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2n=2x=24

2n=3x=36

2n=4x=48

2n=5x=60

Classification of

é stenotomum Juz. et Blb cultivated species
ssp. stenotomum by Hawkes ('| 990)
ssp. goniocalyx

S. phureja Juz. et Buk.
ssp. phureja
ssp. hygrothermicum
ssp. estradae

Qajanhuiri Juz. et Buk. J

g S. chaucha Juz. et Buk.
. S. juzepczukii Buk.

(' S. tuberosum L. h
ssp. tuberosum - Common potato
L ssp. andigena - Andigena potato

[ S. curtilobum Juz. et Buk. ]

\.

Hawkes (1990) The potato: evolution, biodiversity
and genetic resources. Belhaven Press




Classification of cultivated species by
Dodds (1962) in Correll (1962)

S. tuberosum

( -
Group Stenotomum| 5, 5, 54
L Group Phureja

, Group Chaucha 2n=3x=36

( N
Group Tuberosum _
L Group Andigena 2n=4x=48

S. X juzepczukil 2n=3x=36

S. x curtilobum 2n=5x=60

Correll (1962) The potato and its wild relatives.
Texas Research Foundation, Renner, Texas, USA

Classification of cultivated species
by Huaman and Spooner (2002)

S. tuberosum

(" Ajanhuiri Group
2n=2x=24| Stenotomum Group
L Phureja Group

( Juzepczukii Group

2n=3x=36 1 Chaucha Group

(" Andigena Group
2n=4x=48| Chilotanum Group
L (Modern cultivar Groupj)

2n=5x=60 ! Curtilobum Group ]

s

Huaman and Spooner (2002) Am J Bot 89:947-965
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Spooner et al. (2007) PNAS104:19398-19403

Classification of cultivated species
by Spooner et al. (2007)

S. tuberosum
Andigenum Group 2n=2x=24
2n=3x=36
2n=4x=48

Chilotanum Group 2/=4x=48

S. ajanhuiri 2n=2x=24
S. juzepczukii 2n=3x=36

S. curtilobum 2n=5x=60




Hawkes (1990) The
potato: evolution,
biodiversity and
genetic resources.
Belhaven Press
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SCALE OF MILES

S. tuberosum ssp. andigena
— 77149 xF - INL1Y3

S. tuberosum ssp. tuberosum
T REAFERE/NLL1> T
EE/INL1>a
T RETEES Hawkes (1990) The potato:

N ) S. tuberosum subsp. tuberosum % .:- S. tuberosum subsp. andigena . . . . :
— evolution, biodiversity and genetic
C s chauena, . jusepcaati, . curtiot resources. Belhaven Press

Distribution of cultivated polyploid potatoes




fferences between ssp. andigena

and ssp. fuberosum

Correll (1962)

Characteristics

andigena tuberosum

Leaf shape
Width of a terminal leaflet
Leaf angle attached to stem

Day length for tuber initiation

Dissected Less dissected
Narrow Wide
Narrow Wide

Short Long or neutral

Freeze-dried potato, ‘Chuno’,
processed from bitter potatoes
(S. juzepczukii and S. curtilobum)

Fa——a3IY T, 2o H 4 ERES 4000 m FIEOEICNFEBRKES 5. = Z/MRICE A TR T A ChIT T 5.

AL &

Do HAEOBE AL S ¢ 74

IIAACK (2004) T v HAEEA Y HHEER)
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Hawkes (1990) The
potato: evolution,
biodiversity and
genetic resources.

