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Background

U Locally available clones have very sweet taste, which
limits consumption as a staple food (Missah and
Kissiedu, 1994)

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

U Recently introduced orange-fleshed varieties have low
dry matter content

d Preference for sweetpotato varies with ethnic

background and geographic location (Kays and Horvat,
05/06f@83) 4



Backaround

O Low adoption of the improved varieties.

WY W
CRI-High starch: RI-Ogysfo:
CRI-Apomden: CRI-Otoo: - Pot. Yield - 18 tha. C.pou:u_mm
-Pot.]ilﬂ-ﬁm 'Mmzym - 21% starch. - 12.4% starch content.
- High B-carotense -Medium B-carotene - Good for fufy, - Excallent for ampes!
(vit. A) content (Vit A) content ampesl and - fried chipe
Industriale uses

Figure 2. Four of the 13 released varieties
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Specific objectives

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
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Objective 1

Ascertain stakeholders’ knowledge, perceptions, and
preferences on sweetpotato end-user-traits in Ghana
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Materials and Methods

COTH DTVl RE

Figure 3. Map of Ghana showing areas PRA was done
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dmethodology

1. Focus Group Discussions
(FDG)

2. Administration of Semi-
structured Questionnaire

(SSQ)

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



RESU LTS
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Figure 3. Preferred storageroot dry matter content distribution
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RESULTS
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Objective 2

Assess genetic variation of sweetpotato genotypes in Ghana
and their utilization for breeding
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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
v' PCA and Clustering using GenStat version 9.2.0.152
(Genstat, 2007)

v GGE biplot (Yan and Kang, 2003)



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

v NTSYSpc software version 2.1 (Rohlf, 1993; Rohlf, 2002) —
for the binary data

v" Principal coordinate analysis (PCoA) - (Genstat, 2007)
v Polymorphic information content (PIC) (Weir,1996)
v Analysis of Molecular Variance (Excoffier et al., 2006)



3. Estimation of Genetic Parameters
» 115 sweetpotato accessions

> Location —

v Field work - Fumesua (Forest ecozone) and Pokuase (Coastal

Savannah ecozone) both major and minor seasons in 2011
v RCBD in 2 reps was used

v' Root quality data — NIRS Lab. at CSIR-CRI, Ghana and Lima, Peru
» Data analysis

v" method of Steel and Torrie (1980)

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

v h?,, GCV, PCV and GA determined (Burton, 1952; Johnson et al.,
1955; Kumar et al., 1985)

v Genotypic correlation coefficient computed using Miller et al. (1958)
and (IRRI, 2006)



RESULTS

Table 1 Principal Component Analysis of the agro-morphological and physico-chemical traits

Trait PC1 PC2 PC3 PC4 PCb PC6

Root weight -0.371 -0.091 -0.133 0.005 -0.028 -0.033
Ma kelable rool wal. -0.362 -0.082 -0.139 0.021 -0.003 -0.008
Linmarketable vield. -0_370 0094 -0.128 -0.002 -0.038 -0.043
[p-carotene U168 -0.310 |-0.128  -0.050 -0.030 0.024
Dry matter 0.168 0.310 0.128 0.050 0.030 0.024
Total sugar 0.029 -0.404 | 0.133 0.030 -0.012 -0.025
Sucrose 0.018 -0.235 0.145 0.191 -0.336 -0.143
Fnictose 0 041 -1 259 -0 (156 -0 257 0.343 01r3
slucose 0.023 -0.316 0.020 0212 0.307 0.143
lron 0.172 -0.035 -0.416 0.063 -0126 -0.098
Zinc 0.157 -0.021  -0.364 0147 -0.249 -0.140
Protein 0114 0.071 -0.401 0107 -0A175 -0.125
Starch -0.141 0.144 0.361 0.201 -0.133 -0.018
Ht. Oxidation -0.064 0,020 0111 0069 -0.032 0414

*%alucs in bold indicaic the most relevant characters (-:0.3) that contributed most to the
variation of the particular component
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RESULTS

Table 2, Analysis of molecular variance (AMQVA) for the 76 sweetpotato
accession

Source of Df  Sumof Variance  Percentage of
variation squares components Variation
Amonggroups 3 95.8%4 035619 288

