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INTRODUCTIONINTRODUCTION

�� Ethiopia is located in Eastern AfricaEthiopia is located in Eastern Africa

►►Area Area -- 1,100,000 Km1,100,000 Km2 2 

►►Estimated populationEstimated population-- over  79 000,000 Millionover  79 000,000 Million

�� The principal root and tuber crops grown in Ethiopia are:The principal root and tuber crops grown in Ethiopia are:

–– Enset Enset (Ensete ventricosum)(Ensete ventricosum)--
–– PPotato (otato (Solanum tuberosumSolanum tuberosum) ) 
–– SSweetpotato (weetpotato (Ipomoea batatasIpomoea batatas Lam.)Lam.)
–– TTaro (aro (Colocasia esculentaColocasia esculenta Schott.)Schott.)
–– CCassava (assava (Manihot esculantaManihot esculanta))
–– YYam (am (Dioscorea Dioscorea spp.)spp.)
–– Ethiopian dinichEthiopian dinich’’ ((Coleus edulisColeus edulis)) &&
–– TTannia (annia (XanthsomaXanthsoma spp.).spp.).

�� Among root and tuber crops,  sweet potato is the third importantAmong root and tuber crops,  sweet potato is the third important root root 
crop next to crop next to EnsetEnset and Potato at national leveland Potato at national level



and  second  to and  second  to EnsetEnset in Southern Ethiopiain Southern Ethiopia

■■ In 2008In 2008

Area covered by sweet potato :  33,070 ha Area covered by sweet potato :  33,070 ha 

Total Production Total Production –– 262,853.8 t262,853.8 t

Average national yieldAverage national yield-- 8 t/ha8 t/ha

■■ Vitamin A deficiency (VAD) and food insecurity are the major Vitamin A deficiency (VAD) and food insecurity are the major 
public issues in Ethiopia. public issues in Ethiopia. 

■■ to control VAD food diversification programs represent one of to control VAD food diversification programs represent one of 
the possible strategies the possible strategies 

■■ Six OFSP varieties  have been released in Ethiopia.  Six OFSP varieties  have been released in Ethiopia.  
particularly, for southern part of the countryparticularly, for southern part of the country

■■ their root yield performance varies across  different their root yield performance varies across  different 
environmentsenvironments



�� there is no information on GXE interactions and storage root yiethere is no information on GXE interactions and storage root yield ld 
stability of released as well as promising sweet potato varietiestability of released as well as promising sweet potato varieties in s in 
Ethiopia.Ethiopia.

�� Hence this study was undertaken as part GXE Regional  OFSP  Hence this study was undertaken as part GXE Regional  OFSP  
Variety Trial in East and Central Africa In collaboration with VVariety Trial in East and Central Africa In collaboration with VITAAITAA

�� Specific ObjectiveSpecific Objective

To identify stable and adapted orange fleshed sweet potatoTo identify stable and adapted orange fleshed sweet potato

varieties for major sweet potato growing areas of Ethiopia. varieties for major sweet potato growing areas of Ethiopia. 



Materials and MethodsMaterials and Methods

�� Treatments: Fourteen sweet potato varieties  introduced from CIPTreatments: Fourteen sweet potato varieties  introduced from CIP
along with one standard check  along with one standard check  

�� Locations: Awassa, Locations: Awassa, GofaGofa, , BakoBako and and ChanomileChanomile

�� Duration: Two consecutive years (2007 & 2008)Duration: Two consecutive years (2007 & 2008)

�� Design: RCB replicated three timesDesign: RCB replicated three times

�� Plot size:   3X3m  Plot size:   3X3m  Spacing: 60cmX30cmSpacing: 60cmX30cm

�� Data: On yield, yield components, dry matter, beta carotene contData: On yield, yield components, dry matter, beta carotene content ,ent ,
insect pest & disease incidenceinsect pest & disease incidence



■■ Total carotenoids content- estimated using
spectrophotometer method Harvest plus

■■ Beta-carotene content- Assessed using open column 
chromatography and spectrophotometer method Harvest-
plus 

■■ Combined analysis of variance was carried out for root 
yields using MSTAT.

■■ Analysis of stability- Eberhart and Russell (1966) 



RESULTS AND DISCUSSIONRESULTS AND DISCUSSION

� There were significant differences among the clones for 
both marketable and total root yields.

►significant variation in the genetic 
yield potential among the tasted 
clones

� Genotype by location (GXE) interaction was also highly 
significant 

►differential variatal response for 
storage root yield across locations



Table 1. Combined analysis of variance for storage root Table 1. Combined analysis of variance for storage root 
yields (t/ha) of 15 OFSP clones evaluated at four yields (t/ha) of 15 OFSP clones evaluated at four 
locations in 2007 & 2008locations in 2007 & 2008

16.4015.9CV(%)

0.42**0.29**224Error

1.45**1.41**42YLG

3.02**2.08**42LG

1.73**1.65**14YG

23.15**18.08**14Genotype( G)

0.94**0.59*16R(LY)

12.28**4.42**3YL

50.26**114.30**3Location

49.63**24.24**1Year

Total  yieldMarketable yield 

Mean squareDegree of 
freedomSource

*,** significant at 5% and 1% probability level, respectively.



