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Basic researches toward diploid F1 breeding in potato
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The Sli gene functions to break self-incompatibility system and to induce

self-compatibility in diploid potatoes. In this study, we continued selfing and finally identified a

highly homozygous diploid potato (pure line) among tenth-generation selfed progeny. The S10 plants
suffered severe inbreeding depression in terms of fertility and vigor, showing a small number of
mature flowers and extremely slow growth. In F1 hybrids between pure lines showed remarkable hybrid
vigor in above-ground growth and fertility. However, in terms of tuber yield, haploid Solanum
tuberosum and its hybrids were superior to the hybrids between pure lines. Therefore, a pure
line-based heterotic effect, combined with S. tuberosum-derived high yielding ability, would result

in agronomically acceptable levels of genetic uniformity and tuber yield, leading to successful
inbred-based F1 hybrid breeding of potato.
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A B C D
C-a 20H26* 18H259-5 (S S. chacoense) self 26 11
C-b 20H27* 18H260-6 (Sg S. chacoense) self 30 10
T1 96H1 Atlantic 4
T2 98H20-5 8
S0 97H32-6 So 12
DM DM DM 1-3516 R44 11
S10 17H145-5 Sy 12
T1xS0 19H102* Atlantic x 97H32-6 (So) 30 28 28 12
T2xS0 19H103* x 97H32-6 (So) 15 13 74 12
DMxS0 19H104* DM x 97H32-6 () 30 28 30 11
S0xS10-a 19H112* 97H32-6 (So) x 17H145-3 (S1o) 15 12 45 23
S0xS10-b 20H20* 17H145-3 (S10) x 97H32-6 (So) 21 12
S0xS10-c 20H21* 17H146-7 (Si) x 97H32-6 (So) 26 12
SOxC 19H113* 97H32-6 (Su) x 18H260-1 (S S. chacoense) 37 30 30 12
CxS0-a 19H114* 18H259-8 (Sy S. chacoense) x 97H32-6 (Sg) 58 29 30 12
CxS0-b 19H115* 18H260-6 (Sy S. chacoense) x 97H32-6 (Sg) 59 29 30 12
CxSl10-a 19H118* 18H260-1 (Sy S. chacoense) x 17H145-3 (Sio) 35 30 30 12
CxS10-b 19H119* 18H260-2 (Sy S. chacoense) x 17H145-4 (Sqo) 25 16 25 12
CxS10-c 19H120* 18H260-6 (Sy S. chacoense) x 17H145-4 (Sio) 23 23 23 12
Cxs10-d 19H121* 18H259-3 (Sy S. chacoense) x 17H145-12(S,e) 30 30 30 12
CxSl10-e 19H122* 18H259-5 (S S. chacoense) x 17H145-12 (Si0) 23 21 21 12
S10xC-a 20H22* 17H145-5 (Si) x 18H259-4 (S S. chacoense) 27 12
S10xC-b 20H23* 17H145-3 (S10) x 18H260-1 (Ss S. chacoense) 19
S10xC-c 20H24* 17H145-5 (Si) x 18H260-7 (Ss S. chacoense) 12
DMxS10-a 19H105* DM x 17H145-3 (S1) 15 15 45
DMxS10-b 19H106* DM x 17H145-5 (Syg) 60 29 30
DMxS10-c 19H107* DM x 17H146-4 (S1) 60 30 30
DMxC-a 19H108* DM x 18H258-7 (Sy S. chacoense) 59 30 30
DMxC-b 19H109* DM x 18H260-1 (Sy S. chacoense) 59 30 30
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