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Abstract; PCR amplification of total genomic DNA from 140 individuals of eight populations of Malus
baccata (1.) Borkh. was carried out by using ten pairs of SSR primers, and hereby, their genetic
diversity and genetic relationship were analyzed. The results show that there are totally 91 bands
amplified by ten pairs of SSR primers and percentage of polymorphic band is 100.00% . The difference of
genetic diversity parameters of eight populations is great, and effective number of allele is 1.437 9-
1.5350, Nei’s gene diversity index is0.256 0—0.309 2, Shannon information index is 0.376 7-
0.459 2, percentage of polymorphic band is 64.84% —-85.71% . The effective number of allele, Nei’ s
gene diversity index and Shannon information index among eight populations are 1.616 9, 0.355 1 and
0.528 5, respectively, which is obviously higher than those within population. The gene flow and gene
differentiation coefficient of eight populations are 1.739 5 and 0.223 3, respectively, indicating that the
gene exchange among populations is more. The result of UPGMA cluster analysis shows that eight
populations of M. baccata are divided into three groups where Nei’ s genetic distance is 0. 148 6. In
which, the population in Saihanba of Hebei Province is a group individually, two populations in Mt.
Whutai of Shanxi Province and Mt. Dongling of Beijing City are a group, the other five populations are a
group. Based on these results, it is presumed that M. baccata is originated from the North and Northeast
of China, M. baccata populations in Mt. Lingkong of Shanxi Province, Xiaoxing’ anling of Heilongjiang
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Province, Mt. Changbai of Jilin Province and Mt. Zhongtiao of Shanxi Province may be core populations

of genetic diversity.
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W38 F ([ Malus baccata (L.) Borkh.) J&32 5@
( Malus Mill.) 221 ( Sect. Gymnomeles Koehne ) FliZ&
H AT F ) R — S SR oA TR DR AR
SR R LR 2 R kR I T A K
JEPL Ty B, 53R (M. pumila Mill.) 3% )5 551
5 T FEPERR AR AL ARt AP L XS R g 3 32
BEREAMTRL IR F4E SRSETN, RS M AR
M HAR R A TNE, R8N 5L A A
IR A OIZRIE AR S | AL 2 B 55 D T
RIS 5 SRR W . LR B B[] %) 35 4% AL RN SR 250G
RN L Neit NNy - Y e A0 HE AL S iy AR
AR R 5 AZ 5 R 1Y, AN ) 43 28 5 ) i 1) 2R 7
AV S A Mg AL FE DR Y R AR, B S AR kA
I [ SRR PRV A A N A R R 2 v O 7 A 3t
FEARSFE TR M 2 R HELE 4 )7 1 3 Rouzine 55 38
REXAE) B BRI A - AR AR e T A b
A S e AR TR RS [ AR R ] AN W
(I8 S 22 S W o Rt BRI LU 1Y) Je st A%

F1 HlEY 8 NI TR

Table 1 Status of eight populations of Malus baccata (L.) Borkh. tested
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BEA R BERADLBEE 20 #ELL A KR R 45 A RE AR 1
SIRERER, B ECAS 20 8% B R U] 4k R B R
8 MEAFALTT 140 NFERR, TEFEPR LR AR MR BRI 40
BRC 7, A €0 R i T 3 AR T (R S = R IR A%
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oy R /) Ay (SRR
population Locality Longitude Latitude Altitude sample individual
1 YL ZEZE ] Saihanba of Hebei Province E 117.51 N 42.30 1 400 21
2 IIP§R %21l Mt. Lingkong of Shanxi Province E 112.09 N 36.65 1 550 33
3 DAY VTN 0E Xiaoxing” anling of Heilongjiang Province E 129.39 N 47.73 296 12
4 I PG 1 Mt. Guancen of Shanxi Province E 111.98 N 38.67 1 545 10
5 FAK A Mt Changbai of Jilin Province E 127.49 N42.24 1 190 18
6 I H 451 Mt. Zhongtiao of Shanxi Province E111.69 N 35.42 1 200 23
7 WYEH &1 Mt. Wutai of Shanxi Province E 113.77 N 38.76 1 600 10
8 JEEZR R 1 Mt. Dongling of Beijing City E 115.48 N 40.01 1 300 13
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Z M8 Doyle 20 1) CTAB 32 42 B 3 R 41 i
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Taqg DNA R A% b (&4 10 mmol - L™ Tris -
HC1, 50 mmol + L™" KC1 AAFL %0 0. 1% Trion X -
100, pH 8.4),2.5 mmol - L' MgCl,,0.5 U Tag DNA
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Table 2 Amplified results of SSR-PCR of eight populations of Malus baccata (L.) Borkh.

