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ISSR Analysis of Alfalfa Germplasm Resources
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Abstract: Inter-simple sequence repeat (ISSR) techniques were used to identify the genetic diversity of 30
brome germplasms collected from China and abroad. This study provided scientific basis for genetic im-
provement and molecular marker-assisted breeding of alfalfa (Medicago L.). Results showed that a total
of 112 bands were amplified by 10 ISSR primers, in which 59 bands were polymorphic. The average per-
centage of polymorphic bands was 74.5%. Each primer amplified 11. 2 DNA bands on average. Mean val-
ues of polymorphism index and effective alleles were 0. 3727 and 1. 4280 by POPEGENE 32 software analy-
sis. Based on the results of amplifying, the genetic distance was analyzed and a tree diagram was construc-
ted using SPSS 17. 0 algorithm. The 30 alafalfa germplasms were classified into 3 groups. The first group
included Zhungeer, Aohan, Zhaodong and 19 other germplasm. the second group included Jinda and the

third group included Heping, Debao and 10 other germplasms.
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Table 1 Germplasm of alfalfa
(G
No. Varieties(Strain) Species name Type
1 Medicago varia Martin. ‘Rambler’
2 Medicago sativa L. ‘Biaozhun’
3 FD2 Medicago sativa L. ‘FD2’
4 1 Medicago varia Martin. ‘Caoyuan No. 1’
5 2 Medicago varia Martin. ‘Caoyuan No. 2’
6 3 Medicago varia Martin. ‘Caoyuan No. 3’
7 1 Medicago varia Martin. ‘Xinmu No. 1’
8 2 Medicago varia Martin. ‘Xinmu No. 2’
9 1 Medicago sativa L. ‘Gongnong No. 1”7
10 2 Medicago sativa L. ‘Gongnong No. 2’
11 Medicago sativa L. ‘Mintu’
12 Medicago sativa L. ‘King’
13 Medicago sativa 1. *Neimeng Zhungeer’
14 Medicago sativa L. ‘ America’
15 Medicago falcata L.
16 Myaril Medicago varia Martin., ‘Myaril’
17 Medicago sativa L. * Aohan’
18 Medicago sativa L. ‘Zhaodong’
19 Medicago sativa L. ‘ Yuxian’
20 Medicago varia Martin. ¢ Algonquin’
21 1 Medicago sativa L. *Zhongmu No. 1’
22 WL324 Medicago sativa L. *W13247
23 Medicago sativa L. ‘Heping’
24 Medicago sativa 1. ‘Empress’
25 (@) Medicago sativa 1. ‘Ultra |’
26 [@ID) Medicago sativa L. ‘Ultra I’
27 Medicago varia L. ‘Russia’
28 Medicago sativa L. ‘Derby’
29 Medicago sativa L. Sitel’
30 Medicago sativa L. ‘Jinda’
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Table 2 ISSR primer, primer annealing temperature, amplified band numbers, and polymorphic band numbers
/C / / /%
No. Primer sequences  Annealing temperature No. of bands No. of polymorphic bands Percent of polymorphic
828 (TG)8A 49 12 9 75
829 (TG)8C 49 10 8 80
830 (TG)8G 50 18 — —
841 (GA)8YC 52 9 7 78
844 (CT)8RC 52 10 7 70
845 (CT)8RG 51 7 5 71
852 (TC)8RA 53 15 — —
854 (TO8RG 53 10 8 80
859 (TG)8RC 53 9 6 67
860 (TG)8RA 55 12 9 75
Total 112 59 74.5
(PIC) 0.3727
(NE) 1. 4280
250~1600 bp
:Y=C,T;R=A.G, “—” DNA DNA

