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Sweetpotato? €8 EmIE

Family = Convolvulaceae
Genus  /pomoea

Scientific name  /pomoea balaitas (L.) Lam.

Autohexaploid species
x=15 2n=90
Genome construction B1B1B2B2B2B2



Area of origin > ESRTIAE

Vavilov, N Central America including southern Mexico to
the West Indies

Gene center theory
Nishiyama, | Mexico
Discovery of ancestral species, /. frifida (6x)

Austin, D. F. Yucatan Peninsula, Mexico, to the mouth of
Orinoco River,

Morphological variation of cultivated and wild
Ipomoea species

Yen, D. E. North-western part of South America
Genetic variation of sweetpotato
Kobayashi, M Andean area of Ecuador to Peru

Variation of wild species compatible to sweetpotato



Today’s talk % pnpiisE

What did sweetpotato come
from?

How did sweetpotato come
out?
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/[pomoea Species

NARO

Species compatible to sweetpotato

— [. batatas, I. trifida (2x, 3x, 4%, 6Xx), /.
littoralls, |. leucantha

Species not compatible to sweetpotato

— 1. tillacea, I. gracilis, I. triloba, I. lacunosa,
[. cordato-triloba (I. trichocarpa),elc.



Results 1: Principal component analysis of sweetpotatofs
and its wild species

2 RS

Eigenvalue, contribution and coefficient of the first (I) ,second (Il) and third (lll) principal
components obtained from the principal component analysis of 48 morphological
characters in 110 accessions of sweetpotato and its closely related species

Principal Eigen Contribution Factor loading

component value (%) corolla corolla tube corolla limb corolla tube ovary

diameter length  diameter shape shape pubescence

I 9.55 19.8 271§ |.273| 281 @ | .238| -.049

| 5.89 12.3 -.002 126 .026 .082 -.161 -.011

[l 4.04 8.4 045  .037 -.016 -.110 -.018 .250

Factor loading

outer sepal innner sepal leaf blade leaf petiole  vine
length color pub. texture length color texture pub. pub. pub.
075 -.046 -.109 .145 149 -076 . .078 137 .084
[ 286][260] .004 [-.247 @-m 010 -.042  -.092
-.033 -.018 .283 -.118 -.029 -.002 -.192 282 224 .256




Characterization by principal component scorg
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Principal component |

small corolla large corolla
star shaped corolla round shaped corolla
funnel shaped corolla tube campanulate corolla tube
< >
- +

Principal component ||

small sepal large sepal
chartaceous sepal herbaceous sepal
< >

- +



Morphological variation of sweetpotato and
its closely related species

€8 mapmiae

10

Scattering diagram of the first (1) and second (ll) principal component score
obtained from the principal component analysis of 48 morphological characters
in 110 accessions of sweetpotato and its closely related species.
@®Sweetpotato Ol. trifida (6x) or |. batatas?

Al. trifida (4x) or I. littoralis

A\ trifida (2x) or I. leucantha LI tiliacea

M. lacunosa 4l. cordato-triloba  <l. triloba * 1. sp
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Variation of leaf blade in tetraploid accessiong %ﬁﬂﬁ‘éﬁ




Results 2:Principal component analysis of tetraploid EE5 EHK% IE
species NARO =

Eigenvalue, contribution and coefficient of the first (I) ,second (ll) and third (lll) principal
components obtained from the principal component analysis of 48 morphological
characters in 25 tetraploid accessions

Principal Eigen Contribution Factor loading
component value (%) corolla corolla tube corolla limb corolla tube pedicel
diameter length  diameter shape color length diameter
I 11.60 24.7 -106  .080 -.123 -.113 -.232 015  -.227
| 5.62 12.0 292 273 201 -.229 .012 331 .067
[l 3.80 8.1 -054 -172 -.028 .051 -.009 103 -.010

