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Genetic Stability and Diversity of
Sweetpotato Germplasm with SSR

ZHAO Dong-lan' ,ZHENG Li-tao’, TANG Jun',ZHOU Zhi-lin',CAO Qing-he'
(' Sweet Potato Research Institute ,Chinese Academy of Agricultural Sciences ,Xuzhou 221121 ;
*Guangdong Ocean University , Zhanjiang 524088)

Abstract: Genetic stability of 24 sweetpotato germplasm maintained in vitro more than 5 years in the National
Sweetpotato in vitro Genebank in Xuzhou,was analyzed using Simple Sequence Repeat ( SSR ) molecular markers. 20
pairs SSR primers were used. The results showed that all sweetpotato germplasm stored in vitro had the same amplified
products as the controls preserved in field nursery,indicating that the two different methods have the same effect on
preserving sweetpotato germplasm stability. Meanwhile, we analyzed the genetic diversity of 24 sweetpotatoe germ-
plasm. The dendrogram generated by UPMGA showed the genetic relationship among 24 accessions. The genetic simi-
larity among 24 accessions varied from 0. 57 to 0.93. The total number of bands and pelymorphic bands in the 20
primer combinations were 30 and 21 respectively. The 24 accessions were divided into 3 groups by cluster analysis.
The results may provide a theoretical basis for sweetpotato germplasms maintained in vitro and the breeding of sweet-
potato.
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Table 1 Test material

®Y SR RIFR A (4F )
Code Name Conservation time
1 3¢ 5
2 a7 5
3 avysn 5
4 LY 5
] BES G 5
6 HEXK 5
7 WK 5
8 & 5
9 #21-86 5
10 K 169 5
11 Bk s
12 H:A+# 5
13 % 75-57 (%) 8
14 M5 8 8
15 ape 8
16 -3 4 8
17 HEs S 8
18 B 8
19 225 8
20 m2 e 8
21 ARTE 8
2 BE1S 8
23 &1 57 8
% ®ETHR 8

1.2.2 SSRiziZH#H #HEA DNA H&SHRK
ZEY MR, R CTAB BB H Eot A &
DNA, PCR AWK Z J 4 DNA,1ul(50 ng/ul);
ET#5 ¥ & 1pl (10umol/L); dNTPsl. Sul
(10mmol/L) ;10 x buffer,2pl; MgCl,1. 6pl( 25mmol/
L); Taq B 0.2l (5U/pl); K Bi &8 & B 20pl,
PCR R FF:94C 5min;94C 455,55C 45s5,72C
1. 5min, 3£ 40 M FE#F;72°C 10min,

PHPEYR 6% LB BREBRE KL,
WRRLRA,
1.2.3 MRMZREYIE H BIO-RAD A 7] MBI
BEZREHERES S FiRiCAMAREXIBR
(HASFRRFB)NAXZEITBBRAEMLAR S
FCHIE, A DNA I HHiE R 1, EWiICH 0, REH
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WIER 2(E8) .

1.2.4 ¥ESLH  FH Quantity One 3 {4 ( Bio-
Rad) & AL 2w, Kk &5 R 5§ 5% DNA i
WHR1ABL,F—o2FRIEARA LAFHRER
LEFHBREN O, LR 1.0 EERATE
¥, A NTSYS-pe SRFALBBHE, SF X AE R EAT IR 2K
gl

2 ZRESW

%2 203 SSR3MHMARKE 4 M HEMHN S HHY

2.1 SSRiriCRAER

M 60 X} SSR 5| 4y o I L Hy 20 X B 5 3 1 S Bl
BERFHIIY(R2), HX20 519524 i
EMEHTTH ERER2HRFEFRTHBF
—3, 20 X5 P 3Ly 30 & DNA &4, £ A5 H
FE2N K, EH5METENTO% , P54 IBM2,
IBMi3 Wy s EERE 1.8 2,

Table 2 20 SSR primers and the expected size and polymorphic in 24 sweetpotatoes varieties