Withingroups 72 865.196 1201664 9712

Total o 921.0902 12.37284
*Significant at 0.05 **Significant at 0.01
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RESULTS

Table 3. Genotypic correlation coefficient for the physico-chemical and agronomical traits of sweetpotato accessions

Trait DM BC F G S TS ST P Fe Zn HI RWT MKTRWT
DM .ﬂw.?ﬁ 0.78 -0.23 i-l].?? 008 -011 018 -069 012 -0.06
BC 030 0.62 0.74 '[lj} 061 015 074 058 041 041  -041
098 004 085 061 -024 002 022 030 006 0.01
G 005 091 <078 -019 011 -C10 030 006 0.01
S 1.09 0.1 075 1.07 115 014 042 -0.41
TS 099 015 060 039 022 012 -017
ST 021 071 039 057 018 049
P 0.75 075 027 048 -0.45
Fe 090 008 -054 -0.62
Zn 000 -0.51 -0.50
HI 0.56 0.57
RWT 1.00

DAL Dry matter, BC: Beta-carotene, F: Fructose, G: Glucose, 5: Sucrose, I'S: Total sugars, 5T: Starch, P: Protein, Fe: Iron, Zn: Zinc,

HI: Harvest index, RWT: Root weight, MKTREWT: Marketable root weight
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RESULTS

Table 4. Genotypic and phenotypic coefficient of variation, heritability and
expected genetic advance for the traits

Trait Genotypic Phenotypic Heritability Expected Expected
coefficient coefficient (HZp) Selection Selection
of variation of variation Gain (R) Gain

(R %of mean)

Dry matter 7.60 961 063 0.05 12.37

Beta-carotene [ 4028 | [ 4236 0.90 9.03 78.90

Fructose 5548 60.18 0.85 212 105.34

Glucose 36.91 39.88 0.86 2.79 70.35

Sucrose 11.93 21.70 0.30 1.38 13.51

Total sugars 18.01 21.59 0.70 510 30.95

. J J

Starch 4.07 4.78 0.72 4.89 i

Protein 12.46 15:58 0.64 0.91 20.40

Iron 6.80 8.70 0.61 0.22 10.96

Zinc 8.08 9.90 0.65 0.14 13.60

Harvest index 36.80 0.84 027 68 .40

Root weight 50.13 0.83 2.42 93.83

Marketable o035 0.76 2.01 99.40

Root weight
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Objective 3 -5

(JCombining Ability studies
1. Compatibility status
2. Gene action

3. Population development
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O Beta-carotene/Dry matter — 12 x 12 full diallel
O Sugars — 15 x 15 full diallel

Table 5. Full diallel representation for the beta-carotene crossing block

FParents

Low beta-carotens

High beta-carotene

F9 | P10 | P11 | P12
CROSSES

P9

P10 RECIFROCAL CROSSES HIGH B- CAROTENE

Pi1

Pi2




dHigh beta-carotene Population
dLow sugar population

Table 6. Genetic materials used for population development

Parents Dry matter Beta-carotene Sugar
content content content
(%) (mg/100g9)DW (%)
Histarch 45 9.85 1013
Ogyefo 42 6.83 11.67
AAT —-03 -025 39 10.98 12.26
\CIP 442264 45 7.74 11.06
*Resisto 38 27.53 18.53
*Beauregard 32 24.31 22.90
*Apomuden 27 33.67 28.97
*CIP 443035 36 19.75 14.98
*CIP 442850 27 20.21 30.34

* Parents used for the development of high beta-carotene population



Materials and Methods

JF1 evaluation

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

dData analysis

» Gene action
— Gardner and Eberhart (1966) Analysis |l

» Population development
- Mid-parent & better parent heterosis determined (Fonseca

and Patterson,1968; Wynne et al., 1970)



RESULTS

Tuble 7. Numbur ol crosses conducted v generale ¥y for siudies on sugar conlent ol swestpotuio

