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Genetic Diversity of Resistance to Phytophthora Root Rot
Based on SSR Markers
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Abstract: The abundant genetic diversity provides a broad genetic basis for soybean breeding. Based
on 35 pairs of SSR markers, the genetic diversity of 60 soybeans being resistant to Phytophthora root rot in
Northeast China was analyzed. A total of 189 alleles were detected, with an average of 5.4 alleles per locus.
The polymorphism information content index ( PIC ) was variable from 0.1550 to 0.8195 with an average of
0.6636. The genetic similarity coefficient varies from 0.31 to 0.74. The fingerprint map of 60 resistant varieties
was constructed using 5 pairs of highly polymorphic SSR primers. The fingerprints can distinguish 60 resistant
materials of Phytophthora sojae root rot one by one. Using NTSYS2.10 clustering analysis based on genetic
distance, sixty resistant genotypes were divided into 7 groups, of which 78.33% of resistant varieties ( lines ) had
a similarity coefficient between 0.45 and 0.74. That indicated a relatively narrow genetic difference among these
resistance-conferring genotypes. The results of cluster analysis and population genetic structure analysis partially
overlap, suggesting the existence of multiple penetration and communication events between resistant materials in
different regions.
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Table 1 Name and origin of 60 varieties resistant to phytophthora sojae root rot

i AR KR A7 A i HTR KR PRAF L
No. Name Origin Save unit INo. Name Origin Save unit

1 Tk 2 5 HMERBBEAEACE R EAREARREE B e HARILG B ARBE
2 BEE19 BRIGHIDCRBIITASE I BRIGHIDCR BT |32 K4 AR AR

3 TR BT 2 BRI REIE (|33 AFG HAAR AR

4 BEUNRT TR AR 34 I TR HARE AR

5 CHEEKRT et SdE AR 35 BRIEIIRIEE A B AR

6 B2 BRICTIRBIETATERSSHE I BRI BT 36 K AT HARE AR

7 BkHF25 PRI AR T A PEZSSCT ARIS T AR BT 31 HEU IR B AR

8 HFEpmT LT HERE BRI T AR 38 HAER: AR B AR
9 HUME TS 7N BRI T AR B 39 AR T ARILIR HARE AR
10 [EHNE 107 R PHA AR 40 Wl FH WA AR (TR B AR
1 730 HEBEBEATEAAST R P EARBE 41 WE R HARE AR B
12 ZR7TS BACKRBTA M ACT N BIBTTARRIBE 42 M AR HARE AR B
13 Ebk21S EMERBIBEATEARASE I AR AR 43 BRE19 BRI AR} I 2 58T A BRI 3 DAL BT
14 Jufk2l HARATRB A EASSE R AR AR B 44 BT LT PIA AR} P
15 L5 11 ILTARRRBEA AT R L TARR 45 EfH 1LT 20K BRI 3 DAL BT
16 k1% AP AC T AR T 46 HF20%5 FIMXARRAAH  ATLHKCARRT
17 JLE&E SR BRI (147 ARk 365 ARALA B ASTH IL ARAA B

