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SUMMARY

The present report describes theselection ofthe final best 15 clones from the multilocation trials
of 64 clones conducted irUmbeluzi, Chokwé Gurué andAngoniafor release The primary objective
of these trials was to select clones with deep orange flesh storage roqtggyood dry matter
content/taste, tolerance to drought, goodyield, and disease and pest toleranceith potential to be
usedacrossdifferent sites/ regions in Mozambique

Two methods to screa for the potential clones were used The first one was the so calledranking
elimination which consisted onthe elimination of cloneswith low performance o with values of
the attributes below the averagefor the characteristicsfor both combined andsingle locations. The
first characteristic taken into account was the totalield, followed by betacarotene contends dry
matter, taste, vine vigor, vine survied, root rot, and symptoms of virus. For the total yield, all
clones with values of yield greaterthan the total average vyield forthe trial per location were
selected. The same procedure was used for the remaining attributes aforementioned that were
used in the process ofselection; the second method was an index selectionwhich consisted on
weights atributed to each of the 8 variables conventionally considered importantn this case for
selection of clones Also, and to make sure that thecharacteristics used in the selection process
accounts for the majority of the variance in the data set, a prirngal component analysis (PCA) was
conducted. Twenty three clones were selected by the two methods and these clones were
submitted to GXE analysis using AMMI modelsyith the objective to determine the degree of
stability and adaptability of these23 clonesacross the 4breeding sites Also to complementthese
methods a duster analysis was conducted to determine the similaritieamong these tones.

After screening the 23 genotypes, there were selectelb potential clones across the four sites. In
general, the results of the analysis on the combined data showed that there were 5 clones with
consistent stability (GXE analysi¥ in all the 4 locations. These clones argl- MUSG 061618, 26-
UW119 06-175, 23 UW119 06-79, 27- UW119 06-140, 38- Tacna2 and 43-Kakamega with wide
yield stability (value of the regression coefficierdaround 1).

Apart from these 6 genotypes with broad yield stability across the 4sites, 6 genotypes were
selected for local adaptation inUmbellzi (13- UW119 06284, 41-105369-4, 49W119-15, 47-
Mafutha-1,and 50 Ejumula -25), 4 clones inChokwe (10- MUSG 060302, 34 UW119 06289, 49
w119-15, and 56 Ejumula-25), 5 genotypes inGurué (13- UW119 06284, 34 UW119 06-289, 37-
LO3231, 41-105369-4, and 47 Mafutha-1), and 4 clones inAngédnia (13- UW119 06-284, 37-
LO3231, 47- Mafutha-1, and 59 Ejumula). Note that the genotypesl3- UW119 06-284 and 47-
Mafutha-1 were selected for 3 locations (Umbellzi, Gurué, and Angénia), while the clonés-
105369-4 (Umbellzi and Gurué),49-w119-15 and 50-Ejumula-25 (Umbeltzi and Choékwe),34-
UW119 06-289 (Gurué and Chokwe), were selected for 2 locations.

To validate the resultsof on-station trials, 60 on-farm trials, 15 in each of the foursites were
established Eachindividual on-farm trials had 5 clones being four from the 64 clonestested on
station and one from the farmer as the local check.On the dayof the evaluation, the farmer in
collaboration with CIP organized and invited othemon-participating farmers to evaluatethe clones
under on-farm in the field. The data in this report were pooled fromUmbellzi and Chokwe, and
there were harvested, 9trials in Umbeltziand 10 trials in Chokwe All 15 clones selecteds thebest
under on-station trials were included in the harvestedon-farm trials. Overall, there were involved
79 farmers in Chékwe (69 women and 10 men) and 6%armers in Umbellzi (48 women and 19
men), totaling 146 participants in the evaluation of the orfarm trials. The parameters evaluated
under the vines were the quantity of leaes, greenness of leaves, habit of growth, vigor of the vine




and the volume of the canopy, while the parameters on the roots were the total yield, color of the
storage root flesh size of the roots, taste, and dry matter content.

Finally, and as expectedthe results of the onfarm trial were in line with the findings from the
ranking and index selection. A 15 selected genotypes under the ranking and index selection were
better than the local varieties for root attributes and for the vine attribute unde on-farm.

