MR BRI

A (P. Grun) DKRERBERLE SfcE. I—XILKEDO/NLA Y 3 BER J.
R. Livermoreh’c 5 E->D%&BWHT,

“‘Nine times out of ten one of the two clones that you
wish to cross will not flower, but if they both do flower,
nine times out of ten they will both be male sterile. If
one is male sterile, nine times out of ten the other one
will be female sterile. If a berry is set, nine times there
are very few seed will be set, and they will not
germinate. If they do germinate, nine times out of ten
the plants will be extremely weak, but if they are good
strong plants that form good tubers, nine times out of
ten they will be sterile.”

Grun & Staub (1979) In: Report of the Planning Conference on the Exploration,
Taxonomy and Maintenance of Potato Germplasm . CIP, pp. 141-152

ERmECFOMREY/ LDOBE

e/ LMt 5 Crossability

S. tuberosum
ssp. tuberosum  Frequent sterility

ssp. andigena Male and female fertile (?)
S. demissum Unilateral incompatibility
S. stoloniferum Complete male sterility

S. phureja Male and female fertile (?)
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EmEANther lobeDFRFsE HEANther lobeMRFET,
M ORDIERNKFE

S XS ELHEE
HEERIEE

e P Grun (1979) In: The biology and
B LA ianilfileananan taxonomy of the Solanaceae,

N Academic Press, pp. 655-665
EE#H D STEAED IR

MR E R

Table 52.1. Sorts of cytoplasmic sterilities that operate in the species involved in

the evolutionary pat f cultivated potatoes*
Hifase 8 |

Cytoplasmic Cytoplasm sensitive genes e — s
factor Expression Dominance Number Penetrance (E{E?/EJ?EFR;)
[df*] Deformed flowers having short Recessive 1 High
anthers or none

[lo®] Donsal anther lobes under- Recessive 1 Variable
developed

[Sp®] Sporads in meiotic stages in Dominant 1 High
anthers of open flowers

[SM*] Predominantly or only shrivelled Dominant ? High, but not expressed in sporo-
empty microspores in anthers cytes developmentally stopped
of open flowers at sporad stage

[In®] Anther pores do not open Dominant =5 High, but a few terminal anther

normally pores may open in an otherwise
indehiscent plant .

[TA*] Anther width reduced Dominant ? Consistently expressed. Difficult
to evaluate since genic basis
uncertain

[ASF*] Anthers fused to style Dominant 2 Variable. Often associated with
ventral styled anthers

[VSA%] Small styles on ventral surface Dominant 4 Variable. Often associated with

of anthers anther-style fusion

[Fm®] Cytoplasmic female sterility Dominant 2 Low. Modified by male fertility
flowering time and insect
activity

Grun (1979) In: The biology and taxonomy of the Solanaceae, Academic Press, pp. 655-665




HEErREZS ISR IHRERFOASE (+/-)

Table 52.2. Cytoplasmic sensitivites of cultivated potato species and some of their

relatives?
Taxon [df*] [lo®] [Spf1  [SM®] [In%] [TA®] [ASFs] [VSA°] [Fm®]
S. tuberosum
ssp. tuberosum
Northern Hemisphere - —3 + + + + + 4 o
Coastal Chile - - + + + s e & ?
ssp. andigena - + - = == = — — —
S. stenotomum-phureja + (+) - - - - - — -
S. vernei - 2 — - - - - - -
S. maglia® (=) 7 =) (=) =T () ) )
S. chacoense f.
gibberulosum - (=) + + + ? ? 9 9

1 Based on data in reference cited in Table 52.1, (S. maglia results form Grun, unpubl.). Values in parentheses
are results of tests of cytoplasm of single clones.
+, Presence of indicated cytoplasmic factor; —, absence of indicated cytoplasmic factor.

s Based on test of the cytoplasm of a triploid clone from Valparaiso Province, Chile.
3 One exception exists, the clone Hindenburg apparently having [/o®].

