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Background

Figure 1. Some innovative sweetpotato products - Source: Adu-Kwarteng et al., 2001.



Background
 Locally available clones have very sweet taste, which

limits consumption as a staple food (Missah and
Kissiedu, 1994)

 The sweet taste, due to sugars, is the central feature that
significantly modulates the overall flavor (Wang and
Kays, 2003)

 Recently introduced orange-fleshed varieties have low
dry matter content

 Preference for sweetpotato varies with ethnic
background and geographic location (Kays and Horvat,
1983)05/06/2015 4



Background
 Low adoption of the improved varieties.

Figure 2. Four of the 13 released varieties
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1. Ascertain stakeholders’ knowledge, perceptions, and preferences
on sweetpotato end-user-traits in Ghana

2. Assess genetic variation of sweetpotato genotypes in Ghana
using agro-morphological, physico-chemical and SSR markers

3. Assess self- and cross-compatibility in sweetpotato germplasm

4. Determine the gene action involved in the control of beta-
carotene, dry matter and sugar contents of storage roots

5. Determine level of heterosis for beta-carotene, dry matter and
sugar contents of sweetpotato storage roots

Specific objectivesSpecific objectives
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Objective 1



Study areasStudy areas

Materials and Methods

2012

methodology

1. Focus Group Discussions
(FDG)

2. Administration of Semi-
structured Questionnaire

(SSQ)

 Data analysis
1. FGD – GenStat
2. SSQ - SPSS

Figure 3. Map of Ghana showing areas PRA was done
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Figure 3. Preferred storage root dry matter content distribution Figure 4. Preferred storage root taste (sweetness) preference

RESULTSRESULTS
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Figure 5. Preferred beta-carotene content of storage root Figure 6. community x beta-carotene preference

RESULTSRESULTS
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Objective 2

Assess genetic variation of sweetpotato genotypes in Ghana
and their utilization for breeding



Materials and Methods
1. Phenotypic Characterization

115 sweetpotato accessions collected for study
Location – Fumesua
Data collection - sweetpotato descriptor for phenotyping

(CIP/AVRDC/IBPGR, 1991) & physico-chemical traits

Data analysis
PCA and Clustering using GenStat version 9.2.0.152

(Genstat, 2007)

GGE biplot (Yan and Kang, 2003)
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Materials and Methods
2. Molecular Characterization

 76 sweetpotato accessions
 25 SSR markers (Buteler et al. 1999; Diaz and Gruneberg 2008;

Tumwegamire et al. 2011)
 Location – CSIR-CRI, Ghana and ICRISAT, India

 Data analysis
 NTSYSpc software version 2.1 (Rohlf, 1993; Rohlf, 2002) –

for the binary data
 Principal coordinate analysis (PCoA) - (Genstat, 2007)
 Polymorphic information content (PIC) (Weir,1996)
 Analysis of Molecular Variance (Excoffier et al., 2006)
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Materials and Methods
3. Estimation of Genetic Parameters
 115 sweetpotato accessions

 Location –
 Field work - Fumesua (Forest ecozone) and Pokuase (Coastal

Savannah ecozone) both major and minor seasons in 2011
 RCBD in 2 reps was used
 Root quality data – NIRS Lab. at CSIR-CRI, Ghana and Lima, Peru

 Data analysis
 method of Steel and Torrie (1980)

 The variance components determined (Prasad et al., 1981)

 h2
b, GCV, PCV and GA determined (Burton, 1952; Johnson et al.,

1955; Kumar et al., 1985)

 Genotypic correlation coefficient computed using Miller et al. (1958)
and (IRRI, 2006)
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RESULTSRESULTS
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RESULTSRESULTS
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RESULTSRESULTS
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RESULTSRESULTS
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Objective 3 - 5

Combining Ability studies

1. Compatibility status

2. Gene action

3. Population development

Combining Ability studies

1. Compatibility status

2. Gene action

3. Population development



Materials and Methods
 Beta-carotene/Dry matter – 12 x 12 full diallel
 Sugars – 15 x 15 full diallel

Table 5. Full diallel representation for the beta-carotene crossing block
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Materials and Methods
High beta-carotene Population
Low sugar population
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Materials and Methods
F1 evaluation

 LOC – Fumesua (Forest), Wenchi (Transition), and
Pokuase (Coastal Savannah)

Data analysis

 Gene action
– Gardner and Eberhart (1966) Analysis II

 Population development
- Mid-parent & better parent heterosis determined (Fonseca
and Patterson,1968; Wynne et al., 1970)
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RESULTSRESULTS
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RESULTSRESULTS
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RESULTSRESULTS



RESULTSRESULTS
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RESULTSRESULTS
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Table 11. Estimates of mid-parent heterosis (Hb) and heterobeltiosis (Hbt) for the
F1 hybrids of Histarch (87) and Ogyefo (61)



RESULTSRESULTS
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Table 12. Performance of Histarch and Ogyefo, and their hybrids



ConclusionsConclusions
Consumers in Ghana desire non-sweet, high dry matter

sweetpotatoes with low or moderate beta-carotene content

 Genetic variability was significant for the traits studied and
much of this genetic variation was additive in nature

Significant negative heterosis for sugar content is very
important in breeding for non-sweetness

Non-sweet, high dry matter hybrids were identified

Adding high beta-carotene content to these types may
require many cycles of selection

 Lack or poor flowering was a problem
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