514 5'3EI 573" sequence BAGHRE/C HRAHE SAMEAR
Primer i Tt Annealing Number of Number of
Forward sequence Reverse sequence temperature amplified band  polymorphic band

CHO02a08 GAGGAGCTGAAGCAGCAGAG ATGCCAACAAAAGCATAGCC 60 11 11
CHO2b12 GGCAGGCTTTACGATTATGC CCCACTAAAAGTTCACAGGC 60 13 13
CHO04e03 TTGAAGATGTTTGGCTGTGC TGCATGTCTGTCTCCTCCAT 60 9 9
CHO4g09 TTGTCGCACAAGCCAGTTTA GAAGACTCATGGGTGCCATT 60 11 11

GD96 CGGCGGAAAGCAATCACCT GCCAGCCCTCTATGGTTCCAGA 55 11 11
GD100 ACAGCAAGGTGTTGGGTAAGAAGGT  TGCGGACAAAGGAAAAAAAAAAGTG 55 8 8
Hi01d06 GGAGAGTTCCTGGGTTCCAC AAGTGCACCCACACCCTTAC 60 9 9
Hi04d02 TTCGTGGCTGAGAAAGGAGT GTTTGTACGGTGCATTGTGAAAG 60 9 9
Hi04109 ACTGGGTGGCTTGATTTGAG GTTTCAACTCACACCCTCTACATGC 60 6 6
U78949 TTTGTCTACCTCTGATCTTAACCAA CAGCATCGCAGAGAACTGAG 60 4 4

2.2 EBEMBEEESHEST

HRHE SSR ARic 7 B 25 45 11 9 8 A~ LIl J& B
ISR 3, 3 A AL AR A 387
JE R AT RS DR K, o 1,535 05 L & 1
L8l F FEHERY) Nei” s PR ZAEPEFE Z0RT Shannon {5 B
FRBUR R, 439 0.309 2 i1 0. 459 2 ;7] b 2 55 301
FEA A RN FEDIBORT Nei” s JE N ZREVERS BURAIK,
39 R 1. 437 9 F10. 256 0 Ll P45 1L JE BE Y
Shannon 5 B8 8UIRAK, 8 0.376 7, HMHRK A LER
ALV AL R R 2 A I, ¥ 78 %510
PG IR 2SR 59 4. MEHT

BN SRS e SR Iy 3 )
64. 84% ; 75 PRAS A LU R RN L P o 4% Ll R B e v, 2
9 85.71% .

H 2R 3 AT LUE AR 8 AN L3R+ JE el
FREAFENBON 1.616 9, Nei” s FEH ZEEVEFE SN
0.355 1,Shannon 7 2 48%°M 0. 528 5, 28 MKW H
IYFRIK100. 00% |, JEHEE] B 45 g% 2R B
TREHN,
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Table 3 Analysis results of genetic diversity of eight populations of Malus baccata (1L.) Borkh. based on SSR marker analysis

FEREg S SENTIEINB ARSI AL Nei” s SE ZHEPEREEL  Shannon {5 BIEEL ZEMERNE SBMFE AR/ %
No. of Number of  Effective number Nei’s gene Shannon Number of Percentage of
population allele of allele diversity index information index polymorphic band polymorphic band

1 1.714 3 1.4379 0.256 0 0.3819 65 71.43

2 1.846 2 1.5310 0.305 6 0.453 2 77 84.62

3 1.736 3 1.463 2 0.270 4 0.402 0 67 73.63

4 1.659 3 1.460 8 0.257 9 0.376 7 60 65.93

5 1.857 1 1.5350 0.306 8 0.4555 78 85.71

6 1.857 1 1.5321 0.309 2 0.459 2 78 85.71

7 1.648 4 1.459 2 0.260 8 0.3809 59 64.84

8 1.670 3 1.451 8 0.259 4 0.3813 61 67.03
JE TR 2.0000 1.616 9 0.355 1 0.528 5 91 100. 00

Among populations

D, b e R Population in Saihanba of Hebei Province; 2: 7Y R 23 1 JE Population in Mt. Lingkong of Shanxi Province; 3: BV /N
Wy JE#E Population in Xiaoxing” anling of Heilongjiang Province; 4 LLIPU4E ¥ LB Population in Mt. Guancen of Shanxi Province; 5: Ak A
11 )& #f Population in Mt. Changbai of Jilin Province; 6: W7 4% L S R Population in Mt. Zhongtiao of Shanxi Province; 7 7S 1A s R
Population in Mt. Wutai of Shanxi Province; 8: Jt {7 R LLIJE H¥ Population in Mt. Dongling of Beijing City.

b ,8 AN JEBERE A 3 KA 1 RIS
JEFEFNAL AR R 1L JE B 5 2 s L A&l s
B M ISR BRI T /N8 R R L R S
Ly JoE 7 R0 LUV A L JE R 453 2 A Ty I 2E 5
LANERE, B L AT, & A B G A L P
Fof LR bR 2 R 1L PG A L S R R

1

0.2972 0. 1486 0. 0000
Nei’sistf&HE &5

Nei’s genetic distance

1. WL ZEFE =R Population in Saihanba of Hebei Province; 2 g R
23 1) JE Population in Mt. Lingkong of Shanxi Province; 3: M IT /N
WA FE Population in Xiaoxing” anling of Heilongjiang Province; 4 ; LI P4
YA LLJETE Population in Mt. Guancen of Shanxi Province; 5: % MK
111 B #E Population in Mt. Changbai of Jilin Province; 6 L4451l fERE
Population in Mt. Zhongtiao of Shanxi Province; 7 1l WG fE R
Population in Mt. Wutai of Shanxi Province; 8: db 3R R s R
Population in Mt. Dongling of Beijing City.

1 BT SSRIRC ST EE R 8 AL FEEH) UPGMA REKE
Fig.1 UPGMA cluster dendrogram of eight populations of Malus
baccata (L.) Borkh. based on SSR marker analysis result
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