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AFLP Analysis of Genetic Relationships in Apple Rootstocks
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Abstract; The genetic variations and genetic relationships had been analyzed among 20 apple root-

stocks widely used in both China and world apple production after the constructing of AFLP fingerprint-

ing. The average genetic distance of 20 rootstocks was 0. 554 0. 140, which was calculated with AFLP da-

ta. The cluster analysis was made and dendrogram was drawn from UPGMA method. It is shown from the

dendrogram that the rootstocks within the two subgenera of Malus were clustered into two sections:

Sorbomalus section and Eumalus section. The former includes rootstocks which possess the bloodline of M,

Henanensis ; in the latter, M and MM clonal dwarfed rootstocks had been clustered into one small group.

The genealogy from this study is same as that, which is already known, of rootstocks tested. It is indicat-

ed from this experiment that AFLP can successfully reveal the genetic variation and genetic relationships of

apple rootstocks at DNA molecular level.
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Table 1

Apple rootstocks ( Malus ) used in this study

M5 No. 5K Rootstock 42 Species ¥ % Origin K Trair
1 M7 M. pumila Mill. HAEAEM Seedling %81t Semi-dwarf
2 M9 M. pumila Mill. BRLAEHE Seedling %4k Dwarf
3 M26 M. pumila Mill. M16X M9 &1k, Dwarf
4 M27 M. pumila Mill. M13XM$ BB Very dwarf
5 MM106 M. pumila Mill. E ¥ SpyxXM1 L&A Semi-dwarf
6 N29 M. prunifolia Borkh. ¥1(ZF Laoshannaizi &1k Dwarf
7 N32 M. prunifolia Borkh. W51l Z F Laoshannaizi %4k Dwarf
8 S19 M. honanensis Rehder 7 % % Henanhaitang &4k Dwarf
9 S63 M. honanensis Rehder FI 7 ¥ % Henanhaitang Y44k Semi-dwarf
10 SH7 M. pumila Mill. X M. Honanensis Rehder &t Rall X 7 8§ ¥ % Henanhaitang A& Semi-dwarf
11 SHS$ M. pumila Mill. X M. Honanensis Rehder Bt Rall X {7 # ¥ 3% Henanhaitang &4k Semi-dwarf
12 CG24 M. pumila Mill. M8 BRI K Seedling of M8 &4k Dwarf
13 CG57 M. pumila Mill. M8 HMRE 4 Seedling of M8 %4k, Dwarf
14 B9 M. pumila Mill, M8 X4 &45% Red Standard &1k Dwarf
15 B490 M. pumila Mill. M8X1? $%4p Semi-dwarf

( M. baccata Borkh. X M. sieversii .
16 B K% 3 Ottawa 3 Roemer) X M. Pumila Mill. A& & RobinX M9 &AL Dwarf
17 T )i % 3 Xifuhaitang M. micromalus Makino A # Unknown F4k Vigor
18 W2 F Shandingzi M. baccata Borkh. A # Unknown Fr 4k Vigor
19 /& ¥ % Xiaojinhaitang M. ziaojinensis Cheng et Jing A% Unknown L E A Semi-dwarf
20 7 X -8 Ningxia-8 M. spectabilis Borkh. LA K Seedling of Haitang &4t Dwarf
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Fig. 1 AFLP fingerprinting of apple rootstocks amplified
with Pst 1 -AAC/Mse 1 -GAC
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Fig. 2 Dendrogran of apple rootstocks based on AFLPdata
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Table 2 Genetic distance among apple rootstocks ( Malus Mill) in this study
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 0.00
2 0.35 0.00
3 0.32 0.30 0.00
4 0.36 0.25 0.26 0.00
5 0.32 0.36 0.33 0.35 0.00
6 0.50 0.42 0.46 0.45 0.43 0.00
7 0.50 0.43 0.48 0.45 0.44 0.08 0,00
8 0.79 0.79 0.75 0.77 0.76 0.81 0.80 0.00
9 0.79 0.79 0.74 0.77 0.75 0.79 0.78 0.22 0.00
10 0.55 0.58 0.55 0.54 0.53 0.61 0.59 0.55 0.49 0.00
11 0.51 0.57 0.56 0.56 0.54 0.63 0.61 0.55 0.51 0.28 0.00
12 0.46 0.48 0.49 0.49 0.48 0.52 0.52 0.80 0.80 0.57 0.56 0.00
13 0.47 0.45 0.44 0.43 0.49 0.52 0.53 0.74 0.72 0.53 0.51 0.51 0,00
14 0.38 0.39 0.34 0.36 0.38 0.49 0.47 0.77 0.75 0.50 0.45 0.42 0.36 0,00
15 0.44 0.43 0.42 0.41 0.44 0.47 0.46 0.77 0.76 0.55 0.5¢ 0.45 0.43 0.23 0.00
16 0.49 0.51 0.44 0.45 0.47 0.52 0.52 0.75 0.72 0.53 0.52 0.54 0.43 0.37 0.42 0.00
17 0.56 0.57 0.64 0.64 0.60 0.60 0.59 0.83 0.81 0.65 0.64 0.66 0.52 0.48 0.57 0.55 0.00
18 0.47 0.50 0.50 0.52 0.53 0.56 0.57 0.80 0.78 0.62 0.59 0.58 0.38 0.41 0.47 0.44 0.53 0.00
19 0.63 0.69 0.69 0.68 0.67 0.73 0.73 0.78 0.77 0.68 0.65 0.71 0.53 0.60 0.66 0.62 0.67 0.55 0.00
20 0.51 0.52 0.52 0.54 0.51 0.56 0.55 0.79 0.78 0.59 0.60 0.59 0.44 0,46 0.53 0.52 0.58 0.45 0.58 0.00
DEFFEE 1~20FFE 1 The No. code from 1 to 20 in Table 2 is same as that in Table 1
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