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Table 1
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The accession names of tested apple rootstock germplasm resources

ZESE A

K Na
Materials No. # Kk Name

F I Origin

1 L Malus asiatica Nakai.

2 J\ B % Malus robusta (Carr. ) Rehd.

3 Y& E 2K Malus hupehensis(Pamp. ) Rehd. var. pingyiensis Jiang
4 FH il 15 Malus hupehensis(Pamp. ) Rehd. var. gingzhen
5 FHhli 2 5 Malus hupehensis(Pamp. ) Rehd. var. gingzhen
6 E I F 109 Malus manshurica (Maxim.) Kom.

7 E 1T 1012 Malus manshurica (Maxim. ) Kom.

8 IR =% Malus sieboldii (Regel) Rehd.

9 LR =% Malus sieboldii (Regel) Rehd.

10 W6 % Malus hupehensis (Pamp. ) Rehd.

11 PG T ¥F 42 Malus micromalus Makino

12 AL Sorbus coronata (Card. ) Yii & Tsai

13 AKE Pyrus xerophila Yi

14 WYL IR F Malus rockii Rehd.

15 M26 Malus domestica Borkh.

M BT Weining, Guizhou
WALk Huailai, Hebei

I % - & Pingyi.Shandong

I &% % Qingdao,Shandong
1 4% % Qingdao, Shandong
M BT Weining . Guizhou
M E T Weining , Guizhou
WM T Weining, Guizhou
FM T Weining . Guizhou
M BT Weining . Guizhou
M T Weining, Guizhou
M BT Weining , Guizhou
FME T Weining . Guizhou
M ELT Weining . Guizhou
P2 [ United Kingdom
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Table 2 The ISSR amplification results of

apple rootstock using 10 primers

BAGELEE/°C P B 2R R 2B/ %

PZ;%rs Annealing Marker Polymorphic  Polymorphic
temperature  number markers rate
895 49.0 10 10 100. 0
811 51.1 6 5 83.3
Mo1 52.8 9 8 88.9
836 52.8 4 3 75.0
Mo05 54.5 9 8 88.9
834 56. 3 7 6 85.7
MO8 59.0 9 7 77.8
827 59.0 8 8 100. 0
841 60 7 6 85.7
859 60. 1 6 6 100. 0
T/[Li{f 7.5 6.7 89.3

7.5% 3 2P L ERAE 7500 ~100 %6 Z [A] .
22 WARZIER ISSR L EL

M1 15 032 S Ak A 98 U5 1Y ISSR 45 80 &1 AT &
B, AN R 5 0 7 A R 3 R 2 P E AR AR R 22 =
Hd 59 827 .M05 F1 M083 By ¥ #5457 (J& 1) F M
B, A M05-600, M08-650 1 M08-400 %5 3 4%
Tl SRR A L 7R T A B AR TR AR AR R 21
AW AEA R A R A R B 2. B, R
X 3 kg1 | S i 48 S R (R 3) AT LUA R
1 i A AR Rk 00 ok
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1~15 [A] £ 1 The names of 1~15 in the figure are the same as Table 1. T [d] The same as bellow.
1 514 827( L) MO5(Fr)F1 MOS( T ) ¥ 1% 7= 49 &Y FL ik 3 45
Fig.1 The electrophoresis profiles of tested germplsms amplified from primer 827 (upper),M05 (middle) and M08 (bottom)
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Table 3 Specific fingerprints of 15 apple rootstock germplasms

AL B M4 FH8 4 Specific molecular fingerprint!

Materials No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
1 0 0 0 0 1 0 1 0 1 1 0 0 1 1 0 0 0 0 0 1 0 1
2 0 0 0 0 1 0 1 0 1 1 0 1 1 1 0 0 0 0 0 1 0 1
3 0 0 0 0 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1
4 0 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 0 1 1 0 1
5 0 0 1 o0 1 1 1 0 1 0 0 1 1 1 1 1 0 1 0 0 0 1
6 0 0 0 0 1 0 1 0 1 1 0 1 1 1 0 1 0 1 0 0 0 0
7 0 0 1 0 1 0 1 0 1 1 0 1 1 1 0 1 0 1 0 0 0 0
8 0 0 1 0 0 1 0 0 1 0 0 1 0 1 0 0 0 1 0 0 0 1
9 0 0 1 o0 0 1 0 1 0 0 1 1 1 0 0 0 1 0 0 0 1

10 0 0 1 o 1 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 0
11 0 0 1 o0 1 0 1 0 1 0 1 1 1 0 1 0 0 0 0 0 0
12 0 0 0 0 0 0 1 1 1 0 1 0 1 1 0 0 1 1 0 0 1 0
13 1 0 0 0 1 0 0 0 1 0 1 1 1 1 0 0 0 0 0 1 1 0
14 0 0 1 0 1 0 1 0 1 1 0 1 0 1 1 1 0 0 0 1 0 1
15 0 1 1 1 1 0 0 0 1 1 0 1 1 1 0 0 0 0 0 1 0 0