e EELF pﬁ:lﬁzﬂm FORA g8
Primer code Motif (bp) - Polymorphism
F R Expected size

1BM2 (AT)6(AG)11  GCTCCGATCTTCTTCAACT GTGAGGGCTGGTAGTAAAG 132 P
IBM5 (TC)10 GCCCTCATCTTCCTCATC CTCTCATGTAGTTCCAGTAAC 284 P
IBM6 (AT)4(GA)S  GATGCTCCGATTCTTTATGC CCTGGAAGTAGTGAGATTGG 27 NP
1BMI12 (TCC)5 GTGTGGAACTGTTIGAGGA .  TCAGATGAGTAGACCTTGTT 269 P
IBM13 (6CT)5 CCAGAAGACACAATCATTCAC GTTGATCGCCAGGATACG 286 P
IBM14 (€ee)s CCTGGACACATCAGTTCTT TACTTGGCGCTGATCTCA 31 P
IBMI6 (66C)5 GCGTTGCTACTTATTCACAA CTGGAGGCTTGATGACAG 331 NP
IBMI7 (TC)8 CAGGAGGAATGGATGGATG ~ CACCTAGAGACTGATGAAGAA 170 P
1BM20 (GAA)6 TATGGCAGAGGTGGTCAA AAGTCTTAGGATTGGGAGTG 217 P
1BM21 (€CG)S CCACTCTCCTAAGTCCTAAC  CGTCTGTAGAGGTATTGATAGT 292 P
IBM35 (GAA)S GAAGATTGGTGAGGACATTG GGATCTCCTTCACGGTTC 281 NP
1BM59 (AGG)S GGAACTCAATCACCAGGAC TCAACCCTAACCCTCCATT 262 NP
LBM445 (TA)6 AAGGAGCGGAGGGAAAAATA  ACAACACAGCCCTTCTCCAC 162 P
LBM701 (€CG)5 GGAACGGAGGAATGGCTT GGCAGATCAGAGCAGCATAA 274 P
LBM927 (AGAC)S GGCTCCTTCCATATCACCAA  TCCATGGTGGTGCAAGTAGA 162 P
LBM1371 (AT)6 AGCACAGCTTGTCCCAGTTT  TGGGAATTGAAGAGAGTGAGAA 166 P
LBM1564 (TC)9 GTCCGGCGAAGAGAGTTACA  TCTCCGATCACTCCAAAACC 148 P
LBM1741 (16)7 CTCCCTTAGGCCAGACCATA ~ CTACTACCATCGCCACCGAC 192 NP
LBM1990 (AG)7 TCTGCCCTCGCTAATCACTC CGCTTGCTGAGCTTTTTACC 232 P
LBM2066 (TTC)5 CCACTCTCCCCCGTTATCTT ~ TCGCTACACTTAAAGCTGCAAT 185 NP

PR&EABEMENP RRBRA L FH
P : polymorphic; NP :no polymorphic
2.2 mEEBACESH

JH NTSYS #4135 i 24 43 H 2 A0 B 6HE) B9
BEHMURK. BR3TH,24 HHEMTRBE
LR BOE 0.57 ~0.93 Z |, FHHEMRRR
0.74, b A AMAETEZEBEHMUER

BBR,H0.93, EA1H 7T 8K R —F R B R 4R
FOXATRER iy T E S| 0 Bt 7 MM 3k B SR
B4 5 1] BB FIAR 7 169 Z [8] B it 75-57 (8 ) FOALM 5
SZEBERUEBEREN 0.57, RAEIZHE
HREERRK.
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B1 5% IBM2 3 24 fp HE R H SSR 444
Fig. 1 Segregation of 24 sweetpotato varieties by IBM2

M:Marker DI2000 ;1 ~ 24 4 BRI 5 Kb 2e Wi IKGEGFBOR 4 Rl iR dt e, T
M:Marker DI2000; No. | =24 : Sweetpotato varieties listed in Table 1, and the lefi

presents the sample conserved in vitro ,the right presents the sample conserved in field , the same as below

B2 5% IBMI13 31 24 4 £ ¥ FE A SSR 47
Fig.2  Segregation of 24 sweetpotato varieties by IBM13
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2.3 BEHHF

FI A NTSYS $k {4 % 24 43 H B % Jf %8 08 i 47
UPCMA BX 417, BIER 3 HERLER % 0.72
HHECRE L 24 BHBATURR=KE F 1 %8
FIORMR, AHERRE BES S LAY R A
ETE Al FML HE8S FHE AMS S
MEAEEIREE6 BB, 2HRERE &
E15 H521-86. 87557 (%) . ZBEMEST
FRENXEE S HE, HERLK AU E K
F 169 BN+ MR 9 5. 410 57,8 225 Ak
W25,

R3 UHHEHEEEEAR

3 iig
3.1 HERAEHESRARRAKMREFHER
REEHE
ABIRY B F BB E2 M7 A
REOHERRER, R SSRiFICRRATE 2
R RESFREKFHRULER, TANESE
HKBRHRNEEEN,2 X ERFH B ERE
B REREETEMRMRA, HiL, ABFRA
A HEEMKEEESTRPEARBRETE
R

