
1

CIP Sweetpotato Breeding                                        WG 2006

Orange Fleshed Sweet Potato (OFSP) 
“New Advances”

Wolfgang Grüneberg, Robert Mwanga and Regina Kapinga

International Potato Center 
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Advances
1. More knowledge about Fe and Zn concentrations in 

Sweetpotato especially in OFSP

2. NIRS (Near-Infra-Red Reflectance Spectroscopy)
Rapid screening method for enhancing Nutrition and 
Quality Traits (ß-carotene, ß- cryptoxanthine, Luteine, 
Zeaxanthine, Fe, Zn, Ca and Mg)

3. Linking Quality Analysis in East- & Southern Africa 
with the Quality Lab. at CIP-Peru
Freeze drying capacity and Training

4. Selection of 3-4 OFSP Varieties for East Africa with 
elevated dry matter & virus tolerance (Robert Mwanga) 

5. Collection and Evaluation of OFSP landraces in East 
Africa (Regina Kapina)

6. Distribution of 55 + 26 OFSP clones to different world 
regions – OFSP seeds – OFSP from crossing with 
SPVD resistance  

Sweetpotato   
roots and leaves  
provide health
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More knowledge about Fe and Zn concentrations in 
Sweetpotato especially in OFSP

We found a strong genetic correlation between ß-carotene and the 
following traits: protein, iron, zinc, calcium and magnesium

OFSP breeding has met 45 -50% of iron and 80 – 95% of zinc target 
concentrations in storage roots set by HP

About 50 clones have been identified with zinc concentrations in
storage roots of 17 – 24 ppm (the material must be tested in more 
environments – especially environments with low soil nitrogen 

We think OFSP can be biofortified for zinc within 3 – 5 years
Average and range for zinc in 55 Top-OFSPs in the CIP germplasm 

mean: 17.3 ppm, range: 15.1 – 21.0 ppm (for one clone with low 
ß-carotene content 24 ppm was observed) – for all these OFSP 
clones > 200 ppm ß-carotene observed

We think it will take a long time to biofortify OFSP for iron – however, 
sweetpotato leaves are rich in iron and can be eaten concurrently
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NIRS (Near-Infra-Red Reflectance Spectroscopy)
Rapid screening method for enhancing Nutrition and Quality 
Traits (ß-carotene, ß- cryptoxanthine, Luteine, Zeaxanthine, Fe, 
Zn, Ca and Mg)

Screening and breeding germplasm requires analyzing several 
thousand samples, Chemical analysis is expensive and few 
samples can be analyzed per day => we think NIRS is a solution 
to this problem 

NIRS is a technique based on the correlation between chemical 
properties, as determined by defined reference methods, and the 
absorption of light at different wavelengths in the near infrared 
region

The NIRS equipment:
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Examples for fits between NIRS values and Laboratory values:

Total carotenoids in sweetpotato                                     ß-carotene in sweetpotato

ß-carotene in maize                                               Fe in beans

0

20

40

60

80

100

120

140

0 20 40 60 80 100 120 140

LAB-value (mg/100g dw)

N
IR

S-
va

lu
e 

(m
g/

10
0g

 d
w

)

0

20

40

60

80

100

120

0 50 100

LAB - value (mg / 100 g dw)

N
IR

S 
- v

al
ue

 (m
g/

 1
00

 g
 d

w
)

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

LAB-value (ppm dw)

N
IR

S-
va

lu
e 

(p
pm

 d
w

)

CIP Sweetpotato                                                 CIP / WG 2006

Linking Quality Analysis in East- & Southern Africa with the Quality Lab. at 
CIP-Peru Freeze drying capacity and Training

• Freeze dryers have a capacity of 30 kg of samples
• Preparation of samples in the region (Uganda)
• Milling and sample analysis in Lima either NIRS or if required new laboratory 

analysis
• Support of Quality Breeding in SSA
• (SWCA, ESEAP ???)
• Training of sample preparation 

in Lima
• => we think the best option
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Selection of 3-4 OFSP Varieties for East Africa
with elevated dry matter & virus tolerance 
(Robert Mwanga) 

To date only two OFSP varieties were available in 
Uganda and Western Kenya - SPK004 and 
Ejumula – which had lower than desired ß-
carotene or lacked SPVD tolerance

Robert Mwanga has selected 3-4 new varieties which 
were tested on experimental stations as well as 
on-farm

The new varieties show the characteristic of SPK004 
(SPVD tolerance and elevated dry matter content) 
but some of the new varieties have – due to color 
– also more ß-carotene concentration in storage 
roots

Quality samples of these new varieties will be sent to 
Lima for further quality characterization
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Collection and Evaluation of OFSP landraces in 
East Africa (Regina Kapina)

About 100 sweetpotato landraces have been collected 
in SSA among these are 48 OFSP SSA landraces –
sweetpotato is not only white fleshed in Africa!! –
this material will be included in the CIP germplasm 
collection at CIP – we expect that it will become a 
source of drought tolerance.

As a first step these Landraces have been evaluated at 
two locations in 2 replications – quality samples of 
these clones have been prepared and are currently 
being sent to Lima to determine protein, ß-carotene 
and especially iron and zinc concentration in 
storage roots

In a second step – a selected fraction of these 
landraces are evaluated in 6 environments to obtain 
more knowledge of iron and zinc concentrations as 
well as iron and zinc G by E interaction in this 
material 
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Distribution of 55 + 26 OFSP clones to different world 
regions – OFSP seeds – OFSP from crossing with 
SPVD resistance

About 80 OFSP clones are currently shipped to different 
regions of the word with information about ß-carotene, iron 
and zinc contents – however, no attempts will be made for 
introduction into Eastern Africa (SPVD pressure)  

Seeds from controlled crossings 250 – 300 families available from                                    
1044 cross combinations – about 30,000 seeds in total – families 
will be tested in Peru and SSA

Elite Crossings (Replication of best cross combinations)  4 families 
available with about 400 seeds per cross combination – for Brazil 
and Mozambique

Seeds with SPCSV resistance alleles 22 families available; currently 
conducting a backcross with this new source of resistance 
(RRRRR? X rrrrrr) X rrrrrr. Target is to link orange flesh 
sweetpotato with SPVD resistance

Thank-you for your Attention
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