Table 2.  Mean total storage root yields (t haTable 2.  Mean total storage root yields (t ha--1) of 15 OFSP clones tested 1) of 15 OFSP clones tested 
at four locations during 2007 and 2008at four locations during 2007 and 2008

15.3914.279.195.456.957.058.932.11LSD (0.05)

16.4024.9336.3723.519.5033.1325.3021.0118.13CV (%)

28.93B32.7632.4828.3343.5626.6725.1017.3525.2247.889.95Kero

13.54D16.044.47726.1118.4815.0911.051.5815.6321.495.49Spkoo4

17.50C17.829.10320.9325.1616.1017.179.4419.5230.868.85Mayai

11.80D14.097.2621.6314.3513.119.513.5512.6718.912.90Carrot C

17.87C15.9018.2913.6319.0812.5919.8421.6114.1936.037.51Zambezi

11.18D15.266.01721.1519.2814.597.101.8412.5612.461.52Pipi

5.13E7.036.1336.48311.643.883.230.232.5939.6470.43Gweri

21.55C28.7746.2144.1513.0111.7114.3227.094.29719.876.03Resisto

20.58C23.3129.7417.4129.2916.8117.8617.3113.634.346.17K566632

10.87D14.947.14721.4415.715.486.802.2810.8512.851.24K135

24.71B27.7123.0730.5922.434.7621.7214.6822.4838.9610.76Naspot 1

35.95A36.8751.582650.5319.3835.0444.1036.9634.7224.36199062.1

18.48C19.807.3324.5926.820.4917.1511.6823.4122.9210.58Ejumula

11.89D15.323.47327.315.1715.358.478.8911.0413.430.50K 118

18.96C21.5122.5321.8126.9314.7516.426.6024.8526.777.47Ukerewe

GXLMeanChano M.BakoGofaAwassaMean
Chano

M.BakoGofaAwassa

Mean20082007

Clone



Table 3 Mean storage root yields and estimates of stability for Table 3 Mean storage root yields and estimates of stability for total root total root 
yields of 15 OFSP clones evaluated at four locationyields of 15 OFSP clones evaluated at four locations during s during 

2007& 20082007& 2008

3.91S.E

17.93Mean

0.8623.94**1.9928.93TIS-8250

0.5543.38**1.1513.54Spkoo4

0.8312.99*1.3917.50Mayai

0.6911.07*0.9111.80Carrot C

0.6029.88**1.0817.87Zambezi

0.6017.66*0.8811.18Pipi

0.85-2.100.645.13Gweri

0.00204.78**0.1421.55Resisto

0.5548.43**1.2120.64K566632

0.5413.74*0.7110.88K135

0.696.490.7724.71Naspot 1

0.22151.59**1.0035.96199062.1

0.6026.29**1.0418.48Ejumula

0.5021.32**0.7711.89K 118

0.97-3.321.3318.97Ukerewe

Coefficient of 
determination(r2)

Deviations from 
linearity(S2d)

Regression 
coefficient (b)

Stability parameters

Mean yield (t.ha-1)Genotypes



Table 4 Dry matters, BetaTable 4 Dry matters, Beta--carotene content and other parameters of 15 carotene content and other parameters of 15 
OFSP clones evaluated at Awassa  in 2007& 2008OFSP clones evaluated at Awassa  in 2007& 2008

0.02Pale yellow2.84.220.0TIS-8250

0.02Pale orange22.929.431.8Spkoo4

0.32D. orange125.8134.530.3Mayai

0.03D. orange80.188.532.6Carrot C

1.53D. orange59.368.827.9Zambezi

0.02cream-5.334.3Pipi

0.82Pale orange17.623.532.8Gweri

1.74D. orange196.1238.320.2Resisto

2.04D. orange115.4126.823.7K566632

0.33P-0range18.925.729.3K135

0.02Cream5.69.330.7Naspot 1

0.34Pale orange2126.120.7199062.1

0.03Orange112.6135.132.5Ejumula

0.03Pale orange21.727.228.7K 118

0.83Pale yellow4.36.235.3Ukerewe

A. blight 
disease score
(1-5)

Virus 
disease 
score 
(1-9)

Root flesh 
color

Beta-carotene 
µg/g

Total 
carotenoid
µ/gram

Dry matter 
content in %

Genotypes



CONCLUSIONCONCLUSION

�� NASPOT 1 and NASPOT 1 and UkereweUkerewe were found to be stable clones were found to be stable clones 
► mean total storage root yield above  the grand mean

■■ NASPOT 1  gave  root yields  comparable with the standard check NASPOT 1  gave  root yields  comparable with the standard check with with 
additional merit of having best consumers preference. additional merit of having best consumers preference. 

►►Hence selected for on farm verification for releaseHence selected for on farm verification for release

■■ Most of the OFSP clones were  found sensitive to environmental Most of the OFSP clones were  found sensitive to environmental 
changes. Their wider adaptability  and stability  to fluctuatingchanges. Their wider adaptability  and stability  to fluctuating growing growing 
conditions across locations were considerably low.conditions across locations were considerably low.

■■ Hence, not discarding the possibility of obtaining clones with Hence, not discarding the possibility of obtaining clones with wider wider 
adaptation, the national sweet potato improvement program shouldadaptation, the national sweet potato improvement program should
also focused on  development of varieties  for specific adaptatialso focused on  development of varieties  for specific adaptation  and on  and 
maximum yield in the major sweet potato growing areas of Ethiopimaximum yield in the major sweet potato growing areas of Ethiopia.a.
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