Table 3 Genetic similarity matrix of 24 sweetpotato accessions based on SSR

13 14 15 16 17 18 19 20 21 22 23 24

iil 2 3 4 5 6 7 8 9 10 1
1 100

2 0.771.00

3 0.90 0.87 1.00

4 0.670.63 0.70 1.00

5 0.87 0.80 0.83 0.60 1.00

6 0.80 0.80 0.83 0.73 0.73 1.00

7 0.730.73 0.83 0.60 0.73 0.73 1.00

8  0.80 0.67 0.70 0.60 0.73 0.80 0.73 1.00

9 0.77 0.73 0.87 0.83 0.70 0.77 0.70 0.70 1.00

10 0.77 0.67 0.80 0.77 0.77 0.70 0.77 0.57 0.73 1.00

11 0.83 0.70 0.80 0.63 0.87 0.63 0.67 0.63 0.70 0.77 1.00

0.73 0.67 0.77 0.67 0.70 0.67 0.77 0.67 0.80 0.80 0.77 1.00

0.70 0.77 0.80 0.83 0.70 0.70 0.77 0.63 0.80 0.73 0.73 0.77 1.00

0.87 0.70 0.77 0.67 0.80 0.87 0.67 0.87 0.70 0.70 0.70 0.60 0.57 1.00

0.73 0.67 0.77 0.67 0.67 0.73 0.87 0.67 0.70 0.77 0.60 0.77 0.70 0.67 1.00
0.77 0.77 0.80 0.83 0.70 0.83 0.77 0.70 0.80 0.67 0.67 0.7G 0.87 0.70 0.77 1.00

17 0.80 0.73 0.77 0.60 0.87 0.67 0.67 0.67 0.70 0.77 0.87 0.70 0.70 0.73 0.60 0.63 1.00

18 0.73 0.73 0.77 0.73 0.67 0.87 0.73 0.73 0.70 0.77 0.63 0.73 0.77 0.73 0.73 0.70 0.73 1.00

19 0.73 0.73 0.83 0.67 0.67 0.73 0.80 0.67 0.83 0.70 0.67 0.83 0.83 0.60 0.73 0.77 0.73 0.80 1.00

20 0.730.77 0.83 0.73 0.67 0.73 0.73 0.60 0.77 0.77 0.63 0.73 0.77 0.67 0.67 0.70 0.67 0.80 0.87 1.00

21 0.83 0.80 0.93 0.70 0.83 0.77 0.83 0.63 0.80 0.80 0.77 0.73 0.80 0.70 0.77 0.80 0.70 0.70 0.77 0.77 1.00

22 0.730.67 0.77 0.87 0.73 0.80 0.67 0.67 0.83 0.70 0.70 0.67 0.77 0.73 0.67 0.83 0.67 0.73 0.73 0.73 0.77 1.00

23 0.770.73 0.80 0.70 0.70 0.77 0.70 0.70 0.73 0.73 0.67 0.70 0.73 0.70 0.70 0.67 0.77 0.90 0.83 0.83 0.73 0.70 1.00

24 0.63 0.70 0.73 0.73 0.70 0.83 0.70 0.67 0.77 0.67 0.60 0.67 0.77 0.70 0.70 0.80 0.63 0.73 0.73 0.67 0.73 0.80 0.63 1.00

BT KB B5r &M, 3 RAPD ISSR £ H
MRMEAEKRTFEEKRARETR, 246
ZUEIHBEERNESHT. SERY S
(POD) {EHE# ISSR 4+ FHric ¥ 14 B 1% 5 %F B gk T
ER RUBRBRFNECHEEREETR, BW
%IR8 AN HBUR BT Y ISSR B 4 %T 4K 1R 35

#9~20 Ry H L H A DNA HTH 8, B
GREN EERGERBERIBS HEHRIEVR
BEAEDNAKELRRHEER RETEERY
i, EOBMALRMBIE R, Ray £ @5
RAPD.ISSR *f 3 /™ & 0 4+ Bl 4k 4% 10 3K .50 K695
HRRGEEEREREEMELSRERN, 2K 50 ki
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BARAMHE, MEMARNBRL LA ENZREMRE
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0.71 0.77 0.82
Coefficient

0.88 0.93

3 U BHNSHEET SSR S UPGMA R¥H
Fig.3 UPGMA dendrogram of 24 sweetpotato accessions based on SSR

AKX BF A SSR 4 FHRicxf 24 4 H & # i
TR, 2 WARE2 RBEFEFR TR B, KN
HEMRBRE2HRETATAFELR, RTid T
SSRAFEMT IR, AR WA S RE Bk A
SSR #5i€ W Z Bl I, AT 38 5 ISSR, AFLP, MASP,
RFIPE 4 FIRICHEREHE - SR MR LN =
ROMELEER MBS TS, ZXEEW
KBEERREREER  ALEFTFKRKELE
B Bt ZEZRRA T E(MREZHRAE F
ITHRELGES)RAUHEMRRET BRI HNRE

BEERENLE.,
3.2 HERBEARASSRESH
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0.74, ZAREMHESHHERBIRLRER
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