Note: Y=C,T; R=A,G. “—"” missing bands compared with DNA marker
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Amplification map of 828 ISSR primers
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Table 3 Jaccard similarity coefficient matrix of alfalfa germplasm
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
1 1
2 76 1
3 .78 .86 1
4078 .73 .82 1
5 79 .74 .77 .80 1
6 .72 .77 .79 .71 .87 1
70073 .75 .71 .77 .79 .89 1
8§ .78 .76 .69 .73 .77 .79 .86 1
9 .76 .79 .54 .39 .46 .77 .74 .70 1
10 .78 .74 .79 .63 .69 .72 .74 .77 .72 1
11 .58 .64 .72 .79 .69 .71 .78 .67 .71 .78 1
12 .79 .77 .73 .75 .89 .83 .67 .59 .70 .72 .79 1
13 .76 .79 .64 .59 .70 .74 .76 .75 .82 .67 .73 .77 1
14 .67 .72 .78 .75 .80 .81 .68 .76 .84 .77 .79 .74 .86 1
15 .78 .72 .77 .74 .75 .83 .86 .81 .79 .73 .75 .83 .64 .89 1
16 .75 .78 .76 .74 .79 .82 .87 .89 .73 .78 .71 .70 .70 .82 .90 1
17 .81 .76 .79 .74 .86 .84 .79 .75 .77 .71 .83 .84 .76 .79 .74 .84 1
18 .81 .73 .83 .74 .70 .68 .71 .83 .78 .72 .77 .86 .71 .70 .87 .70 .91 1
19 .74 .73 .78 .75 .79 .73 .64 .68 .71 .70 .84 .85 .77 .86 .83 .70 .86 .90 1
20 .73 .77 .74 .76 .83 .85 .76 .70 .77 .82 .86 .89 .84 .8 .76 .79 .74 .72 .93 1
21 .73 .75 .75 .76 .83 .75 .71 .62 .68 .78 .72 .82 .84 .84 .71 .86 .85 .83 .84 .89 1
22 .72 .78 .75 .73 .77 .79 .74 .70 .71 .77 .73 .86 .83 .87 .70 .71 .77 .73 .82 .85 .75 1
23 .61 .45 .65 .86 .84 .78 .63 .65 .78 .37 .45 .68 .86 .77 .59 .43 .63 .85 .39 .66 .74 .78 1
24 .70 .76 .79 .81 .82 .73 .84 .82 .70 .65 .74 .78 .87 .81 .89 .37 .48 .86 .75 .77 .73 .71 .70 1
25 .62 .73 .65 .61 .65 .70 .77 .78 .85 .49 .50 .72 .71 .79 .76 .81 .76 .71 .72 .80 .70 .58 .85 .77 1
260 .73 .73 .79 .60 .74 .31 .65 .72 .75 .73 .30 .50 .84 .84 .86 .85 .90 .76 .73 .89 .67 .89 .8 .71 .75 1
27 .67 .60 .70 .67 .60 .54 .62 .64 .63 .58 .68 .67 .71 .77 .83 .77 .73 .70 .64 .77 .76 .67 .79 .83 .54 .79 1
28 .41 .39 .51 .44 .37 .30 .38 .36 .46 .43 .41 .38 .31 .36 .43 .41 .41 .38 .45 .39 .40 .28 .39 .36 .38 .40 .39 1
29 .40 .54 .49 .47 .53 .48 .52 .40 .57 .38 .52 .38 .42 .43 .42 .44 .47 .40 .38 .48 .43 .34 .33 .57 .50 .44 .52 .39 1
30 .43 .36 .47 .45 47 46 .48 AT .46 .41 .42 .40 .42 .42 .40 .43 .58 .44 .56 .45 .42 .43 .41 .29 .50 .32 .29 .50 .52
) “pr
Note: For page layout, data in the table were eliminated “0” before decimal point
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, SPSS 17. 0 FD, . 1 . 2 . 3. LN
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. 20 .30 .Myarile . .



100 20

C 19 3 2 . N )3 2 5 3 10
R . R .myarile . : . . 1 (WL324, .
. 9 1, . (I, . o
3 JFD; | 1 1 . 2 30 , , ISSR

CASE
Label Num

£ LI — SO0 L B O D00 ~Jihd — Chd —fa i 001 S Ln

o d I B D B =i D
N

— —

7 —
27 —
28
2
Fig. 2 Dendrogram of 30 alfalfa germplasms
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