Parents S50 S48 S43  S113 R82  S15 0 S109  R7S sart -Ss?#ﬂsl# s;?z*

530 * 1z 4 41

548 ¥
$43
S113
$82
515
5109
375
S61°
S87"
597"
s3rf
S64°
572F
74
*T aw sugar parent. Light green quadrant = crasses hetween low and high sngar parent; dark green= reciproeal crosses; Pink=rrasses amang
low sugar clones, 550 (Apemuden), S48 (CIP 440071), $43 (Paga 01), $113 (Ukerews), 582 (Beauregard), $15 (B/Faso 002), $109 (CIP

442850),), 375 (B/Faso 001), S61 (Ogvefo), 887 (Histarch), 597 (Ehiamankyene 01). 831 (CIP 440095), 564 (CIP 442264), 572 (AAT 03 (25),
574 (Ouagadongon 02)

g
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RESULTS

T able 3. Success rate and germination percentage of the crosses

Cross Number Success Seeds Percent
of rate Per germination
Crosses {%%) capsule {%%)
61 x 87 27F 51.9 1.86 095 .2
61 x 50 29 =1.7 oo 88.0
61 x B2 25 52 0 1.08 100.0
84 x BT 5 80.0 1.33 100.0
79 x 50 10 20.0 3.00 100.0
9 x 109 1 100.0 2.00 100.0
9 x 21 21 oL .4 0.18 100.0
9 x 82 2 20.0 4.00 20.9
21 x 50 12 50.0 050 1000
82 x 87 42 50.0 0.71 100.0
82 x 50 SO 2.0 1.7 2 296.9
82 x 109 13 53.9 .14 100.0
82 x T9 11 54.5 0.&67 100.0
Mean 45.41 >4.1 1.21 96.3

ST Histarch; 61 " COgycfo: S0—Apomuden: 32 Becaurccard:
GHd=—C 1P 332264 ; JO=(I1F 44303535; 109=0C_"1F 44248 50; 2 1=—Hesistom
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RESULTS

Table 9. Genetic material used for the gene action study

Parents Dry matter  B-carotene Sugar
content content content
(%) (mg/100g)DW (%)
Apomuden 27.0 33.67 28.97
Beauregard 32.0 24.31 22.90
Histarch 45.0 9.85 1043
Ogyefo 42.0 6.83 11.67
\ J
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RESULTS

Table10. Mean squares (Gardner and Eberhart, 1966 Analysis Il) for four parents, their crosses
and reciprocals across three environments

Source of variation Df PRB-carotene Dry Sugar Starch Iron Zinc

content matter content content content content

content
CROSSES
Environment (Env.) 2  23.974" 0.0005"s 51.77*  37.50* 1.18** 0.73**
Rep. (Env.) 3 4.696"s 0.0002"> 8.20"s 2.19ns 0.05"s 0.02"s
Entry 9 801.825**  0.0193** 294.76** 408.02** 0.64** 0.21**
Env. x Entry 18 0.8000"> 581"  0.05" 0.02%*
Overall heterosis (h;) 5 305.932*  0.0017* 74.38** 107.11* 0.360**
Average heterosis (h) 1 533.216**  0.0014"> 5.48ns 41.85*  1.141*  0.2310*
Variety heterosis (h;) 3 264.286*  0.0032** 132.78** 107.70* 0.1992"~|
[SCA 2  104.175* 0.0014--5 0.001"=  0.0003"s
RECIPROCALS

Environment (Env.) 2 26.08* 0.0019"s  29.21** 43.69**  1.43** 0.90**
Rep. (Env.) 3 2.87"s 0.0005">  10.10**  3.37"s 0.03"s 0.02"s
Entry 9 719.56** 0.0214** 288.60** 426.35** 0.72** 0.23*
Env. x Entry 18 u.uuus--s 4.48vs 0.05* 0.02*
Overall heterosis (h;) 5  213.01** 0.0036**  88.99** 158.11** 0.36**
Average heterosis (h) 1 686.72** 0.0001"s  37.64** 75.05*  1.03** 0.210%
Variety heterosis (h;) 3 90.03** 0.0049** 113.12** 206.65** 1 0.145* |
[SCA 2 80.17*  0.0015" | 34.01* 0.02"  0.003"

