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Van Jaarsveld et al. ß-carotene-rich orange-fleshed 
sweet potato improves the vitamin A status of primary 
school children assessed with the modified-relative-
dose-response test. Am J Clin Nutr 2005; 81: 1080-
1087.

Consumption of OFSP High in Consumption of OFSP High in Provitamin Provitamin A A 
Improves Body Stores of Vitamin A, Reduces Risk of Improves Body Stores of Vitamin A, Reduces Risk of 
VAD (Clinical Trial, 4VAD (Clinical Trial, 4--8 Year Old Children, S. Africa)
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1) 20 Clones (2 Pathogen-tested OFSP Invitro 
Plantlets/Clone) Sent From CIP, Lima, Peru to CIP,
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and Screenhouses at Mugaga and Namulonge 2003
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•• In Uganda the 20 OFSP In Uganda the 20 OFSP 
Clones Evaluated For Clones Evaluated For 
AdaptationAdaptation

••Trials Planted June/July Trials Planted June/July 
20042004

••7 Promising Clones 7 Promising Clones 
Evaluated in E. African Evaluated in E. African 
OFSP Regional Trial  OFSP Regional Trial  

KachwekanoKachwekano

NamulongeNamulonge
SerereSerere

NgettaNgetta

Trial Sites Trial Sites 
in Ugandain Uganda

Mini-vine Cuttings of 7 OFSP Promising Clones 
in Uganda Sent From Muguga Quarantine 
Station, Kenya to 7 Collaborating Countries, 
2005. Each Country Multiplied the Clones, 
Including Common Check (SPK004)  For Trial  

Ethiopia   Ethiopia   
((AwasaAwasa, , WonagoWonago))

KenyaKenya
((KakamegaKakamega, , MtwapaMtwapa, , 
KabeteKabete))

Tanzania Tanzania ((KibahaKibaha))
DR. Congo DR. Congo ((KamanyolaKamanyola))

Uganda (Uganda (NamulongeNamulonge, , 
KachwekanoKachwekano, , NgettaNgetta, , 
SerereSerere))

SudanSudan

SitesSites

GxE GxE Sites For OFSP E. African Regional TrialSites For OFSP E. African Regional Trial
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G x E Sites Regional TrialG x E Sites Regional Trial

Selection of Sites Based on Altitude, Selection of Sites Based on Altitude, 
AgroclimaticAgroclimatic Conditions, Conditions, and Food Systemsand Food Systems
Clone Selection Based on Vine AvailabilityClone Selection Based on Vine Availability
Vine Tip Cuttings, 30 cm LongVine Tip Cuttings, 30 cm Long
Each Clone 4 Ridges, 0.3 m between plants        Each Clone 4 Ridges, 0.3 m between plants        
(1 m x 6 m) [33,300 Plants/ha](1 m x 6 m) [33,300 Plants/ha]
RCBD, 3 RepsRCBD, 3 Reps
Standard Data Collection: Establishment, Standard Data Collection: Establishment, VigourVigour, , 
SPVD, Root Traits at HarvestSPVD, Root Traits at Harvest
Middle 2 Rows Harvested 4Middle 2 Rows Harvested 4--6 Months After 6 Months After 
PlantingPlanting

GxEGxE Regional OFSP Trial, Data Regional OFSP Trial, Data 
Collection and AnalysisCollection and Analysis

Complete Data Set For Total Root Yield  of Complete Data Set For Total Root Yield  of 
8 C8 Cloneslones
11 Out of 18 Sites in 5 Out of 7 Countries11 Out of 18 Sites in 5 Out of 7 Countries
Analyses (SAS):Analyses (SAS):
ANOVAANOVA

Regression (b, deviation)Regression (b, deviation)
AMMI AMMI 

Tai Tai 

CIP Clone name or Root yield Regression estimates1   Tai stability test2 
code pedigree t/ha b3 Sd

