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RAPD analysis of genetic relationship of 22 alfalfa varieties
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Abstract: [Objective] The study was done to judge genetic relationship of different varieties of alfalfa,
making the most of heterosis and gaining good hybrid offspring. [Method) With RAPD markers, NTSYS
software was used for cluster analysis of 22 alfalfa varieties genetic distance and kinship analysis between
them. [Result] The 22 alfalfa varieties of genomic DNA were amplified with 22 random primers,and there
were 257 polymorphism fragments in the 289 amplified fragment found,accounting for 88. 93%. The range
of DNA bands amplified of each primer was 4 to 18,an average of 13. 1, polymorphism bands 2 to 17,an av-
erage of 11. 7. The variation range of genetic distance of 22 alfalfa varieties was 0. 135 6—0. 361 1,and the
average value was 0. 209 5. Evidently,a larger genetic variation happened between varieties,and the largest
was “WL252HQ” and “Algonquin”, the Smallest “Derby” and “Sitel”. [ Conclusion] “Algonquin” and
“Sandity” and the other 21 varieties show more distant relationship, the crossing between them and the
other 21 varieties crossing can gain higher heterosis. “Haygrazer” crossing with the other 21 varieties can
also gain higher heterosis.
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Table 1  Name and source of 22 alfalfa varieties
%5 rin N3 JE ETRE it i NI JEL
Code Variety Fall Source Code Variety Fall Source
1 4k Z F| V. Victoria 6 FE American 12 WL324 5 [E American
2 4 fig Total 3 2% [ American 13 WH323ML 4 2 [ American
3 25 Queen 4 % [E American 14 WL323HQ 3 F [E American
4 e AmeriGraze 4 % E American 15 WL232HQ 2 2% [ American
5 Bl R Xl 4 Algonquin 3 % [E American 16 4 B )5 God Empress 3 2 [E American
6 =19H| Sandity 5 fif 2% Holland 17 ZAR R ¥ Affinity 4 % E American
7 H1E —*%5 Zhongmu 1 #1[# Chinese 18 T 4% Derfy 5 i1 2% Holland
8 FE4HE Sitel 5 i 2% Holland 19 %52 Derby 5 i 2% Holland
9 B8 T Alfalfa King 4 % E American 20 [ Ji 25 ¢ Guyuanzihua 1 [ Chinese
10 K E 4 Guanzhongmuxu #1[# Chinese 21 E 15 54 Alfalfa 54 4 fif 2% Holland
11 WL252HQ #%[E American 22 N #H Haygrazer 4 %K Canada
L1.2 XAAH 5 i 0 Tag B 22 0k L2 REAHE
ANTP. FEHLG P55 0 A PSR R R AW H AR 1.2.1 M A B4 DNA g R KKK R

BRAF. @R 91 4 RAPD 5 ¥ #EAT i, 3k
i 1 H AT A BB 70 AN Horp 22 SIS (R
DREY HY I HAT Z B0 5 W TR R K
AL R 2 B AT
R2 URTEREERGXRIMM 22 &
B MEFE S 5 F 5

Table 2 22 random primers and their sequences

used in the RAPD analysis of alfalfa

Gk e J¥51 5'—>3' EIE L a2 J#3) 5' >3’
Primer No. Sequence 5'—>3" || Primer No. Sequence 5'—>3'
S17 AGGGGTCTTG S45 ACGGCGTATG
S18 TCTGTGCTGG S47 GGACGGCGTT
S20 GTAGACCCGT S51 CATCGCCGCA
S22 TGCGTGCCTG S56 GTGAATGCGG
S23 ACCCGGTCAC S58 GGGAAGACGG
S24 GAGCGCCTTG S63 CCTTGCGCCT
S25 GGGTAACGTG S69 TTAGCGCCCC
S28 GAAACGGGTG S70 AGGACTGCTC
S30 GGGGTGACGA S71 GTGGGTGCCA
S33 CCACGGGAAG S73 GGAACCCACA
S44 GGGACGATGG S84 CCGCGTCTTG

CTAB(Cetyl trimethyl ammonium bromide + 75
Jot 3 = F L IRAK ) YA AR R G I A 4R B
DNA, JH 10 g/L BEAsWE&E i i vk ks DU 5E X 4 DNA
Y 5E M
1.2.2 RAPD A0 R Bk & B A2 /89 05 it 5 AL
UG AR 45 SCHRL9-11 ]85 % RAPD J2 4k & K /2 1y
R BT e 25 2R L U B L B A AR I 0 A R DNA S
T By A4 2% FRR TS o B 6T e 16 4K 32 B2 8 e Jin LA AL A B
JE I H T8 A S SRS 2 B RAPD 4 F A id
N AR BB R 2 B9 PCR R M &
920 pL. Heif DNA(100 ng/pl)0.5 pL, 5[4 (100
pmol/L) 0. 5 pl, Tag Buffer 2. 5 pul, Mg*" (25
mmol/L)2 uL,dNTP(10 mmol/L)0.5 pL, Tagq fif§
(5 U/pl)0.3 pL HEH ddH, O M2 20 pL, B
£ PTC-240 #4 PCR AL b 47, e i #2572 . 94 C il
A5 PE 4 min; 94 CZ8 4% 1 min,37 CiE k1 min,72 C
FEAH 1 min, 39 NMEFE T 72 CLEAH 7 min,
1.2.3 3=kl R ERERMEE T
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Fig. 1 DNA consequence of 22 alfalfa varieties
1—22. 22 alfalfa varieties of tablel; M. DL2000 Marker
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2000 bp

mEE 1000 bp
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Fig. 2 Partial results of electrophoresis of PCR products at RAPD S30
1—22. 22 alfalfa varieties of table 13 M. DL2000 Marker
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Fig. 3 Partial results of electrophoresis of PCR products at RAPD S47
1—22. 22 alfalfa varieties of table 1; M. DLL2000 Marker
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Table 3 Amplified results of 22 random primers

P T S At ZERAILE s | EOREE  BRE ZEMA LR

Primer No. Polymorphic Total band Percent.of . Primer No. Polymorphic Total band Percent'of .

strap number polymorphic loci strap number polymorphic loci
S17 16 17 94.12 S45 15 16 93.75
S18 15 16 93.75 S47 9 10 90. 00
S20 7 9 77.78 S51 15 18 83.33
S22 14 18 77.78 S56 16 18 88. 89
S23 7 10 70. 00 S58 10 12 83.33
S24 11 13 84.62 S63 7 8 87.50
S25 12 14 85.71 S69 9 9 100. 00
S28 15 16 93.75 S70 12 12 100. 00
S30 12 13 92. 31 S71 12 12 100. 00
S33 9 11 81.82 S73 15 15 100. 00
S44 2 4 50. 00 S84 17 18 94, 44
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Fig. 4 Cluster analysis of dendrogram among 22 Medicago L. materials
1—22. 22 alfalfa varieties in table 1; M. DL.2000 Marker
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