In parallel with the evaluations conducted in the field to select the clones for agronomic traits,
conservation test on the 64 cloneswere carried out, and among the 15 selected clones to be
released, the most important clones in terms of weght conservation were49 (W119-15) and 26
(UW119 06-175) with only 9.63 % and 13.11 % of weight los85 day after harvesting. In general,
most of the clones in the trial presented good results, as the lost of weight 35 days after harvesting
did not go beyod 50%. The worst clones among those selected for release were the clors
(UW119 06284), and 59 (Ejumula) with weight losses35 day after harvesting around 80% and
90% respectively.
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BACKGROUND

In Mozambique, sweetpotato is the third most important fod crop after corn and cassava INIA-
IITA/SARRNET, 2003 Due to its tolerance to drought, nutritional value (Vitamin A) and
commercial potential, Mozambique hasbeen investing in sweetpotato research such as
comprehensive breedingsince 2006and adaptiwe trials since 1997

As result ofadaptive trials conducted from 1997 to 2000, eight orange fleshed sweetpotatalones
(OFSP)were released in 2001 The adoption of thesecloneswas extensively in many areas of the
country; however, some of them were selged for more favorable environments, and their ability
to perform in conditions of drought like in many regions of ®uthern Mozambiquewas in jeopardy.
Because of the intensive drought conditions in 20® CIPMozambique funded by Rockefeller
Foundation/Harvest Plus/USAID initiated a sweetpotato breeding program tocome out with
varieties that could tolerate drought conditions by maintaining reasonable levels of production of
both roots and vines.From August 2005 to December 2009,everal trials (430, from seedlingsto
multi -location were established atUmbellzi, Chékwé, Angbénia, and Gurué involving the evaluation
of 198,592genotypes (Table 1)

Table 1. Summary of all Trials Established from August 2005 to December 2009 at Umbeluzi
Research Station, Chékwé, Angénia, Gurué, and Chékwe

Type of Sweetpotato Nz
Location yp P Genotypes/ Experimental Design Preceding Trials
Trial Trlals Seeds

Evaluation on a single plant | Seeds from crossin
Seedling Nurseries 198,500 basis block and introduced
16 14,907
1 382
1 1,575 | RCBD with 2 replicatiorfeeps) | Clones selected in the
Clonal ! : .
1 1,015 | Each row with 5 plants seedling nurseries
1 1,019
Umbeldzt 1 7,251
Chokwé Preliminary Yield 21 3,112 | RCBD with and 4 repseach | Clones selected from the
Ango6nid Trial (PYT) 1 206 | row with 25 plants clonal evaluation
Gurué Advance Yield Trial RCBD witl4 reps each row Clones selected from the
59 1,258* | with 25 plants at 4ocations PYT. Some trials are in t
(AYT) third evaluation
34 344 | RCBD with 4 replications, Clones from the AYT.
Multi-location Trial each plot with 5 rows, total Some trials are also in
4 64 | number of plants/ plot=80 the third evaluation
RCBD with 6 replications, with[ Selected clones from
Drought Trial (DT) 3 58 | 2 rows pbt, 24 plants/ plot previous AYT and mudti
location trials
RCBD with 1 replication,
OnFarm 205 9 each plot with 5 rows, total Clones released in 2001
number of plants/ plot=80
RCBD with 1 replication, 64 clones from mulki
Onfarm 60 64 each plot with5 rows, total : .
_ location trials
number of plants/ plot=80
Total 6 430 198,592 T T

In collaboration witf"** USAID Region4f, HarvestPlus breedirt”", USAID Mission Maput > "AGRA




From these, 59established Advanced YieldTrials 64 clones emerged as potential to be released.
These clones wereselected for deep orange flesh, dry matter content/taste, drought tolerance,
yield, and disease and pest resistance/toleranc&Vith these 64 clones 4trial s were established in
Octobea 2009 and harvested in March 2010The characteristics of the 64 clones evaluated under
the 4 locations arepresented in Tables 2 and 3. The results on the clones are for the dry season
2009/09.