S. tuberosum ssp. tuberosumiii3E YT/ L (TR (Flc<TAD
HEMEARRZSIESRIIEAFZHF>TWS

Grun (1979) In: The biology and taxonomy of the Solanaceae, Academic Press, pp. 655-665

T BB IC & > TE U SRR

REHADE IER LN

No. % No. %
2xX Tx2x T 210 28 538 72
4x T x 2x P 1026 57 760 43
2x P x4x T 1478 96 66 4
A T x 4x T 415 71 167 29
4x T x4x T (E¥RH) 467 72 182 28

2x P = 2xhybrid (S. phureja or S. stenotomum x 2x tuberosum) (M, P, or Atype)
2x T = 2x tuberosum x S. phureja or S. stenotomum (T type)
4x T = 4x cultivar (T type)

IEBDEERTRD DHIETIIFH Z RE S € TTEMNH SN VNNCE D

Hanneman & Peloquin (1981) TAG 59:53-55




T Bl EIC & > TE U SRR

ST B ot EE HEERER
No. % No. %
Katahdin x 2x P 62 49.6 63 504
Kennebec x 2x P 32 31.1 71 68.9
Merrimack x 2x P 187 61.9 115 38.1
Platte x 2x P 75 81.5 17 18.5
Wis. 231x 2x P 151 71.6 60 28.4
Wis. 639 x 2x P 236 66.5 119 33.5

2x P = 2xhybrid (S. phureja or S. stenotomum x 2x tuberosurm) (M, P, or Atype)

i ICFEEHEEE T OFEZ IR U fc

Hanneman & Peloquin (1981) TAG 59:53-55

4x T (2) x (") 2x P (FDR 2nTe#e R iR)
ICHEWTHIF SN S D EERE

2x P (FDR 2n{E#n) :rtrt Msms
T NS EE

AgtAmiE (%)

rtrtrtrt  msmsmsms 3 1

Rtrtrtrt  msmsmsms 45 67 or2:3
RtRtrtrt msmsmsms 9 45 orl:b
RtRtRtrt msmsmsms 3 109 or1:36
RtRtRtRt msmsmsms 0 1

2x P [ITERMARRE [C U THEEARTS (TEMFRERIBRIUT) #EU I 25Male
sterility (Ms)BfzF%Z#FD

SAiE [FFR I EEE{mFRestorer (RY)EBF=FD

Iwanaga et al. (1991) Am Potato J 68:19-28




4x T (%) x (") 2x P (FDR 2nTeERRE) D
RECHER (1R7)

R * N PANYAN:? .
MEGE (9) oA BEAWL - mE
HUERRE R MR Fw AT
Atlantic 22 18 2 3 Rtrtrirt
Early Gem 16 4 3 1 rtrtrirt
Kennebec 17 3 3 1 rtrirtrt
Lenape 35 16 3 1 rtrirtrt
Monona 22 21 2 3 Rtrtrtrt
Norchip 15 13 2 3 Rtrtrtrt
Raritan 0 22 0 1 RtRtRtRt
Red Pontiac 30 10 3 1 rtrirtrt
Sebago 29 5 3 1 rtrirtrt
Superior 21 6 3 1 rtrirtrt
Wischip 21 27 2 3 Rtrtrtrt

mEROIRMERIEERT (Rt) SEF0.20&HEELE
Iwanaga et al. (1991) Am Potato J 68:19-28

T BREEIC & B HMETRTE

Yo TEMRBIE Ic L 2 HEMRBORKEEOYE X, TEpREx
BT ERGE L. 2R EEEE MM Ulco Lich s
T. Rt EEFIEGrun et al (1977)D SM Bz FICHYT
2EBhbh3

SM E{=¥ : predominantly or only shriveled empty
microspores in anthers of open flowers

Grun et al. (1977) Am J Bot 64:412-420
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DEHRE I & S HEEERREERIZIE