'\/ ) S. stenotomum '''' " S. phureja Q S. ajanhuiri Belhaven Press

—

Possible place for domestication of potato
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Lake Titicaca (altitude of 3808m)
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n Cusco, Peru

Origin of potato

Wild diploid potato

|

Cultivated diploid potato
(Solanum stenotomum)

l

Cultivated tetraploid potato
S. tuberosum ssp. andigena

|

Common potato
S. tuberosum ssp. tuberosum
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Wild species—sSolanum leptophyes
(2x)

Domestication

S. sparsipilum S. sten'otomum\ S. megistacrolobum
(2x) \x (2x) | % (2x)
¢ \
/ % / S. phureja\ S. ajanhuiri Wild
2 2 .
S. tuberosum | \ (2x) (2x / species
ssp. andligena S. chaucha «— S. acaule
(4x) (3% f (4x)
Selection S. juzepczukii
v )(///’/// (3X)
S. tuberosum ¥ % Hybridization
ssp. tuberosum S. curtilobum Polvploidization
(4 (5x) | Polyp

Origin of potato proposed by Hawkes (1990)

Hawkes (1990) The potato: evolution, biodiversity and
genetic resources. Belhaven Press
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(0] o . S. raphani- S. megis-

§ S. tuberosum | S. sparsipilum § S. brevicaule folium tacrolobum

[a) |__|_‘ —

S. brevicaule complex

S. abbottianum, S. canasense, S. brevicaule, S. bukasovii, S. soukupii, S. liriunianum, S.
multidissectum, S. multiinterruptum, S. ochoae, S. sparsipilum, S. spegazzinii, S. vidaurrei

Ugent (1970)




Male sterility in potato

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

relatives?
Taxon [drs1 [lo®) [Sp*]  [SM?] [In*] [TA%] [ASFs] [VS4®] [Fm']
S. tuberosum
ssp. tuberosum
Northern Hemisphere = —3 + £ 4 S &
Coastal Chile - - + + + + 9
ssp. andigena - + = — p— — —
S. stenotomum-phureja + (+) = - _ e _
S. vernei - ? —_ - _ _ _
S. maglia® (=) 9 (-) (=) (=) (=) (=)
S. chacoense f.
gibberulosum - (=) £t + ? ? 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 o indicated cytoplasmic factor.

s Based on test of the cytoplasm of a triploid clone from/Valparaiso Province, Chile.

s One exception exists, the clone Hindenburg apparently having [lo®].

Grun (1979)
Caused by interaction with ssp. tuberosum cytoplasm

23

S. brevicaule complex

Selection

[

S. stenotomum complex | ;

Unknown species

Sexual polyploidization

S. tuberosum ssp. andigena

S. chacoense f. gibberulosum introgressions ag Cenetic sponge
&

Unknown species| X |ssp. andigena complex

S. tuberosum ssp.tuberosum

Grun (1990)
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A native potato field in Bolivia (3950m)

Cultivated o 1 2 ae S. x ajanhuiri (weed)
]
] potatoes meters .-:
=~ [ 1
@ \ 5 o 4
S| [0} 0]
® ) g g g S-% . E.g 'VV:VK;Q"‘ 5
s 8 BTy f s el SWNWRAE
RN ERa e T
28g o8 3. . BETSEPLY
o © b ° o%vaYa o 8 R
S o o 2 . §$$ggﬁ' Wy 8y 8y 0 § 9
o 58 ¢ s oo n § % B.E® 0 gg"a"o § B
& o © 8 (o) g 5] g ® E. & ) & 8 § °
[} V] [0} o] 7]
e 3 o 0 E & o o o Ses 3 ® 8 g
® 8 5 0 © o o o 8 § © ¢ g8 o, 5 v Y Neo
o 8 8 2 © 9 S 8§ o 3 4 g5 3 o o8
) 2 % o o § o @ 8§ > S P . ] Q
o o 8 8 ° o _ |8 agcaule x S.x ajanhuiri(wild) 2
] [ - o % 9 ] B o) T @ w o @ -
° #8997 o 8% o #
@ ]
c_° a 8 S. acaule
> S. TUBEROSUM -
subsp. ANDIGENA [ S. STENOTOMUM | . (wild)
e S. ACAULE [@ 5. X AJANHUIRT (CROP) | T ¥
[v S. ACAULE X AJANHUIRI | [®_S. X AJANHUIRI (WEED) | v v

Frequent natural hybridization! [divsarites)
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MiWT A | qu MiC S M2

