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Creation of New Potato Germplasms by 4x-2x Cross
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Abstract: Diploid 'XD-3', a F, progeny from a cross of Selanum chacoense and cultivated diploid 'USW4', was crossed to

four tetraploid potato varieties (2n = 4x ) as male parent. The results showed that diploid 'XD-3' produced 7.7% 2n gamete and

pollen viability was 74.75% . However, the total pollination efficiency was low and the average successful pollination

percentage over four different cross combinations was 36.5% , and the average seed number per berry was 0.67. The

identification results of the progenies showed that 14 out of 19 were hybrids which exhibited SSR specific bands of 'XD-3". The

analysis of the ploidy showed that seven hybrids were triploid and seven were tetraploid. The triploid might provide a new

approach to make use n pollen of wild species directly.
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Peloquin®’ 2n 2n o
FDR First division restitution 200 2n
SDR Second division restitution
4x—2x 1.2.3
3] Usw4 9~11
X Solanum chacoense F, 0.1% 5 min 3
‘ XD-3' 4x-2x MS
4x—2x 1.5 mg/L. GA; 23 +
1 <C 16 h/d 3 000~4 000 Ix
I 8 xXD-3
1.1 J8XD-1 5 X
 XD-3 USW4 x XD-3 ESXD-1
S. chacoense F 1.24 4x-2x
‘ 8 ' J8 5 75 ¢ 5 DNA
T ES 2 7 H2 ¢ 3 7 E3 SSR
‘ 1 ' HE1 95 C 3min 95 C 30s Tm 30s
1.2 72 °C 1 min 35
1.2.1 72 °C 5 min  PCR 9%
2013 10 4 XD-3 SSR 1
30 em X 30 ¢cm 1:1 1.2.5 4x-2x
10 2 Partec Partec Cystain UV
Precise P DNA
2014 2-~4 5 000 DNA
122 XD-3 2n S. chacoense
50 DNA
3 9 Partec
1% DPAC
5 min 1.2.6
Excel
SPSS
‘ 5 37 5 7 1’ SSR
1 SSR
Table 1 Information of specific SSR primers on male parent
°C

Primer name

Primer sequence Chromosome

Annealing temperature

STM1104

TGATTCTCTTGCCTACTGTAATCG
CAAAGTGGTGTGAAGCTGTGA

57

STI0043

CAATGCGAATGTTGCTACTGGT
ATCCACCAAGACCTCCAGAA

60~54




4x-2x e - 195
2 2
2
XD-3 74.75%
21 XD-3 2n XD-3
XD-3 2n 4x-2x
n 2n 1-A 2.2 4x-2x
2n 1-B n XD-3 4
701  XD-3 54 2n 3 3
7.7% ‘ g8
51.1% ‘ 5 7
10.4% 36.5%
‘ 2 5.67
‘ 8 0.26
0.67
20 pm
5.88%~40.00% 25.00% 4
A 2n B n 19
A: 2n pollen; B: n pollen. 23 dx=2x
1 XD-3 n 2n 19
Figure 1 n pollen and 2n pollen of XD-3 SSR
2
Table 2 Comparison of pollen vigor on different potato materials
%
Genotype No. of total pollen No. of vital pollen Pollen viability
XD-3 701 524 7475+ 11.57 a
5 Zhengshu 5 1002 676 67.47£9.86 b
5 Eshu$ 691 463 67.00 £ 15.13 b
3 Eshu3 1733 1119 64.57 £ 8.08 b
1 Huaen 1 1169 699 59.79 +12.82 ¢

+ n=3

0.05

Note: Data are the mean =+ standard deviation. n = 3. Different small letters indicate significant differences at 0.05 level.

3 4x—2x

Table 3 Results of 4x—2x cross

% /
Female Male  Pollination No. of berry Fruit setting percentage No. of seed Seed per berryNo. of plant Germination percentage

8  Jizhangshu8 XD-3 188 96 51.1 25 0.26 10 40.00
5 Eshu$ XD-3 34 20.6 20 2.86 5 25.00
5 Zhengshu 5 XD-3 67 10.4 14 2.00 3 2143
2 Huishu 2 XD-3 21 143 17 5.67 1 5.88
Total 310 113 - 76 - 19 -
Averge - 36.5 - 0.67 - 25.00
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STM1104 2 2 2 SSR 4\
190 bp 1] “ xll

© XD-3’ © XD-3’ 19 14

170 bp J8XD-8 J8XD-11 ES5XD-2

E5XD-4  E5XD-7

1 2 3 4 56 78910111213 1415 1617181920 21222324

194 bp

194 bp

1,24 MarkereX174-Haelll; 2, 6,16,21 XD-3;3 (Eshu 5);4  ESXD-3;5 ESXD-5;7 8  (Jizhangshu 8); 8 J8XD-1;
9 J8XD-3;10 J8XD-4;11 J8XD-6;12 J8XD-7;13 J8XD-9;14 J8XD-10;15 J8XD-12;17 5  (Zhengshu 5); 18  Z5XD-4; 19
75XD-5;20 Z5XD-6;22 2 (Huishu 2); 23  H2XD-1
2 STM1104 4

Figure 2 The amplification results of progeny and their parents with primer STM1104

4

Table 4 Amplification results of hybirds with different primers

Primer

Parent and offspring STM1104  STiop43 Ploidy  Hybrid (yes/no)

Primer

Parent and offspring  gryv1104 STI0043  Ploidy  Hybrid (yes/no)

8 Jizhangshu 8 X X 4x E5SXD-2 X X 4x -
J8XD-1 vV Vv 4x E5XD-3 vV v 3x
J8XD-3 v v 4x E5XD-4 x x 4x -
J8XD-4 vV v 3x E5XD-5 v vV 4x
J8XD-6 vV x 3x E5XD-7 X x 4x -
J8XD-7 v v 3x 5 Zhengshu 5 x x 4x
J8XD-8 x x 3x 75XD-4 vV vV 4x
J8XD-9 v Vv 3x 75XD-5 x vV 4x
J8XD-10 v Y 4x 75XD-6 vV vV 3x
J8XD-11 X X 3x 2 Huishu 2 X X 4x
J8XD-12 VvV 3x H2XD-1 2 4x

5 FEshu5 x x 4x XD-3 vV vV 2x

vV x

Note: V' means it has specific band of male parent; X means it has not specific band of male parent; — means it is not sure.
24 100 3-C 14
14 7 7
50 XD-3 nn=
75 3-B 1x 2x

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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A XD-3 2x 50 B J8XD-6 3x 75 C E5SXD-5 4x 100
A: XD-3(2x), peak at 50; B: J8XD-6(3x), peak at 75; and C: ESXD-5(4x), peak at 100.

3
Figure 3 Ploidy analysis by flow—cytometry
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