*Significant at I"< 0.05; **Significant at I'<0.01; ™ Not significant



RESULTS

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

Genotype  Dry matier Total sugars Starch Protein R-carotene Iran Zinc Root yield
Hb  Hit Hb Hbt Hi Hbt Hb Hbt Hb Hbt Hb|%) Hbt Hb Hbt Hb Hbt
Chl (k) 4 (o) (el (%) (Al (A (%) () (B) el (%) (%]
61x87-11 3= .3m (.399% -3397) 24 30 266= 226 332 194 108 130 79 33 GEm 325
g7x61-26 -14" 18" |.397% 3307 -25™ 30 @54 BOET GOA™ 439 195% 168t 1870 130 - -
87x61-13 3~ .2™ |.366" -303" 45 46" 7.3% 0= 458" L5210 [ 28% 063 L28™ 0 40" 2002
gfx61-21 1=~ 4= |.336" -270" O™~ 00= 416 3F72™ 350 426 6= 48% 153% 104" .296% -41.7¢
8fxe1-37 1™ g™ | .280%  -2087) DA™ 05 30 W02 198w 4% s A0 J2w g B4 385
87x61-65 2~ 3™ \254% 179/ 17~ 17= 45% 1.2 200" -28.3" -76® 100 32® Q2% 29% 27.9%
87x61-37 4™ .CE _2138% 400 ™ 120 4337 38EM™ 520M  363= 34 Sg® 148" gam BLOE G35t
g7x61-38 1= 4% .215% 37" 19® 18" G5E 3.2e  217m -298% -Ga® L1217 745m  289% 53% -2BB™
G1x87-4 /™ 127 g™ 1947 LEw 0 B4% AW Zh4M L3310 83% gy H4n B4R 308" oM
87x61-47 9™ 147 gy 196™ 2™ 2 g% 33 78 73" £3% 0 gy 2F® 0 g% 11T 74
87x61-46 -B™ 13°® 147 2G17 .35M™  3JEM 4B/ B3 5130 35T 1307 153 3an 7aw 793 82F
grxe1-07 3% 4% 170%® 287 427 43" 137%™ 10A™ -3get 460" -2E® 50N gar o 4R Py 25
“Significant at P«0.035; **Signiflrant at P<AL01; "ot dgniflcant at P<A.0S5
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RESULTS

Table 12. Performance oii_Histarch and_ Ogyefo, and their hybrids

Dry Total

matter  Sugars Starch Protein  B-carotene Iron Zinc Root yield
Genotype (%) y (%) (%)  (mg/100g)DW (mg/100g)DW (mg/100)DW  (t/ha)
61x87-11 45 9.01 75.14 3.51 5.66 1.36 0.98 16.03
87x61-26 38 9.13 70.22 5.16 6.82 1.82 1.08 -
87x61-13 45 9.50 76.25 2.97 2.27 1.52 0.92 16.53
87x61-21 44 9.94 72.92 3.92 2.72 1.64 1.05 12.08
87x61-37 43 10.79 72.56 2.85 5.09 1.40 0.98 28.26
87x61-65 45 11.18 74.13 2.89 3.40 1.40 0.94
87x61-87 42 11.72 72.05 3.97 6.46 1.65 1.04 1.57 l
87x61-88 44 11.76 74.27 2.95 3.33 1.37 0.98
i . N . o i @ o o
Ogyefo (61) 41 13.62 12.92 2.86 3.75 1.48 0.95 13.61
87x61-47 40 16.29 71.37 2.77 3.92 1.42 0.93 19.17
Histarch (87) 46 16.33 12.82 268 4.74 1.56 0.87 20.71
87x61-46 40 17.18 70.30 2.31 6.43 1.32 0.88 3.56
*SEM (5%) 1.33 1.48 0.97 0.36 1.19 0.09 0.05 4.08
Grand mean 42 13.41 1277 2.99 4.08 1.44 0.95 16.30

36 - 9.01- 68.34 - 1.99 -
Range 48 17.53 76.25 5.16 1.63-8.23 1.21-182  083-147 7.57-36.31
CV (%) 6.8 204 25 216 54.0 12.3 9.9 46.4

*SEM =Standard error of mean
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Conclusions

dConsumers in Ghana desire non-sweet, high dry matter
sweetpotatoes with low or moderate beta-carotene content

1 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

dNon-sweet, high dry matter hybrids were identified

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

 Lack or poor flowering was a problem
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