Table 2. List of Best Clones Selected from all the AYT Planted in Umbellzi, Chokwe, Angdnia,
and Gurué Planted in October 2009

IStand CcY Total Yield Biomass DM wCarotene
Name of @ne (%) Vigor (t/ha) (t/ha) (t/ha) (%) Taste | (mg/100g)

Umbellzi

W119 0639 80.43 7.25 15.55 18.37 39.02 26.29 2.00 10.50
AUXiphone 04 72.82 7.75 12.94 14.60 38.15 28.01 2.25 1.80
UW119 06296 59.78 8.00 10.36 14.06 44.85 26,0 1.44 12.04
UW119 0632 71.74 8.75 22.10 23.44 64.75 21.77 1.91 7.80
MUSG 07037 70.67 7.75 18.33 21.03 43.73 23.57 1.40 1.50
UW119 06 290 66.31 7.25 12.83 16.34 35.72 27.11 1.50 10.50
MUSG 07047 66.67 8.75 13.00 13.70 44.77 37.05 1.63 1.40
105 101 G 007 80.00 2.76 8.80 16.16 42.00 29.90 3.10 1.80
10524 G 0705 40.00 6.76 14.10 20.33 43.00 32.20 3.00 12.40
105274 G 001 90.00 5.00 10.30 20.83 26.33 38.40 3.00 1.00
105260 G 008 60.00 6.76 13.21 15.00 63.33 30.40 3.90 1.80
UW119 06284 60.87 7.75 24.09 25.76 44.38 25.63 1.50 6.10
U199812-3-06-3 65.22 8.50 14.82 21.89 47.97 27.43 1.91 1.80
UW119 06277 77.18 8.75 21.86 23.37 70.11 27.49 2.32 11.00
UW119 06207 68.48 8.50 13.41 15.32 63.69 25.22 2.00 3.80
MUSG 07046 45.33 6.75 13.00 15.00 28.17 28.99 1.75 4.20
MUSG 07085 56.00 8.50 12.97 14.0 44.47 29.28 1.96 3.00
UCOL 180& 69.57 7.25 13.37 14.24 30.55 21.63 2.00 7.00
MUSG 060&1 68.00 6.33 12.74 14.44 41.80 26,79 3.00 1.80
105196 G 0706 45.00 4.00 18.43 15.00 43.67 31.50 0.00

105 143 G 004 55.00 3.00 15.01 13.33 24.83 31.80 0.03

Choékwe

UW119 0679 33.26 9.00 9.11 8.67 53.88 25.98 4.00 14.37
MUSG 060®7 32.22 9.00 12.85 9.00 79.87 23.56 2.75 0.69
UJonathan 0&3 30.31 8.25 16.40 8.33 61.51 22.59 4.50 4.71
UW119 06175 29.84 9.00 8.14 8.67 73.94 25.38 3.00 4.71
UW119 06140 25.63 8.87 13.82 7.67 44.97 25.77 4.50 5.48
UW119 06198 25.16 8.75 5.36 8.00 35.75 25.51 4.50 12.39
UWamazam 0®1 23.73 8.75 13.63 8.00 43.85 24.95 4.50 1.76
UNASPOT-66-02 22.94 7.75 7.74 7.00 62.83 30.01 5.00 5.49
MUSG 0608 33 22.31 9.00 6.40 9.00 41.31 26.64 3.75 5.49
UW119 0680 22.30 8.75 9.59 8.33 36.44 23.85 4.00 0.00




IStand CY Total Yield Biomass DM utCarotene
Name of Gne (%) Vigor (t/ha) (t/ha) (t/ha) (%) Taste | (mg/100g)