4  α5 Signi λ6 Signi 
       ficance  ficance 
199004.2 CC89.147.  4 x OP 14.5 0.76151 78.78   -0.1021 NS 5.12875 * 
199005.11 CHGU   1.002 x OP 18.8 1.70016 44.52  0.61903 * 2.69174 * 
199015.13 LM92.032 x OP 13.5 0.09465 27.14  -0.8457 * 2.23443 * 
199024.1 SR91.109 x OP 15.0 1.66328 75.98  0.95833 * 4.18079 * 
199026.1 SR92.095.  8 x OP 17.8 0.33779 54.59  -0.5305 NS 4.02522 * 
199027.3 SR92.095. 10 x OP 12.0 -0.09801 54.37  -0.8468 * 4.15429 * 
199034.1 SR95.628 x OP 15.3 1.76968 41.13  0.61511 * 3.94999 * 
 - SPK004 (Kakamega) 12.0 0.68353 74.80   -0.0087 NS 5.16209 * 
 

Table 1. Estimates of stability parameters for  storage 
root yield of 8 OFSP clones in 11 sites, 2004/2005

Significant at P<0.05 (*); NS is not significant. Significant at P<0.05 (*); NS is not significant. 11Eberhart andEberhart and RusselRussel stability criteria: b = 1.0 andstability criteria: b = 1.0 and SSdd = 0 = 0 
at 5% probability. at 5% probability. 22Tai stability criteria: Tai stability criteria: αα = 0; and = 0; and λλ = 1.0 at 5% probability. = 1.0 at 5% probability. 33Regression coefficient of Regression coefficient of 
the ithe i--thth clone. clone. 44Deviation from regression of the iDeviation from regression of the i--thth clone on the environmental indices. clone on the environmental indices. 55Linear Linear 
response of the iresponse of the i--thth clone to the environmental effects. clone to the environmental effects. 66Deviation from the linear response to the Deviation from the linear response to the 
magnitude of the error variancemagnitude of the error variance

Source df
Sum of 
squares

Mean
F-value Probability

Total 263 32529.3 32529.3
Treatment 109 27590.6 253.12 7.89 <0.0001
Blocks (Env’t) 32 17335.9 541.75 51.73 <0.0001
Genotype  (G) 7 1514.5 216.36 6.7464 <0.0001
G x E 70 9021.2 128.87 4.0186 <0.0001
IPCA1a 16 4620.6 288.79 9.005 <0.0001
IPCA2 14 2567 183.36 5.7174 <0.0001
IPCA3 12 1601.3 133.44 4.1609 <0.0001
Residual 28 232.4 8.3 1.0263 0.4104

Error 154 4938.8 32.07
a = Interactive principal component axis (IPCA) 1, 2, and 3.

ANOVA of additive main effect and multiplicative interaction (AMMI) 
model for total root yield (tha-1) of 8 sweetpotato clones in 11 locations 
with three replications each in the regional trial in 2004/2005.

