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Genetic Diversity of 111 Dioscorea alata Linn. Germplasms
Using AFLP Markers
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Abstract: Amplified fragment length polymorphisms ( AFLP) analysis was employed to reveal the genetic di-
versity of Dioscorea alata Linn. . 111 germplasms collected from six different provinces of China, were used with
eight AFLP primer combinations that generated a total of 1291 fragments. A total of 1286 fragments showed polymor-
phism in the germplasm analyzed. A variety of marker attributes like polymorphism information content ( PIC) ,
marker index (MI) ,and resolving power ( RP) values were calculated to assess the discriminatory power of eight
primer combinations. The average values of PIC (0.22) ,MI(35.67) ,and RP (50.50) indicated great polymor-
phic and distinguishable ability of the eight AFLP primer combinations. The primer combination E-AAC/CAG-M
was be most informative with PIC, MI,and RP being 0. 24 ,38. 56,56. 35, respectively. A total of 1286 fragments
presented polymorphism which could be summaried as great divesity among 111 Dioscorea alata Linn. germplasms
with extremely lower similiary from 0. 30 to 0. 82, with average of 0. 58. At the genetic similarity coefficient level of
0. 54 ,the unweighted pair group method with arithmetic mean ( UPGMA ) phylogentic anlaysis further classified
those gemplasms into four subcroups,and three germplasms( serial number 20,42 ,and 47) were individually sepa-
rated. The clustering results indicated no close relation to the geographic location of the germplasm.
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Table 1 The numbers and collection sites of 111 Dioscorea alata Linn. germplasms

5 SR RS KA F5 iy GE =2 SRAEH e N GE =2 KA
Serial number Original number  Collection site |[Serial number Original number Collection site ||Serial number Original number Collection site
1 Da-1 AELIE |38 Da-47 JUVEER |75 Da-117 T AR5
2 Da-2 wARZE |39 Da-51 e |76 Da-118 T BT
3 Da-5 wmHEE |40 Da-54 JOVEER |77 Da-119 T} R Byt
4 Da-9 zmxi |41 Da-56 SRR |78 Da-121 B
5 Da-14 EH (42 Da-76 IHMT |79 Da-122 R AE N
6 Da-62 =R |43 Da-77 JUVEER (|80 Da-126 W SCE
7 Da-63 ~EKH (44 Da-78 JHEER |81 Da-128 T T
8 Da-67 “HBE |45 Da-81 JIVERET |82 Da-131 T B A Tk
9 Da-68 ZHEMmA |46 Da-130 R |83 Da-134 T R I
10 Da-70 =R |47 Da-137 e |84 Da-140 R =
11 Da-73 = |48 Da-138 JUVEET|I8s Da-141 TR AE M
12 Da-74 =HRA |49 Da-168 JUUEEE ||86 Da-142 BN
13 Da-80 ZHAF |50 Da-170 IHmET |87 Da-143 TR AE M
14 Da-82 = |51 Da-97 FIMTEE |88 Da-144 TR AE M
15 Da-169 zHinE |52 Da-98 FNTEE (|89 Da-145 T} P 7
16 Da-7 JURMET |53 Da-83 R |90 Da-150 T R BN
17 Da-16 IREE |54 Da-84 WM |91 Da-151 AR
18 Da-17 JEREE |55 Da-86 W (92 Da-152 e PR
19 Da-18 JRIEE |56 Da-87 MR |93 Da-153 R v
20 Da-19 JTRMEH |57 Da-88 WHEXE |94 Da-154 MR AR
21 Da-22 TRMEE |58 Da-89 WHESCE |95 Da-155 6
22 Da-24 FUREER |59 Da-90 wEElRE |96 Da-156 ARy =]
23 Da-25 AR |60 Da-93 WrRE (97 Da-157 AN =]
24 Da-28 JRBRIT |6l Da-94 HERIAEIM (|98 Da-159 T R AE N
25 Da-171 JRES |62 Da-95 HEEEAK (|99 Da-160 RN
26 Da-23 JUVEAEMN (|63 Da-99 WECE  |[100 Da-161 TR AE M
27 Da-29 IR |64 Da-100 WRCE (101 Da-164 RGN
28 Da-30 IVaERE ||es Da-101 WREXE  ||102 Da-166 T R N
29 Da-32 PR |66 Da-102 HEHEL |[103 Da-167 T BN
30 Da-34 IIAT |67 Da-103 WEEM (104 Da-173 RN
31 Da-37 JUEEE (|68 Da-105 W |[105 Da-174 TR AE M
32 Da-38 JUTEEE |69 Da-106 HEr R |[106 Da-176 B 7R JT
33 Da-40 PR |70 Da-108 wWElkEE |07 Da-178 RN
34 Da-42 IR T |71 Da-110 WEAT 108 Da-179 T A
35 Da-43 A |72 Da-112 WM 109 Da-181 W CE
36 Da-44 SRR |73 Da-114 WEEEAEM (110 Da-183 W SCE
37 Da-46 A |74 Da-115 W AR L ||111 Da-184 R SCE