Hosaka (1986)
TAG 72:606-618

BAM HI1 HIN DIII

BamHI| and Hindlll restriction digestion
patterns of potato chloroplast DNA

26




241bp deletion in
ssp. tuberosum

,ﬂ){’{ ; s
pcll’{ 4 2 \’,I‘\”\k
petDd Solanum tuberosum L. iy
s Plastid
3 155,312bp
Ttype 2

chloroplast DNA Fs

Hosaka (1986)
TAG 72:606-618

Chung et al. (2006) Plant
Cell Rep 25:1369-1379
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Polymorphisms in a region containing
the 241 bp deletion

Hosaka (2002) Am J Potato Res 79:119-123
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Series Yungasensa S. brevicaule 15
S. arnezii 4 S. candolleanum 5
S. chacoense 42 S.x doddsii 11
S. tarijense 4319 g.gana;ar illasir 25
: . gourlayi
(tar x ber hybrids 254 ) S hondelmannii 17
Series Megistacroloba S. hoopesii 4
S. astleyi 2 S. incamayoense 8
S. boliviense 11 S. kurtzianum 14
S. megistacrolobum 13 S. leptophyes 13
S. sanctae-rosae 11 S. microdontum 57
S. toralapanum 32 S. neocardenasii 2
S. neorossif 3 2
Series Maglia S. okadae 16
S. maglia 2 S. oplocense 39
S. sparsipilum 30
Series Tuberosa S. spegazzinii 10
S. achacachense 1 S. x sucrense 25
S. alandliae 15 S. ugentii 3
S. avilesii 4 S. venturii 4
S. berthaultii 30 S. vernei 29
S. virgultorum 5
Hosaka (2002) Am J Potato Res 80:21-32

29

Solanum tarijjense Hawkes,

a maternal parent of potato
Hosaka (2003) Am J Potato Res 80:21-32
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The number of accessions surveyed and those
having T-type chloroplast DNA (parenthesized) in
Andean and Chilean cultivated potatoes

e ; S. stenotomum ssp. S. tuberosum ssp.
ountry goniocalyx stenotomum andigena tuberosum

Mexico 0 0 8 0

Guatemala O 0 2 0

CostaRica O 0 1 0

Venezuela 0 0 3 0

Colombia 0 1 20 0

Ecuador 0 0 14 (1) 0

Peru 10 127 82 0

Bolivia 1 76 74 0

Argentina 0 0 81 (7) 0

Chile 0 0 1 (1) 28 (24)

Total 11 204 286 (9) 28 (24)

Hosaka (2004) Am Am J Potato Res 81:153-158
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S. tuberosum
ssp. andigena
2n=4x=48
(")

30

Chilean
ssp. tuberosum

= 2n=2x=24

(/

S. tarijense

(%)

2n=4x=48

A TUBEFOSUM subsp. tuberosum

O S. chaucha, S. juzepczukii, S. curtilobum

* S. tuberosum subsp. andigena

Origin of
S. tuberosum
ssp. tuberosum

Hosaka (2004) Am Am J Potato Res 81:153-158
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e S. tbr ssp. andigena

Cultivatéd . e S. stenotomum, S. phureja
— . a S. bukasovii, S. canasense,
tetrap |P|d- . S. candolleanum, S. multidissectum
Gl e les . « The other wild species
N : SR z . ]
& VARG ".'s{‘: ‘ ..'..:.- o % ) . NS
Q * g e 2 ¢ ° o> ° “ L™
E . . . E . - N }t
8 . '- I Wt B AA:AA
. . ;7 . “t .
) .':,v. RC o . : AA N ;
: Sl \AA arlh oA
Cultivated °- N’T———
diploid N\t 2
Ancestral wild :
C/'W Sukhotu & Hosaka (2006)
Chloroplast DNA type Genome 49:636-647
-‘3 -‘2 -'1 0 1 Componen'ﬂ
Relationships between cultivated and wild
potatoes based on nDNA RFLP markers
33

A single domestication for potato based
on multilocus amplified fragment length
polymorphism genotyping