18 ik 37-1 PRI BIETARHE (|48 DRI IRV BIEIT A AR BE
19 fREE PRIV BIETTAARE (|49 XEEUB Y RUR BRI A ARG
20 SR S AT BITAALRIBE ||50 k20 5 HRERB AT R AR ARRE
21 RAPERT Sy AT BITAEALRBE (|51 L2 SEDRBIA AT IR SRE AP
22 KPR BRI T HEPHT A 52 HER 5 SEDRBIA AT IR SR E AR
23 k3 S HMERBIBEA AT E AR ARRBE 53 4IL30% HARE AR (A AR
24 Fitks5 S HMERBIBEA AT E AR ARRBE 54 WHRIGHE TR AR
25 Fitke T HMERBIBEA AT E AR RRBE 55 TR AT AR
26 Juk4s HARTTRBT A AT E AR ARRBE 56 EEFEE AT AR
27 AA5601-1 EMERRIEE (AR ) AR AR 57 VAEEDDRLE HARIAE AR
28 AL 60052 EHMEARRIEE (AR ) EARERRBE 58 MEAYETEEK A HAE AR
29 Rk HARIE HAAE AR 59 MR HAET A AR
30 KR RS HAAE AR 60 AR RIS AR
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Table 2 SSR electrophoretic alleles and polymorphic information content indices
" Jif@'iﬁ S HE A AL PIC i sreresene || a1 ﬁ%@ﬁ# AL PIC i P
Primers Linkage Number of PIC value  Diversity index || Primers Linkage Number of PICvalue  Diversity index
group alleles group alleles
satt300 Al 10 0.8195 1.9575 satt130 G 6 0.6967 1.4207
satt390 A2 3 0.1550 0.3285 satt309 G 3 0.4918 0.7974
satt429 A2 7 0.7102 1.4911 satt352 G 3 0.4461 0.7920
satt197 Bl 5 0.6779 1.2994 satt434 H 7 0.7373 1.5737
satt453 Bl 4 0.7317 1.3445 satt442 H 5 0.6925 1.3568
satt168 B2 5 0.6870 1.3128 satt571 I 4 0.5322 0.9307
satt577 B2 4 0.6183 1.1441 satt431 J 6 0.6689 1.3590
satt180 Cl1 6 0.7530 1.5544 satt242 K 4 0.5084 0.9737
satt281 C2 8 0.7264 1.6007 satt588 K 6 0.6515 1.2696
satt286 C2 4 0.6833 1.1933 satt373 L 6 0.6843 1.4393
satt307 C2 5 0.6920 1.3203 satt462 L 4 0.6811 1.2185
satt184 Dla 7 0.7595 1.6051 satt308 M 5 0.7871 1.5768
satt267 Dla 3 0.4547 0.7945 satt022 N 4 0.6363 1.1437
satt005 Dl1b 6 0.7995 1.6785 satt530 N 4 0.5729 1.0034
satt226 D2 8 0.7728 1.6789 sattl73 (0) 6 0.6488 1.3318
satt146 F 7 0.7669 1.6366 satt243 (0] 6 0.8023 1.6956
satt334 F 5 0.5765 1.1167 satt345 (0) 6 0.8105 1.7222
satt586 F 7 0.7924 1.6890
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Table 3 SSR fingerprints of 60 resistant materials constructed with 5 pairs of primers
= 51444 FF Primer name =] 51444 FF Primer name
No satt300 satt345 satt243 satt586 satt226  ||No. satt300 satt345 satt243 satt586 satt226
1 1000000100 100000 111000 1000000 11000000 ||31 0010010000 100000 011000 0100100 10000000
2 1000000100 100000 101100 0100000 01100000 ||32 0010000100 000010 111000 0100000 01000000
3 1000000100 010000 111000 0011000 11000000 ||33 0010000100 000001 000100 0100000 01000000
4 1000000100 001000 110100 0100000 00110000 ||34 0010000100 000001 100100 0010000 00010000
5 1000000011 000100 010100 0100000 10000000 ||35 0010000100 100000 000011 1000000 11000000
6 1000000010 000010 000110 0001000 10000000 ||36 0010000000 001000 100100 0000010 00000100
7 1000000010 000001 100100 0010000 10000000 ||37 0010000000 001000 100100 0000100 10000000
8 1000000010 000010 111000 0000100 10000000 ||38 0010000000 000001 000100 0010000 01100000
9 1000000010 000100 000110 0100000 10000000 ||39 0010000000 001000 101100 0000100 10000000
10 1000000000 001000 111000 0000100 00100000 ||40 0010000000 000010 010100 0010000 00110000
11 1000000000 100000 101100 0000010 01000000 ({41 0010000000 010000 000100 0010000 00100010
12 1000000000 100000 110000 0100000 00001000 ||42 0010000000 001000 010000 0000001 00100000
13 1000000000 001000 000110 0000100 00001000 ||43 0001000000 000001 010000 0100000 10000000
14 1000000000 001000 100100 0000100 10000000 ||44 0000101000 000001 000100 0001000 10000000
15 1000000000 000001 110000 0100000 11000000 ||45 0000100000 000001 011000 0100000 00001000
16 1000000000 001000 110000 0010000 10000000 ||46 0000011000 010000 100100 0000100 00010000
17 1000000000 000001 110000 0000100 10000000 ||47 0000010000 000010 100100 0000100 01000000
18 1000000000 000001 110000 0010000 10000000 ||48 0000000101 000001 000011 0100000 00000101
19 1000000000 000010 110000 0010000 10000000 ||49 0000000011 001000 000011 0001000 00100000
20 1000000000 100000 001100 0010000 10010000 ||50 0000000011 001000 100100 0001000 00100000
21 1000000000 000101 001100 0000100 10010000 ||51 0000000010 100000 100100 0100000 00100000
22 1000000000 010000 010001 0000100 01000000 ||52 0000000010 000010 100100 0001000 00100000
23 1000000000 100000 010011 0001000 11000000 ||53 0000000001 010000 100100 0000100 11000000
24 1000000000 000001 000011 0100000 01000000 ||54 0000000001 001000 011001 0000001 00000001
25 1000000000 000100 000100 0001000 01000000 ||55 0000000001 000001 100100 0010000 00000010
26 1000000000 000100 000100 0001000 10010000 ||56 0000000001 000001 100100 0000100 00010000
27 1000000000 010000 110001 0100000 11000000 ||57 0000000001 001000 000011 0001000 10000000
28 0101000000 001000 010001 0000100 00100000 ||58 0000000001 001000 110000 0010000 00010000
29 0100100000 010000 010110 0010000 01000000 ||59 0000000001 010000 000011 0100000 01000000
30 0100000000 100000 011000 0000100 01100000 ||60 0000000001 010000 110000 1000000 01000000
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Fig.1 SSR cluster diagram of 60 resistant materials
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Numbers 1-60 in the figure correspond to Numbers in Table 1. In brackets, 1 represents varieties of Jilin province,

2 represents varieties of Liaoning province, 3 represents varieties of Harbin province, and 4 represents varieties of other provinces
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Fig.2 Population genetic structure of 60 resistant genotypes
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