as female parent and T. repens L. (2n=4X=32) as
male parent, by outcrossing and embryo rescue technology, their hybrid F; plants were obtained. Genetic difference
degree of 9 strains hybrids F; and their parents were analyzed via ISSR molecular markers. The results showed
that 111 bands of ISSR markers were amplified with 16 primers,and length of DNA fragment ranged from 100 bp
to 2 000 bp, 72 bands were polymorphic, and percentage of polymorphic bands reached 64.86%. The genetic
distance(GD) of 11 tested plant materials ranged from 0. 073 4 to 0. 477 1, with average of 0. 241 2, The genetic
distance among 9 strain hybrids F, and T. repens L. was larger. The genetics similarity among 9 strain hybrids F;
and T. repens L. was less than Tri folium ambiguum Bieb. ,9 strain hybrids F; expressed more parental genetic
information.

Keywords: Tri folium ambiguum Bieb. ; T. repens L. ;F, hybrids;ISSR analysis
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