< S demissum (DEHRRE) & S tuberosum®AEECICE W T,
S. demissumz=BRICUICBOABINL. FD5EEKF14EIT %
CHDIEETEMEELET M. S tuberosum™~\DRURXBICEWNT
HEFRE U THELRW, COXDSBHMERRMEIIEUREZ 10[O
P E#GITTHREBKTH S, Dionne (1961) Am Potato J 38:117-120

Q S. demissum x S. tuberosum
(2n=6x=72) l (2n=4x=48)

g B i 9 Hybrid x S tuberosum
g (27=5x=60) l (2 n=4x=48)
* o Q BC; hybrid x S tuberosum
® No. of chromosomes * ; (2/7=4X+] ~-| 2) l (2/7=4X=48)
g 30
g 20 Q BC, hybrid x S.tuberosum
g 10 (2n=4x+1~12) (2 =4 x=48)
w . ‘LX
* No. of chromosomes *
11

] 72 Ij EREE BREAHK1 05
\%
{ . AL BR¥lmoo8

BB ERRENRM SRR RATBRRMBIC LT, MR 41089 ~8 | 48 [ &tk
1B eHELT) ATER £ T1ne 2 S FERECENL, A TRRCEN 305BR34 38,

51$kﬁ20%&ﬁ@\%%ﬁﬁﬁ«EﬁLr\&&ﬂ&aﬂﬁﬁﬁ&ﬁ&L.55$4Eﬁﬁﬁw
BELTYYY JERELA0TSH 5, :
Jubel

Deutsches } DARIRER
Retch L & 18-
B _ -L
‘ = By
Cimbale gelfed Rigitensmte i (48005~57)
Alme !
41089—8 _<'.>_

3702-125 T i

J2IDFRE (2n=51)
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Reciprocal crosses between S. tuberosum
and S. demissum

D self _— 418 berries from 449 flowers
Berry setting rate of 92.8%
(122 plants of 25 Pls) 166.8 seeds/berry
0.41 mg/seed
DxT - 395 berries from 488 flowers
e g Berry setting rate of 81.2%

34.0 seeds/berry

(110 plants of 25 Pls) 0.94 mg/seed

TxD . 45 berries from 232 flowers
2 4 Berry setting rate of 18.7%
113.2 seeds/berry
(28 plants of 9 Pls) 0.39 mg/seed
Sanetomo et al. (2011) Am J Potato Res 88:500-510
13
Crossability

Cross Flowers Berries Rate (%) Seeds mg
DT self 223 0 0 - i}
TD self 161 7 4.2 10.1 0.73
DTxT 183 45 24.5 32.3 0.93
TDxT 426 141 30.8 33.2 0.97
TxDT 103 0 0 - -
TxTD 103 0 0 - -
DTxD 150 30 21.7 62.2 0.53
TDxD 171 34 25.3 84.3 0.59
DxDT 94 19 24.2 30.0 0.62
DxTD 123 78 /‘64.9 46.2 0.63

DTH#ETHDIC U TIETEH DiREE D /
Sanetomo et al. (2011) Am J Potato Res 88:500-510
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DEHRE I & S HEEERREERIZIE

Y% S demissum ICE¥ET ZDEMBIE T . S tuberosum & & O
S. demissum D OB FDOHEEERICER T D HEEBER I 4
TRMEEZ 513N (Sanetomo et al. 2011) . EfERE LT
Bolic K DT/ L% S tuberosum (B U TH MMM L4
BIhs,

V¢ DEMAIE A>T WThH, EHEE L THETZRELEET
% (Tunika, /N\—J)LRAY—F. &) o

Sanetomo et al. (2011) Am J Potato Res 88:500-510
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PRIRRERH ISR IR

IO PEMERE ([0f5]) TEBEMRBET IO REESRICEZEHD
RIET B, Grunetal (1962) Genetics 47:1321-1333