Uw119 06204 22.30 8.75 3.24 7.67 64.35 31.99 3.50 1.38
UWwW119 06289 22.26 9.00 17.69 7.29 110.31 35.45 3.50 6.12
UwW119 06322 22.22 8.00 10.91 8.33 108.26 25.01 3.50 6.12
MUSG 06082 20.76 8.10 4.06 9.00 65.37 28.97 3.15 3.76
Gurué
LO3231 98.57 3.00 3.97 8.60 10.47 27.49 * 461
Tacna2 100.00 4.00 2.40 6.75 9.10 26.16 * 6.12
105 2573 100.00 4.00 11.40 29.51 34.53 28.36 3.33 3.96
105 2681 100.00 6.00 6.86 19.56 37.80 30.59 3.67 1.04
1052791 100.00 4.00 18.36 34.54 54.83 30.12 3.67 4.92
Ejumula-9 100.00 5.00 5.21 9.96 15.20 29.70 * 6.12
Kakameg&/ 97.10 5.00 4.66 11.40 12.80 29.02 * 10.50
1054134 94.20 4.00 16.99 28.55 37.50 29.16 3.00 1.65
MUSG 06196 95.67 5.00 1.79 8.10 13.51 30.88 3.25 14.37
MUSG0604.5 96.75 5.00 1.37 6.60 12.05 28.62 2.75 3.96
Angdnia
Mafutha-1 98.67 4.33 1.04 2.03 5.80 20.25 3.40 1.76
W11912 97.33 4.33 2.49 431 10.35 20.31 2.80 5.46
W11915 100 6 1.28 3.7 11.67 23.42 3.20 6.12
Epumula-25 100 4.33 1.9 19.17 9.25 27.17 3.80 1.50
MUSG 06038 100 3 8.7 13.41 27.07 30.07 3.40 12.39
MUSG 06022 98 3.25 10.43 12.28 22.02 29.02 3.00 7.76
MUSG 06097 100 3.75 4.89 13.8 17.79 29.87 2.80 7.76
MUSG 06149 99 3 8.01 11.74 22.44 29.44 3.00 7.76
MUSG 06032 98.67 4 0.55 1.3 7.09 21.2 2.60 6.12
MUSG 06029 98.67 4 0.81 1.83 8.74 25.74 2.60 0.00
MUSG 06123 89.33 2 0.33 0.92 4.69 22.63 3.80 0.00
MUSG 06138 97.33 2.67 0.41 0.87 5.94 21.57 2.20 7.76

IStand 9% of InitialSand; CY=Weight of Commercial Roots; ¥Yotal Yield in Ton/ha; DM#% of Dry Matter Content
Vigor= 1,Not Vigoous; 5, Moderate; Qery Vigorous Taste=1, Very bad2, Bad; 3Awerage; 4, Good; Excellent

Table 3. Habit of Growth, Color of the Leaf of the Clones Selected for the Multi -location Trial
of 64 Clones Established in October 2009

Name of Clone Growth Habit Color of Leaf

Umbel(zi
AYT55 w119 W119 0639 Erect Dark Green
AYT55 Xiphone AUXiphones 04 Erect Greenish Gray
AYT55 w119 UW119 06296 Prostrate Dark Green
AYT55 W119A Uw119 0632 Prostrate Greenish Gray
AYT40 Ejumula MUSG 070387 Prostrate Greenish Gray
AYT55 W119 UW119 06 290 Prostrate Light Green




Name of Clone Growth Habit Color of Leaf

AYT40 Unguija MUSG 070247 Prostrate Light Green
AYT111 105101 105 101G 0707 Prostrate Green
AYT111 105249 105249 G 005 Prostrate Light Green
AYT111 105274 105274 G 001 Erect Green
AYT111 105260 105260 G 008 Prostrate Dark Green
AYT55 w119 UW119 06284 Prostrate Light Green
AYT55 199812-3 063 U199812-3-06-3 Prostrate Light Green
AYT55 w119 UW119 06277 Prostrate Light Green
AYTS55 W119 Uw119 06207 Prostrate Grayish Green
AYT40 Kakamega MUSG 07046 Prostrate Green

AYT40 Tainung 64 MUSG 07085 Prostrate Green

AYT55 COL 18 UCOL 1804 Erect Green

AYT30 Gordner MUSG 060&1 Prostrate Dark Green
AYT111 108196 108 196 G 006 Erect Light Green
AYT111 105143 105 143 G 004 Prostrate Green

Chokwe

AYT48 W 119 Uw119 0679 Prostrate Light Green
AYT 30 CN 14480 MUSG 060®7 Prostrate Green

AYT48 Jonathan UJonathan 0&@3 Prostrate Light Green
AYTA48 W 119 UwW119 06175 Prostrate Green

AYT48 W 119 Uw119 06140 Prostrate Light Green
AYT48 W 119 UW119 06198 Prostrate Light Green
AYT48 Nwamazambe Uwamazam 0®1 Erect Light Green
AYT48 NASPOT 5 UNASPOT-96-02 Prostrate Greenish Gray
AYT 30 Cordner MUSG 0608 33 Erect Light Green
AYT48 W 119 UW119 0630 Prostrate Light Green
AYT48 W 119 Uw119 06204 Prostrate Light Green
AYT48 W 119 UW119 06289 Prostrate Light Green
AYT48 W 119 Uw119 06322 Erect Greensh Gray
AYT 30 Bengal MUSG 06082 Prostrate Light Green

