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Abstract: Based on the genetic inheritance and segregation of random amplified polymorphism DNA (RAPDs) markers,

the first middensity linkage map for silver birch was constructed by using a pseudotestcross mapping strategy. A segregat-

ing population including 80 progenies from the cross between Betula pendula Roth and B. platyphylla Suk was obtained. A

set of 1,200 random oligonucleotide primers were screened, and 208 primers were selected to generate RAPD markers

within a sample of 80 F1 progenies. A total of 364 segregating sites were identified. Among them, 307 belonged to 1 :�1

segregating site, and 36 belonged to 3 :�1 segregating site, others were found distorted from the normal 1 : 1 ratio. Alto-

gether 307 sites segregating 1 : 1 (testcross configuration) were used to construct parent-specific linkage maps, 145 for B.

pendula and 162 for B. platyphylla. The resulting linkage maps consisted of 145 marker sites in 14 groups (four or more

sites per group), 6 triples and 6 pairs for B. pendula, which covered the map distance about 955.6 cM (Kosambi units). The

average map distance between adjacent markers was 14.9 cM, and 162 linked marker site for B. platyphylla were mapped

onto 15 groups (four or more sites per group), 4 triples and 6 pairs, which covered the map distance about 1,545.8 cM, and

the average map distance between adjacent markers was 15.2 cM. Further study is warranted to intergrate the two maps to
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one density map and to locate important genes on the maps.

Keywords: Molecular marker; linkage map; random amplified polymorphic DNA; Betula pendula Roth; Betula
platyphylla Suk; pseudo-testcross
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Fig. 1 Segregation of amplified bands by primer S235 in the Betula pendula Roth × Betula platyphylla Suk F1 families
1 and 24: Molecular weight marker; 2 and 25: Betula pendula Roth; 3 and 26: Betula platyphylla Suk; 4�23 and 27�46: The F1 progeny-
from Betula pendula Roth and Betula platyphylla Suk crossing.
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� 2 ���RAPD�����	

��������	
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Fig. 2 The linkage maps of B. pendula Roth (a) and B. platyphylla Suk (b) based on RAPD markers
The codes on the right side of linkage group are the names composed by polymorphic DNA band. Genetic distances in centiMorgans (cM) are
given on the left side of linkage group.
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1 ����(Betula pendula Roth)����(Betula platyphylla Suk)���	��
Table 1 The markers of Betula pendula Roth and Betula platyphylla Suk linkage map

���� Betula pendula Roth ���� Betula platyphylla Suk
���

Linkage
group


��

Marker
number

��(�)��
Max. (min)

distance(cM)

��

Total dis-
tance(cM)

 !��

Average
distance(cM)


��

Marker
number

��(�)��
Max. (min)

distance(cM)

��

Total dis-
tance(cM)

 !��

Average
distance(cM)

1 4 18.3(8.9) 38.6 12.9 7 30.9(11.4) 120.3 20.1

2 4 27.5(2.5) 38.8 12.9 12 38.8(2.5) 164.8 15.0

3 7 10.1(30.9) 141 23.5 5 26.6(12.4) 90.7 22.7

4 5 27.5(6.3) 63.7 15.9 6 30.9(2.5) 76.3 15.3

5 5 27.5(3.8) 37.6 9.4 14 30.7(1.3) 185.6 14.3

6 5 30.9(6.3) 58.8 14.7 11 43.4(1.3) 114.4 11.4

7 6 30.9(8.8) 90.6 18.1 7 67.7(15.5) 182.2 30.4

8 6 30.9(2.5) 71.4 14.3 6 21.2(2.5) 50.3 10.1

9 10 18.3(1.3) 81.7 9.1 5 24.2(8.8) 71.4 17.9

10 5 32.4(14.1) 86.4 21.6 9 36.5(1.3) 101.9 12.7

11 5 24.2(3.8) 60.5 15.1 5 23(5) 60.5 15.1

12 7 25.8(3.8) 81.1 13.5 6 22.7(3.8) 64.3 12.9

13 5 30.9(12) 86.4 21.6 9 35.2(2.5) 138.1 17.3

14 4 11.4(3.8) 19 6.3 6 27.2(7.6) 67.2 13.4

15 9 18.3(1.3) 57.8 7.2

" #

Total
78 955.6 117 1545.8

 !

Average
5.6 14.9 7.8 15.2
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Table 1 Genome length and map coverage of B. pendula Roth and B. platyphylla Suk

$ %

Item
����B. pendula Roth ����B. platyphylla Suk

&'�() Frame map length (cM) 955.6 1545.8

���"() Total linkage group length (cM) 1279.9 1805.9

*#�+,-() Genome length estimation (cM) 1373.6 2017

&'�./0 Frame map coverage (%) 69.6 76.6

"�1./0 Total linkage group coverage (%) 93.2 89.5

2.3 ��������	
�����

�� Chakravarti�[13]]���, ���	
��
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69.6%, �������"#� !� 76.6%$%&
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1 93.2.%� 89.5%(2 2)$

3 � �
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�(ya�}�© χ
2��(P<0. 01)ª¨ 1�1�7�
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