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-The sweetpotato germplasm collection 
consists of 8,018 accessions. 

-In 1988 CIP report about 66% of the 
Peruvian collection represent duplicates.

-The maintenance cost of duplicates is 
high for this reason the rationalization is 
very important. 

-We are using firstly morphological 
characterization and molecular 
characterization using AFLP markers.
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Accessions of  Ipomoea spp . Maintained at CIP
Biological Status n
Landraces 4,748
Breeding lines 1,729
Improved variety 241
Advanced breeding 28
Weed 1
Not determinated 100
Wild relatives 1,171
Total 8,018
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CIP maintains the Peruvian collection in Field genebank and 
quarantine greenhouse

The second method is in vitro
(5,499accessions) HS0 (3,064), 
HS1(16) and HS2 (2,419); for 
international distribution 1,186 
accessions free of pathogens. 

The third method is the seed 
genebank ; it has 3,726 
accessions in total and 1,171 
belong to 67 wild species from 
different countries, also we 
have as safety duplicate in 
Svalbard

In addition; we  are working in the 
use of Cryopreservation currently
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Germplasm studied

Three hundred and sixty accessions collected from P erú grouped into 119 
synonym groups were used in this study. The plant m aterial was obtained 
from screenhouses at San Ramon and La Molina and CIP  in vitro 
Genebank in Lima, Peru. All expected duplicates were  grouped by their 
similarities of morphological descriptors by cluste r analysis, (Huamán, 
1997). 



1.Plant type
2.Ground cover

3.Vine internode diameter

4.vine internode length
5.Predominant vine color

6.Secondary vine color

7.Vine pubescence

8.General outline of the leaf
9.Leaf lobes type

10. Leaf lobe number

11.Shape of central leaf lobe
12.Leaf size

13.Leaf vine

14.Mature leaf color

15.Inmature leaf color

16.Petiole pigmentation
17.Petiole length
18.Storage root shape
19.Storage root surface defects
20.Storage root cortex thickness
21.Predominant skin color
22.Intensity of predominant skin 
color
23.Secondary skin color
24.Predominant flesh color
25.Secondary flesh color
26.Distribution of secondary flesh 
color
27.Storage root formation
28.Latex production storage roots
29.Oxidation in storage roots
30.Twining
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Color chart for 
sweetpotato

Ref. Munsell colour system



Predominant vine color

green Few purple spots Many purple spots

Many dark 
purple spots Mostly purple 

spots

Totally 
purple

Totally 
dark purple



Secondary vine color

Green tip Purple tip Purple nodes



General outline of the leaf

Cordate Triangular Hastate Lobed
Almost divided



Leaf lobes type

Very slight

Slight

Moderate

Deep

Very deep



Storage root shape

Storage root surface 
defects

Round Round eliptic
Ovate

Long eliptic
Long irregular

Horizontal constrictions Longitudinal grooves



Predominant flesh color

White

Dark Orange

Intermediate 
Orange

Pale Orange

Pale yellow

Cream

Dark yellow



Strongly pigmented with anthocyanins



Distribution of secondary flesh color

Narrow ring 
cortex Broad ring 

cortex

Scattered spots

Covering most of 
the flesh Covering all flesh
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The morphological data were recorded in excel table and cluster analysis 
of this morphological data was performed with NTSYS-pc version 2.1 
(Rohlf,1993) based on Average taxonomic distance coefficient (DIST) and 
the unweighted pair-group method  using arithmetic averages (UPGMA)



Use of RAPD markers to identify duplicates in CIP s weetpotato germplasm 
collection. Zhang et al., (1996).
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Amplified fragment length polymorphism (AFLP) marke rs (Vos et al., 1995)

•Resolution and reproducibility is very high

•Work well with very little DNA.

•Relative to other methods, AFLP markers are more co st effective.

AFLPs produce a large number of polymorphisms with v ery few primer 
combinations, are highly reproducible and have very  good resolution.
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Plant Material: Leaf samples at four months 
of sowing (100 mg.)

DNA isolation: The CTAB method (Doyle & 
Doyle, 1987 as modified by NCSU, 1990). 

AFLP amplification: The reaction mix was 
based Vos et al. (1995) with some 
modifications

Electrophoresis and visualization:  
Amplification products were separated in 
6% polyacrylamide gels on LI-COR  
Bioscience system

DNA isolation
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AFLP markers were obtained using 7 primer combinati ons after a inicial

screen of ~100 combinations marked with IRDyes (Infr ared dyes) 

and visualized in a LI-COR 4300 Hightroughput System . 

List of AFLP primer combinations
Primer Combinations Primer Name Sequence (5’-3’) Annealing 

temperature 
(°C) 

E32-M48 E32-AAC GACTGCGTACCAATTCAAC 56 

M48-CAC GATGAGTCCTGAGTAACAC 56

E35-M36 E35-ACA GACTGCGTACCAATTCACA 56

M36-ACC GATGAGTCCTGAGTAAACC 56

E35-M48 E35-ACA GACTGCGTACCAATTCACA 56

M48-CAC GATGAGTCCTGAGTAACAC 56

E36-M50 E36-ACC GACTGCGTACCAATTCACC 56

M50-CAT GATGAGTCCTGAGTAACAT 56

E38-M61 E38-ACT GACTGCGTACCAATTCACT 56

M61-CTG GATGAGTCCTGAGTAACTG 56

E39-M49 E39-AGA GACTGCGTACCAATTCAGA 56

M49-CAG GATGAGTCCTGAGTAACAG 56

E42-M35 E42-AGT GACTGCGTACCAATTCAGT 56

M35-ACA GATGAGTCCTGAGTAAACA 56



E39-M49E38-M61E36-M50E35-M36E32-M48

Primer combinations
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The AFLP profiles 
generated were scored for 
the presence (1) or 
absence (0) of each 
fragment. Only those 
fragments with high 
intensity were counted.

NTSYS–PC software 
package, version 2.1 
(Rohlf 1993) was used to 
perform cluster analysis 
with the option UPGMA 
(Unweighted pair-group 
method).

Data matrix Cluster 
dendrogram
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CIP 421783 CIP 420194 CIP 421781
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True duplicates



CIP 422612 CIP 420578 CIP 420212

Non-true duplicates



CIP 420459 CIP 420783 CIP 420132

Non-true duplicates
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CIP 422205

CIP 4202924 CIP 422202

True duplicates
group 
149



Morphological AFLP

CIP 420699CIP 420536

group 346

CIP 421621CIP 420039

group 272

Comparison of Morphological and Molecular 
characterization in some synonym groups 
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Group 50



CIP 422599 CIP 422533

CIP 420061 CIP 421082

Group 49

Morphological
clustering

AFLP 
clustering
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(further evaluation)

Duplicate accessions  (seed transformation)

Unique genotypes

360

119

197

44

The result showed that the 360 accessions studied can be reduced to 
119 unique genotypes and the remaining 241 accessions consist of 197 
duplicates and 44 (require further evaluation).
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