2 1 Wm0 KR

AL ZAEPE AFLP 4347 301

1.2 E[FZH DNA RJIREX

KHH R CTAB 32 #8 BOK 2 it Jr 55 X 4
DNA'"! JF 0. 8% BN MREE I AN A3 YR BE T
K DNA [ FBEZE 50 ng/ul, T =20 CARFER .
1.3 AFLP $#f

SR FH BR i P i U0 5 3% 4 B v — 2B S8 iR R 7E
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(NEB 2A7])5 U,37 CHAES h,
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EPE 2 min, 94 C7Z5HE 30 5,56 CIB A 30 5,72 CHEfH
80 s,30 MG, FJi 72 CHEMH 5 min,4 C 1#1F,

R B 20 A5 O T 15 79 2 pL, N A 1U Taq
fit},ANTPs 5 mmol/L, EcoR 1 5% F1 Msel 519 (dt5%
SHED) 4358 5 ng 130 ng, BLE AL 25 L () PCR S0
Wi, 94 CHEE2 min,94 CAEPE30 5,65 CIBA 30 s,
72 CHEMH 80 s, LU RFACTEMNELEL IR 0. 7 °C 473 12
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P14 23 MIEFH 4 °C IRFF, PCR Y4 ONAESEE Per-
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TTEMR S Z S EALE B R = X1, Ko i
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2.1 XEHBE AFLP ¥ 4R
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JEHEATY 8 P 1291 AN, Herh 28
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Table 2 Sequences of oligonucleotide adapters and primer combinations used in AFLP
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Primer combinations
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Sequence
and adapters

Bl gilEr S8

Primer combinations

52

Sequence
and adapters

EcoRI adapter 5">CTC GTA GAC TGC GTA CC <3’
5" > AAT TGG TAC GCA GTC TAC <3’
5">GAC GAT GAG TCC TGA G <3’

5">TAC TCA GGA CTC AT <3’

Msel adapter

5"> GAC TGC GTA CCA ATT CA< 3’

Preamplification EcoRI primer

Preamplification Msel primer 5’ > GAT GAG TCC TGA GTA AC <3’

E-AAC/CAA-M E-5'- GAC TGC GTA CCA ATT CAA C
M-5""-GAT GAG TCC TGA GTA ACT A
E-AAC/CAG-M E-5'- GAC TGC GTA CCA ATT CAC A
M-5'-GAT GAG TCC TGA GTA ACA A

E-AAC/CAT-M E-5'- GAC TGC GTA CCA ATT CAC C
M-5'-GAT GAG TCC TGA GTA ACA A
E-AAC/CTA-M E-5'- GAC TGC GTA CCA ATT CAC C
M-5'-GAT GAG TCC TGA GTA ACA G
E-ACA/CAA-M E-5'- GAC TGC GTA CCA ATT CAC G
M-5'-GAT GAG TCC TGA GTA ACA A
E-ACC/CAA-M E-5'- GAC TGC GTA CCA ATT CAA C

M-5"-GAT GAG TCC TGA GTA ACT A
E-5'- GAC TGC GTA CCA ATT CAC A
M-5""-GAT GAG TCC TGA GTA ACA A
E-5’- GAC TGC GTA CCA ATT CAC C
M-5'-GAT GAG TCC TGA GTA ACA A

E-ACC/CAG-M

E-ACG/ CAA-M
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Table 3 Marker attributes for 8 AFLP primer combinations used

2y ZEMEAE R
PHOLAE R . ZAVENLS [EE ESTH A S
S A N VAT b ) bricte e Mo
No. of No. of HArk Effective
Primer No. of Polymorphism Marker ~ Resolving
fragments monomorphic Percent multiplex
combinations polymorphic information index power
generated fragments polymorphism ratio
fragments content

E-AAC/CAA-M 166 1 165 99. 40 0.20 165 33.71 46.31
E-AAC/CAG-M 162 0 162 100. 00 0.24 162 38.56 56.35
E-AAC/CAT-M 145 0 145 100. 00 0.22 145 31.48 45.19
E-AAC/CTA-M 158 1 157 99.37 0.24 157 38.12 55.71
E-ACA/CAA-M 163 3 160 98. 16 0.23 160 36.75 52.29
E-ACC/CAA-M 152 0 152 100. 00 0.23 152 34.23 47.78
E-ACC/CAG-M 175 0 175 100. 00 0.20 175 35.53 51.05
E-ACG/ AA-M 170 0 170 100. 00 0.21 170 36.50 50. 11
43t Total 1291 5 1286 99.61 1.77 1286 284. 88 404.00
IR/]ME Min. 145 0 145 98.16 0.20 145 31.48 45.19
e RAH Max. 175 3 175 100. 00 0.24 175 38.56 56.32
15 Average 161. 38 0. 63 160. 75 99. 61 0.22 160. 75 35.61 50. 50
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Fig.1 AFLP profile amplified by primer combination E-ACC/CAG-M on part of Dioscorea alata Linn. germplasms
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Fig.2 PIC distribution for polymorphic fragments generated by AFLP primer combinations used
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Fig.3 The UPGMA phenogram of 111 Dioscorea alata Linn. germplasms
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