Gurué

AYT 37 LO 323 LO3231 Prostrate Light Green
AYT 37 Tacna Tacna2 Prostrate Greenish Gray
AYT 111 105 257 105 2573 Prostrate Light Green
AYT 111 105 268 105 2681 Prostrate Greenish Gray
AYT 111 105 279 1052791 Prostrate Greenish Gray
AYT 37 Ejumula Ejumula-9 Prostrate Light Green
AYT 37 Kakamega Kakameg&/ Prostrate Greenish Gray
AYT 111 105 413 1054134 Prostrate Greenish Gray
AYT 30 NC 00677 MUSG 06196 Prostrate Greenish Gray
AYT 30 CN 144849 MUSGO0608.5 Prostrate Greenish Gray

Angonia




Name of Clone Growth Habit Color of Leaf

AYT 40 Mafutha Maphuta-1 Erect Light Green
AYT 40 W 119 W11912 Erect Light Green
AYT 40 W 119 W11915 Prostrate Light Green
AYT 40 Ejumula Ejumula-25 Prostrate Dark Green
AYT 22 Bengal MUSG 06038 Erect Light Green
AYT 30 Cordner MUSG 06022 Erect Green dark
AYT 30 W 250 MUSG 06097 Erect Light Green
AYT 30 NC 9350 A MUSG 0619 Erect Light Green
AYT 30 Bengal MUSG 06032 Erect Light Green
AYT 22 Hernandez MUSG 06029 Prostrae Dark Green
AYT 22 NC 99088 MUSG 06123 Erect Light Green
AYT 22 NC 99088 MUSG 06138 Prostrate Dark Green

As demonstrated in Table 2, most of these clones werelseted taking into account theirhigh yield
performance in one of the four locatiols under evaluation. However, in order to verify their yield
stability and adaptation in these four locations (Umbellzi Chokwe, Angoénia, and Gurjig¢a Multi-
location Trial with all 64 clonesselected from the Advanced Yield Trialvas establishedat each of
the 4location.

Characteristics of the breeding sites

3z

CP-Mozambique has been working and
establishing sweetpotato trials in 4 agricultural -
stations that are under the mandate of the local
Agrarian Research Institute of Mozambique
(IAM) (Figure 1). According to the IIAM agre
ecological categorization of 2002,Hese locations
were classified as unique in terms of their agro
ecological characteristics.Overall, Mozambique =
has potentially 10 agreecological regions
designated R1 to R10 (Figure 2). Umbelizi
Research Station is located in Maputo province
and is under R1 agreecological region, Chékwe
Research Station in R/R2, Ang6niaand Gurué
Research Station are located under agro- =z oo
ecological zoneR10,but Guruéhas relatively high """ 4
levels of precipitation, as the average annual
rainfall is 1,995.7 mm,and the wet period is from
October through July/August, whileAngonia has
the mean annual rainfall varyingfrom 725 mm to
1149 mm, and the wet season is from November-..
to March.
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Figure 2. Map of Mozambique with the agro -ecological zones established in 2002 by II1AM




Table 4 summarizes the main characteristics of the 4 environmentshere the multi-location trial

was conducted from October 2009 to March 2010. Accordingly, the southern provinces of Maputo
(Umbeldzi) and Gaza (Chokwe) are more prone to drought conditions than the central provinces of
Tete (Angdnia) and Zambézia (Gurué).

Table 4. Average Annual Rainfall, Altitude, Variation of Dry Season of the 4 Environment
where the Multi -location Trial of 64 Clones were conduc ted, October 2009 to March 2010

Environment Province Ave_rage ATVl Altitude (m) WEITEIE;) @717y
Rainfall (mm Season

Umbeldzi Maputo 679.00 12.00 May-September

Chokwe Gaza 623.00 33.00 April-November

Angonia Tete 929.00 1300.00 April-October

Gurué Zambézia 1995.70 1000.00 July-September
Umbeluzi

Umbeldzi (26.03 S, 32.23 E) is 12 m above sea level (masl), located in Boane rigistn Maputo