squares
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Fig 1.Fig 1. BiplotBiplot of principal component analysis (of principal component analysis (pcapca) axis 2 vs. axis 1 for mean root yield for ) axis 2 vs. axis 1 for mean root yield for 
eighteight sweetpotatosweetpotato clones grown in 2004/2005 in eleven environments (locations). Cclones grown in 2004/2005 in eleven environments (locations). Clone lone 
codes: A) 199004.2, B) 199005.1, C) 199015.13, D) 199024.1, E) 1codes: A) 199004.2, B) 199005.1, C) 199015.13, D) 199024.1, E) 199026.1, F) 199027.3, G) 99026.1, F) 199027.3, G) 
199034.1, H) SPK004 (199034.1, H) SPK004 (““KakamegaKakamega””), Location names: 1)), Location names: 1) KakamegaKakamega, 2), 2) KabeteKabete, 3), 3) MtwapaMtwapa
(Kenya), 4)(Kenya), 4) KamanyolaKamanyola (DR. Congo), 5)(DR. Congo), 5) KibahaKibaha ((TanzaniTanzani), 6)), 6) AwaasaAwaasa, 7), 7) WonagoWonago (Ethiopia), 8)(Ethiopia), 8)
NamulongeNamulonge, 9), 9) KachwekanoKachwekano, 10), 10) NgettaNgetta, 11), 11) SerereSerere (Uganda).(Uganda).
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Fig 2. Biplot of principal components analysis (PCA) axis 1 vs. mean root yield for eight sweetpotao
clones grown in 2004/2005 in 11 environments (locations). Clone codes: A) 199004.2, B) 199005.1, 
C) 199015.13, D) 199024.1, E) 199026.1, F) 199027.3, G) 199034.1, H) SPK004 (“Kakamega”), 
Location names: 1) Kakamega, 2) Kabete, 3) Mtwapa (Kenya), 4) Kamanyola (DR. Congo), 5)
Kibaha (Tanzani), 6) Awaasa, 7) Wonago (Ethiopia), 8) Namulonge, 9) Kachwekano, 10) Ngetta, 
11) Serere (Uganda).
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Fig 3. Distribution of TaiFig 3. Distribution of Tai’’s statistics of root yield (t/ha) for 8 s/potato cultivars s statistics of root yield (t/ha) for 8 s/potato cultivars 
grown in 2004/2005 in 11 environments. Taigrown in 2004/2005 in 11 environments. Tai’’s average stability region is defined s average stability region is defined 
by the intersection area of the hyperbola representing a 95% preby the intersection area of the hyperbola representing a 95% prediction interval diction interval 
for for αα = 0; and the vertical lines that limit a 95% confidence interva= 0; and the vertical lines that limit a 95% confidence interval for l for λλ = 1. = 1. 
Codes: A =  199004.2 (CC89.147.  4 x OP), B = 199005.1 (CHGU   1Codes: A =  199004.2 (CC89.147.  4 x OP), B = 199005.1 (CHGU   1.002 x OP), C = .002 x OP), C = 
199015.1 (LM92.032 x OP), D = 199024.2 (SR91.109 x OP), E = (199199015.1 (LM92.032 x OP), D = 199024.2 (SR91.109 x OP), E = (199026.1), F =  026.1), F =  
199027.3 (SR92.095. 10 x OP), G = 199034.1 (SR95.628 x OP), H = 199027.3 (SR92.095. 10 x OP), G = 199034.1 (SR95.628 x OP), H = SPK004.SPK004.

Application of Results: E.g. Cost of Application of Results: E.g. Cost of 
Production of OFSP Seed ReducedProduction of OFSP Seed Reduced

Around Around 
100,000 SP 100,000 SP 
Seedlings are Seedlings are 
Screened at Screened at 
Start of Each Start of Each 
Breeding Breeding 
CycleCycle

Local, Introduced &
Improved Gemplasm & Breeding lines

Crossing Block (Polycross)

Clonal Evaluation (Yr 2)
2,000 Clones (No Reps)

Seedling Nursery (Yr 1) 
100,000 Seedlings

Preliminary Yield Trial (Yr 3) 
100 Clones (Replicated)

Intermediate 
Yield Trial (Yr 4)

50 Clones (Replicated)

Advanced / Multi-
Location Trials (Yrs 5,6)  
25 Clones Replicated

On-farm Trials (Yr 7) 
5 Clones (Replicated 

Variety Release (Yr 8)

Spotato 
Breeding 
Scheme  
Uganda

Accelerate AdoptionAccelerate Adoption

Improve Nutrition:              Improve Nutrition:              
OFSP High in OFSP High in ßß--Carotene/ Carotene/ 
Vitamin A                         Vitamin A                         
High Dry Matter (>30%) High Dry Matter (>30%) OFSP Cost: 3 US$ Per OFSP Cost: 3 US$ Per 

Person/YearPerson/Year--(100g/Day)(100g/Day)

Vit Vit A Capsules A Capsules 
Cost: US$54Cost: US$54--108  108  
Per Person/YearPer Person/Year



5

AcknowledgementAcknowledgement

NARO (National Agric NARO (National Agric Res Res 
Org), UgandaOrg), Uganda
The McKnight FoundationThe McKnight Foundation
CIPCIP
PRAPACE PRAPACE 
NARS (DR. Congo, Ethiopia, NARS (DR. Congo, Ethiopia, 
Rwanda, Kenya, Tanzania)Rwanda, Kenya, Tanzania)