David M. Spooner*t, Karen McLean*, Gavin Ramsay?*, Robbie Waugh?, and Glenn J. Bryan*

of Wisconsin, 1575 Linden Drive, Madison, WI 53706-1590; and *Genome Dynamics Programme, Scottish Crop Research Institute,
Invergowrie, Dundee DD2 5DA, United Kingdom

We present phylogenetic analyses based on the representative
cladistic diversity of 362 individual wild (261) and landrace (98)
members of potato (all tuber-bearing) and three outgroup non-
tuber-bearing members of Solanum section Etuberosum,
genotyped with 438 robust amplified fragment length
polymorphisms. Our analyses are consistent with a hypothesis of a
“northern” (Peru) and “southern” (Bolivia and Argentina) cladistic
split for members of the S. brevicaule complex, and with the need
for considerable reduction of species in the complex. In contrast to
all prior hypotheses, our data support a monophyletic origin of
the landrace cultivars from the northern component of this
complex in Peru, rather than from multiple independent origins
from various northern and southern members.

Spooner et al. (2005) PNAS 102:14694-14699

34




S 193Q snid dnoas) IMEdIAIG UIIINOS

sanad,

Amitgrmm Goovp 11008 Andigenum Group 6708
Andigemim Group 1833
Andienuom Group 1893

6x

Andigenum Group 258917
Stenotomum Group 195155
Stenotomum Group 195214
Stenotomum Group 234015

Stenotomum Group 234011
Stenotomum Group 230512

Stenotomum Group 205527

tenotomum Group 195204
Stenotomum Group 234012
tenotomum Group 230513

Andigenum Group $45Tb
Phureja Group 4322
Group 4531
Group 4451
Phurcja Group 4575
Andigenum Group 473269

Phureja
Phurcj

P
2 Andigenum Group 352 Andigenum Group 30838 | Y
Ankoemem Goonp 203 e
r iy My 4 Chilotanum Group 6051 =
Andigenum Group =3
Phureja Group 4440 g
o Phurcja Group. £t 8
Phurcja Group 460 g
Andigenum Group a
Andigenum Group W83 41 figenum Group 5589 w
G 12 dgonim Groep %8 |'S
- O Andigenum Group $213 2
X indigenum Group $612 <3
roup SV indigenum Group S215 3
Phurcja Group 4526
Phureja Group 4474 b o4
Stenotomum Group 651 =
. bukasowi SOR9S4

Andigensm Group 3133 o - o
Andigemum Group 258900 4R C D
Andigenum Growp 280935 4. ivcrvum Group 190991
e T —————T
~ 28 3065
Ak Gt BT v Gronp 25628
hbeone o gty e o 1508

. ambosinum 498209 _

ambosinum 498210
mbosinum 498213
. mulidissectum 473349

5.
candolleanum 498313

. candolleanum $45972
abancayense 458404

S, multidissectum 473354

. pampasense 275275
5. pampasense 458381

dnoas) INEdNAIY UIIYLION

sdnoging

Spooner et al. (2005) PNAS 102:14694-14699

35

#ZDNADSNPsIC
ED < kit

e® S. candolleanum

iy
G

Clade 4 south Bolivia and Argentine

201 diploid accessions
66,666 SNPs

S
=
oy
S

S
o pa\;o\.\
o
h0seSS

o
27-‘7 W

0b 'S

5 peuod 'S

ek

layi 473077

e\
camay

o
o

vt

\

gourlayi 473106

X\
o

L6 o

)
56
%f»gv
 Gour;

o
\ 0

\

0"
\
ik

A\

g
3.
8.k
1 Non-tuber-
g i
t bearing
g polyadenium 347770
& g“rr:rr]x:lusec(um 253214
§ amesi‘estam 537023
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Andigena
Successive domestication l

S. tuberosum

Late blith attack

Andean | Cultivated tetraploid
region Andigena

Rough urple Chili

S. tarjfense m | d
j 9- /\85\'
Chilean cultivated Garnet Chili

tetraploid potato
Early Rose

Andes
Common potato

Origin and evolution of potato
Europe and worldwide
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