(Tetrasomic inheritance)

U REIDIE LY
Wheat Maize Rice Potato
Ploidy 6x 2x 2X 4 x

Inheritance  Disomic Disomic Disomic Tetrasomic

Heterosis No Yes No Yes
Mating Inbreeder Inbreeder
system Outbreeder Outbreeder

Propagation = Seed Seed Seed Tuber




Numbers and percentages of wild and cultivated
potato species at various ploidy levels

Ploidy level Numbers Percentage
2X 129 73
3x 7 4
4x 27 15
5x 3 2
6x 10 6

Hawkes (1990) The potato: evolution,

biodiversity and genetic resources.
Belhaven Press

EHIXICH T DEIR
DIEe]lpg[[eMele]\Yolle][eM —  Disomic inheritance
(=R EFRNEEF) (ZREAFRER)
KS‘. acaule 2n=4x=48\
S. stoloniferum 2n=4x=48
S. fendleri 2n=4x=48 Complete bivalent

S. agrimonifolium 2n=4x=48 ™ formation

S. oxycarpum 2n=4x=48 STPETEY

S. tuquerrense 2n=4x=48 D'Q@ggﬁgon
Q. demissum 2n=6x=72j -

LGl (el eTe)\Y/ el le]e@ — Tetrasomic inheritance

(T SRR EUF) (R BERE(T)

S. tuberosum 2n=4x=48




Genetic segregation in disomic inheritance
with one allelic pair

AALX aa X5 L DEEl
F1| Aa S EEDEA
2 gametes
[ (A a]

W alE

3 genotypes (1AA : 2Aa : 1aa)
2 phenotypes (3A: Ta) AT
Smallest perfect population = 4

N1 2 aldAENERE (2n=4x=48)

F1H F2HF H3F B4E FOF H6HE B7E F8E OB FI0FF11EBF12F
Rk RBE REHE REHEF REE REHE REE REBEK REH REEK RBHE REHF

I A AAA Quadruplex

AAAa Triplex
AAaa Duplex
Aaaa Simplex

aaaa Nulliplex




2 univalents

QRGBSR

5 bivalents
(2 Ek)

9 quadrivalents

(4 EEF)

AEDHERREERE TEHmR
BREFRT BEEDH S

CHIPPEWA VARIETY AT METAPHASE I
Figure 6

Nine quadrivalents can be seen at metaphase I in the Chippewa variety. Two bivalents are Swaminathan (] 954)
super-imposed over each other, which gives the appearance of a quadrivalent. 21 4 51 + 9rv. J Hered 45:265-272

Meiosis of the common potato
2n=4x=48, 21+511+91V

TE/I\L1 Y amEDRBHENGHE

Clone Il \Y} Ref.

Duke of York 2.2 18.6 0.2 2.0 1)

Norin No. 1 1.6 18.3 0.8 1.9 2)
Dejima 3.2 18.2 2.0 0.7 3)
Pepo 0.9 18.4 0.5 2.2 2)
Deodara 1.6 17.3 1.2 2.1 4)
36/209 1.1 20.3 0.5 1.3 4)
Gladstone 5.7 17.9 0.7 1.1 4)
Cl.650 4.0 18.1 0.4 1.7 5)
Cl.B72 3.5 17.9 0.6 1.7 5)
Fichtelgold 1.8 18.9 0.9 1.4 6)
\ Y J
2-40 SR B

1) Swaminathan (1954), 2) Irikura (1976), 3) Yamada et al. (1998),
4) Lamm (1945), 5) Bains (1951), 6) Wangenheim (1954)




Anaphase | Metaphase I Tetrad

wo bivalents
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AU REMEICHRT 2 EEFRVTUNORBEFICAS
Random chromosome assortment model

Chromatid combination in gametes

|Chromatids 1 2 3 4 5 6 7 8

1.3 14| 1516 | 1.7 1.8
23 24 | 25 26 | 2.7 2.8
3.5 36 | 3.7 3.8
45 46 | 4.7 4.8
5.7 5.8
6.7 6.8

0 N Oh WIN —=
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Gametic output for a simplex individual (Aaaa)

Chromatids] A A a a a a a a

A Aa Aa | Aa Aa | Aa Aa
A Aa Aa | Aa Aa | Aa Aa
a aa aa aa aa
a aa aa aa aa
a aa aa
a aa aa
a

a

Aa:aa=1:1
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Gametic output for a duplex individual (AAaa)

Chromatids] A A A A a a a a
A AA AA | Aa Aa | Aa Aa
A AA AA | Aa Aa | Aa Aa
A Aa Aa | Aa Aa
A Aa Aa | Aa Aa
a aa aa
a aa aa
a
a

AA:Aa:aa=1:4:1
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Duplex x simplex

Simplex (Aaaa)
Gametes

1Aa laa
TAA 1AAAa TAAaa
AASX 4ha 4AAaa  4Aaaa
laa 1Aaaa laaaa
Genotypes 1AAAa : 5AAaa: 5Aaaa: laaaa
Phenotypes 11A: 1a
13
Diplotene Metaphase | Anaphase |
Cross-over Quadrivalent
1 1
‘vonh SN auh S
gP‘ ng
EP"‘ gPo-=