Y5 S phureja DM #B2E (PE) T. S. chacoense M6 HR Dk
BinFshort anther WKk EEEE (sasa )IChd EHFMNKRIEBT %,
SalXECFEIKRICHEFET D, Endelman & Jansky (2016) TAG 129:935-943

S'e PREUMRIE %5, S microdontum subsp. gigantophylium B
DFBMELRTFantherless N EESR (alal)lc73 2 E RN RIET
%, al [FEOFEIRICEESFET D, Eggers et al. (2024) Biology 13:447

FAUBGFEEZSNDD . MEERET
[FPESARE 2T D26 DIFA R, Lhvb,
AR EESRIEHICK WO THEREE &
bEkA?L%'J

f\IH\H‘HHHH\'HH.HWH'HI[IIH’IIIHHH‘WHJ!H‘H;J mrmr/ |
| 2.3 4 5H6 7aessn0N! 23
/—JX (2026) ﬂ/nFFH
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Tetrad-pollen-type cytoplasmic male sterility (T-CMS)

Serrana Inta

1642/4 (EETER)
s 8% 0

Py

Hokkai 56 WBS88055-8  Verdi

17

BELIH AO—RE  RRAVNEF
Ulpa ettt DFFIR DI BRERD

M FHTELT S
a3-FERTEM O KERE

Sanetomo & Okamoto-Suzuki (2025) BMC Plant Biology 25:1729
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5> FEU M RIZE X S. stoloniferum HRREBEHRE

S. stoloniferum HSY DA )L ZIBETMMEELEF (Rya, ) DNEAINT

S. stoloniferum x cv. Erika
? o [> German and Polish cultivars

S. stoloniferum x cv. Polonia

¥ E>Po|ish cultivars

S. stoloniferum x cv. Frihmolle

? [>German cultivars

Song & Schwarzfischer (2008) Am J Potato Res 85:159-170

19

o FEEEREYE 25| =82 S. stoloniferum #iFAE

S PN FRMMRBM S| =T S, stoloniferum DIBER L
WEBTIhNIOYRNUZIEyr 8 (W/ri)

L&ssl et al. (2000) Euphytica 116:221-230

Yo W/ BHBE AN T U S S PR R £ B S22 T h T
TR TSCuMAIEATIS FRIS RIS %2 SR T

D/a
Dly

W/a
Wiy

>»D>D> @00

\

D/y with the 859-bp band

W/y with the 859-bp band

A A
° °
oA
Oe
L'y
A&A
°

% ° &%.A

e T-CMS
e Normal

Sanetomo & Nashiki (2021)
Genet Resour Crop Evol
68:3383-3397

Geographical distribution of S. stoloniferum

20
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ShIAVRVZT /) LEREREFD
REIRMIC & ZMDFRBEERIRYE

rpl5 wrps14 i nadé
rps10

Mz B O KU ZDNA
ICHTeBORFANTE S
Sanetomo et al. (2022) BMC Plant Biol 22:302

M EHEEEF DRR

ANOVA Mean (%) ANOVA Mean(%) ANOVA Mean (%) ANOVA Mean (%)

ANOVA  Mean (%)

21H2
T
S e e e e e e s
AR BN S P ALV o G PO R
Ny
21H3[ | A
Y
% izl : ) e e I
R e B N L
'i‘_ ~ . . .
k3 R E i, s
21H4
it I3 bl gl iy T
" o el it o
21H5
<
28 ii:acfjs.;j-ﬁ'::.‘z-‘.tc abg s :. ::EH-': i3
2 rdh, ' o oho
L 22H146
{2 soprl nm e etaes v e b S
SR
N e IO A BT S A N
1 2 3 4 5 6 7 8 9 10 1 12
s ® ver/ver ® ver/- -
P=0.001 - P=0.01

Sanetomo & Okamoto-Suzuki (2025) BMC Plant Biol 25:1729
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