DR TR G0 1~22 23 B R 827-950,827-850,827-650, 827-550, 827-500, 827-400, 827-300, 827-250, M05-1950, M05-1050,
M05-850, M05-500 , M05-400 , M05-350 , M05-250 , M05-200 , M08-1700 » M08-1500 , M08-1150 , M08-550 , M08-350 . M08-300 Specific
molecular fingerprint 1-22 stands for 827-950, 827-850, 827-650, 827-550, 827-500, 827-400, 827-300, 827-250, M05-1950, M05-
1050, M05-850, M05-500, M05-400, M05-350 , M05-250, M05-200 , M08-1700 , M08-1500 , M08-1150 , M08-550 , M08-350 , M08-300.
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1 558652 5. a8 = HHER =, E
W3 109 B 1130 1012 53146 ¥ 55 . V4 T o 5
SRR R B R T 0. 80, Ui W HE 3R 4 56 R AT
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Table 4 The coefficients of 15 apple rootstock germplasms
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1. 00
2 0. 84 1. 00
3 0.72 0.69 1. 00
4 0.75 0.75 0.79 1. 00
5 0.65 0.71 0.77 0.83 1. 00
6 0.73 0.73 0.75 0.77 0.73 1. 00
7 0. 67 0.69 0.73 0.76 0.72 0.93 1. 00
8 0. 60 0. 65 0.72 0.69 0.68 0.71 0.72 1. 00
9 0. 64 0.69 0.73 0.73 0.77 0.75 0.76 0.91 1. 00
10 0.68 0.71 0.77 0.72 0.68 0. 81 0.85 0.68 0.69 1. 00
11 0.73 0.73 0.77 0.77 0.73 0.92 0. 91 0.68 0.72 0.87 1. 00
12 0. 56 0. 56 0. 60 0.49 0.59 0. 67 0. 63 0.61 0. 65 0.56 0.61 1. 00
13 0.68 0.73 0. 64 0.59 0.60 0.63 0.59 0. 60 0.61 0.65 0.62 0. 64 1. 00
14 0.73 0.73 0.72 0.75 0.71 0.73 0.72 0.63 0.61 0.73 0.79 0.53 0.63 1. 00
15 0.73 0.76 0. 61 0.69 0.63 0. 68 0. 64 0. 65 0. 64 0.65 0.71 0.53 0. 68 0.76 1. 00
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1641 Malus asiatica Nakai.

PIRECH 0. 75 BF 2B 1 X RI4 A 5 A B 0 3
1 AL HE AL 20\ b 1 55 S RE 2 A 48 W VL L 9 1 A
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J\ K% iF % Malus robusta (Carr.) Rehd.

WE YT 1137 - Malus rockii Rehd.
M26

RRCRES Malus hupchensis (Pamp.) Rehd.var. pingyiensis Jiang

rJ Pl ] Malus hupehensis (Pamp.) Rehd.var.qingzhen

3 11\12 J Malus hupehensis (Pamp.) Rehd.var.qingzhen
E 1l 9 109 Malus manshurica (Maxim.) Kom.
Llll)lUj‘lOl’ Ma/u\mmnhur/ca(Ma‘um )Kom.
VYRI5 Malus micromalus Makino

dalus hupehensis (Pamp.)Rehd.
Malus sieboldii (Regel) Rehd.

AL Sorbus u)rr)_nala(Card )YU & Tsai

— M- 5 Malus sieboldii (Regel) Rehd. ]

ZLPyrus xerophila Yu
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Fig.2 The dendrogram of 15 apple rootstock resources constructed based on ISSR analysis
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Genetic analysis of apple rootstock germplasms
from Guizhou Province using ISSR markers

SONG Sha'? WU Ya-wei' JI Xiang-biao® SONG Lai-qing'* WEN Xiao-peng®

1. Institute of Fruit Tree of Guizhou Academy of Agricultural Sciences ,
Guizhou Province Guiyang 550006 ,China;
2. Key Laboratory of Agricultural Bioengineering at Guizhou Province ,
Guizhou University ,Guiyang 550025,China;
3. College of Life Science ,Guizhou University ,Guiyang 550025,China;
4. Institute o f Fruit Tree in Yantai City Academy of Agricultural Sciences,Yantai 264000,China

Abstract The genetic relationship of 15 apple rootstock germplasms were studied using ISSR
markers. Ten pairs of primers were used and a total of 75 bands were yielded, among which 67 were
polymorphic. Primers 827, M05 and M08 could be used for effectively genotyping the 15 germplasms.
The systematical cluster analysis showed that 15 apple rootstock germplasms could be divided into three
groups:Malus, Pyrus and Sorbus with a genetic similarity coefficient of 0. 66, which fitted well with the
morphological genealogy.

Key words Guizhou; apple rootstock; ISSR; fingerprint; genetic relationship
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