/ Metaphase Il Tetrad
i

I

AU LEHMEICHKT 2 EEFREIDOREFICAD
Random chromatid assortment model

Anaphase |

14




Tetrad

Metaphase Il

o
——
——

~

L
[o0]

I
Il

Double reduction
(ZE&Er)

EUREBAEICHRIT 5 EGEFHRAUVRBFICAZBENH S

Random chromatid assortment model

15

Chromatid combination in gametes

|Chromatids 2 3 4 5 6 7 8

1 [ﬁ] 1.3 14| 1516 | 1.7 1.8
2 23 24| 2526 | 27 28
3 @] 35 3.6 | 3.7 3.8
4 45 46 | 4.7 48
5 @] 5.7 5.8
6 6.7 6.8
7 78
8

[Double reduction (ZEi&jT) 0).’%%]
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Gametic output for a simplex individual (Aaaa)

Chromatids] A A a a a a a a

A AA | Aa Aa | Aa Aa | Aa Aa
A Aa Aa | Aa Aa | Aa Aa
a aa aa aa aa aa
a aa aa aa aa
a aa aa aa
a aa aa
a aa
a

AA:Aa:aa=1:12:15

17

Gametic output for a duplex individual (AAaa)

Chromatids] A A A A a a a a
A AA | AA AA | Aa Aa | Aa Aa
A AA AA | Aa Aa | Aa Aa
A AA | Aa Aa | Aa Aa
A Aa Aa | Aa Aa
a aa aa aa
a aa aa
a aa
a

AA:Aa:aa=3:8:3
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Duplex x simplex

Simplex (Aaaa)

Gametes
TAA 12Aa 15aa
Duplex 3AA 3AAAA 36AAAa 45AAaa
(AAaa) 8Aa 8AAAa 96AAaa 120Aaaa
3aa 3AAaa 36Aaaa 45aaaa
Genotypes 3AAAA : 44AAAa: 144AAaa:

156Aaaa : 45aaaa

Phenotypes 347A :45a (7.7A : 1a)

Phenotypic ratios assuming full dominance

Random chromosome Random chromatid

Mating type assortment assortment
A:a A:a
AAAA x -— 1:0 1:0
AAAa x AAAa 1:0 783 : 1
AAAa x AAaa 1:0 130: 1
AAAa x Aaaa 1:0 51.3:1
AAAa x aaaa 1:0 27 : 1
AAaa x AAaa 35:1 20.8: 1
AAaa x Aaaa 11:1 7.7 : 1
AAaa x aaaa 5:1 3.7:1
Aaaa x Aaaa 3:1 2.5:1
Aaaa x aaaa 1:1 0.87:1
aaaa X aaaa 0:1 0:1

ERODBLLIE DREICTES




Phenotypic ratios assuming full dominance
in @ mono-allelic locus

Diploid
Disomic polyploid

Always form a bivalent —p 70 F

Tetrasomic tetraploid

When form two bivalents
Random chromosome assortment model

When cross-over and form a quadrivalent
Random chromatid assortment model

Ratios are two extremes

21

VAR EYF1VBREREDOEK

AniE REE BEEF
=Ry, Y7/ xWB61037-4 1986
57 HhY EBEXxVYZAH 1987
IV7hHY Y Z# x Priekulsky Ranny 1987
&SP R392-50 x WB77025-2 1992
LYV Y Zh x RE20% 1992
RZF7AHY jbE615 x R392-50 1994
SRyl Pentland Dell x R392-50 1995
7—U—-X5—F EXRb235 x R392-50 1996
TeiEE W553-4 x R392-50 1997

22



R392KRETHIRY 58 FRUEE

R392%#i8¥ <«—— Hudson x Wauseon

HHhh Hhhh
EFIL HHHH HHHh HHhh Hhhh hhhh
Random chromosome
assortment 0 1 5 5 1
Random chromatid 3 44 144 156 45

assortment

R392%HDEAKRE (Fx- B 1992)

MR Y grwmrw

3> 0O x R392-6 55 95 36.7 500 46.4  hhhh x Hhhh
b3> 0O x R392-13 80 119 40.2 50.0 46.4  hhhh x Hhhh
3> 0O x R392-36 92 107 46.2 50.0 46.4  hhhh x Hhhh

RECHEEE R S R (%)

3> 0O x R392-3 180 53 773 833 78.6  hhhh x HHhh
b3>0O x R392-11 175 25 875 833 78.6  hhhh x HHhh
E3>0O x R392-12 177 23 88,5 833 78.6  hhhh x HHhh
3> 0O x R392-26 149 5] 745 833 78.6  hhhh x HHhh
3> 0O x R392-27 170 28 85.9 833 78.6  hhhh x HHhh
3> 0O x R392-53 183 17 915 833 78.6  hhhh x HHhh

h3> 0O x R392-25 189 11 945 1000 96.4 hhhhxHHHh
3>0O xR392-50 191 9 955 1000 96.4 hhhhxHHHh

R392-27 x R392-50 206 5 97.6 1000 99.2 HHhhxHHHh

(I) Random chromosome assortment model or (Il) Random chromatid assortment model

2ODETFTLICHUTRREZITODELH S

& - (1992) In: #RBMIFEOSH (HARBMFASR) p. 272-276