Factor loading

outer sepal inner sepal leaf blade leaf petiole  vine
length width pub. length width pub. length width thickness pub. length diameter
-136 -.215 .067 -211 -220 -.068 254 231 -.250 .221 147 149
002 .078 .044 061 .187 .048 .002 .010 -.043 -.043 142 239

216 113 -.303 176 -.022 -.358 134 .075 074 154 252 .071




Morphological variation of teraploid accessions
closely related to sweetpotato
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Scattering diagram of the first (1) and second (II) principal
component score obtained from the principal component analysis of
48 morphological characters in 25 tetraploid accessions closely
related to sweetpotato



Variation of morphological characters of
tetraploids and their progeny
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Variation of leaf size and leaf thickness (a), size of inner sepal (b), length of
filaments (c) and pedicel length and diameter (d) in tetraploid accessions and
their progeny population
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Classification using RAPD markers -

Genki( B, 6X
Centennial( B, 6% ]

7928(T, 4%
K123-11(T, 6X
7903(B?, 6%
Amaya( B, 6X S\
7948(T, 4%
K233-1(L, 4%
- K500-1(T, 4% 7
K300-1(T, 4% N
DD1-9(T, 2%
DD2-5(T, 2% 7
Moto-Kajah( B, 6X)
Beniazuma( B, 6X) ]

Benikomachi( B, 6X)
Kanto 83( B, 6X
Shichifuku( B, 6X

T T T
0.006 0.004 0.002 0

Genetic distance

Dendrogram obtained from the RAPD analysis polymerased by five 12-mer primers in
17 accessions including sweetpotato and its closely related species
B: Ipomoea batatas, T: I. trifida, L: I. littoralis, 6x: hexaploid, 4x: tetraploid, 2x: diploid



Crossing rates (%) 8 mmpm g
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Diploids X Diploids 66.8
Tetraploids X Tetraploids 38.0
Hexaploids X Diploids .81

(sweetpotato)



Thick root of /. trifida (2x) Al —4nie
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Thick root like storage root of




Storage roots of a hybrid between
sweetpotato and /. frifida (2x)
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Origin of sweetpotato

NARO

Ancestral species of sweetpotato
— Diploid /pomoea trifida ( H. B. K.) G. Don
=Diploid /. batlatas ?

— Because, no difference between /. batatas and /. trifida
existed through morphological, biological and DNA
pattern analysis.

— All the species compatible to sweetpotato could be
classified /. batatas.

— Sweetpotato could be evolved in the /. batatas complex
iIncluding polyploids.

Mechanism from diploid to hexaploid
— Doubling of chromosome
— Unreduced gamete



oubling of chromosome ~ ARbd =t s
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[. trifida (2x)
(/. batatas (2x))
! _ 1. trifida (3x)
doubling (/. batatas (3x))
i l
[. trifida (4x) doubling
(/. batatas (4x)) 3

[. trifida (6X)

(/. balatas (6x))
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Unreduced gamete

NARO

Discovery of triploid /. frifida (Nishiyama’s
expedition in Mexico)

Emergence of hexaploid from crossing
between triploids, and between sweetpotato
and triploids

Use of 2n pllen in lrish potato for development
of True Potato Seed ( TPS )
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Major factor of ploidy evolution - ik

Unreduced gamete > Doubling

Reasons :

Unreduced pollen can be observed at relatively high
rate (ca. 1 %) in some diploid /. frifida (or /. batalas).

No data of doubling rate under the natural conditions

Genetic diversity may be easily lost through
chromosome doubling.



Conclusion BB R A

All the species compatible to sweetpotato made a
large ploidy complex.
Morphological variations were continuous in the
complex.

Molecular (RAPD) marker pattern suggested no clear
difference among the /pomoea species.

Species were able to cross mutually.
Diploid species produced thick roots.

Sweetpotato could be evolved through mainly
unreduced gamete formation in the complex.
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Thank you very much
for your attention!