Province of Mozambique. It has rain season temperatures of 28 0 # AT A AOU OAAOIT 1T O,
of 172c 0 0 # h  z7ER &i/day f ¢vaporation, about 1,857 mm per year with a mean rainfall of

679 mm. It has an alluvial stratified soil with sd texture ranging from sandy loam in the top soil to

sandy at 1.75 m depth, and an available water capacity of 200 mm at the 1.75 m deep soil profile

(Gomes 1996). The site is serrarid agro-ecologies in class R1 in the map of Mozambiq(Eig 2)

Water balance for sweetpotato cropping information on the water status of UmbelGzi (Table 5
provides evidence that it is a perfect site for testing the tolerance of sweetpotato genotypes to
drought in Mozambique.




Table 5. Available Water in Soil (mm) [total p recipitation minus total evapo -transpiration at
Umbellzi of Maputo Province of Mozambique between 1997 to 2007

29 yrs* c98 ¢75 ¢l11 ¢l14  ¢133 ¢l33 ¢l42 ¢l1,178
1997 98 c44 9 ¢72 91 c90 ¢55 ¢51 c24 ¢21 ¢30 17 ¢354
199¢ 161 q¢32 ¢13 ¢89 ¢l21 cl12 ¢1l09 ¢l129 G110 3 48 4 ¢499
1999 83 161 c21 ¢27 ¢68 c90 ¢l03 ¢89 ¢82 cl 47 ¢32 c222
2000 22 359 161 ¢29 ¢62 c46 ¢79  q92 62 ¢60 125 G29 208
2001 16 131 63 48 74 q76 ¢92 103 ¢118 C66 232 66 ¢195

2002 ¢36 62 ¢83 ¢100 105 c92 ¢l04 ¢l15 cl21 c74 ¢86 ¢36 ¢l1,014
2003 cl21 q22 c91 c98 84 cl7 ¢91 ¢139 ¢80 ¢l32 ¢l07 ¢l38 ¢1,120

2004 85 7 32 q26 ¢64 c75 6 ¢69 73 74 31 ¢37 257
2005 76 ¢39 43 c44 87 c96 ¢l04 ¢120 ¢l52 ¢153 ¢l01 ¢108 ¢885
2006 cl7 ¢65 25 ¢l3 ¢l42 cl21 ¢l29 ¢l132 ¢l18 ¢91 c¢l3 4 ¢812
2007 ¢l34 114 95 47 ¢l24 ¢109 ¢l24 1 T T T T T

Mean 22 25 c9 ¢45 93 ¢84 ¢90 (¢l04 c94 c67 15 c29 ¢515
cv 436 543 868 96 29 36 42 28 39 77 732 205 83

(%)

* Mean for29 years before 1975 (from Kassam et al. 1981).
& Computed from data of Instituto Nacional de Meteorologia, Maputo (18 October 2007).

The longterm available soil water data for both the 29 years and the 9 years (1992005) in Table

5 assures us that thegenotypes were subjected to as dry an environment as can be in any usual
drought year. Beyond that level of dryness, a crop failure would result. Of the 120 months of 1397
2006, 26 months had positive water balance.

Chokwe

4 EA OE Galidagro-€xdobiés are classified as class R1 on the map of Mozambique. The mean
annual rainfall is 623 mm, the altitude is 30m, and the soil texture is silty clay loamWater balance

for sweetpotato cropping: information on the water status of Chokwe (Table 6) provides evidence
that it is a perfect site for testing the tolerance of sweetpotato genotypes to drought in
Mozambique. Tables shows the available water in soil aChokwefor 15 years until 2006.




Table 6. Available Water in mm in Soil at Chdékwe for 15 Years up to 2006

1997 ¢131 ¢134 ¢l134 ¢l05 ¢l102 ¢l21 ¢140 ¢le62 ¢1,192
1993 clil 52 7 ¢l9 ¢87 ¢87 ¢63 ¢100 cl47 c94 c45 c64 ¢758
1994 c¢l8 ¢lil ¢93 ¢l05 ¢92 110 c79 ¢88 cli4 c73 ¢l28 ¢84 ¢1,094
1995  ¢155 ¢83 ¢l09 74 ¢34 ¢85 ¢l15 ¢62 135 ¢l29 cli16 ¢37 ¢1,134
1996 150 3 c73 ¢20 22 c61 c61 c69 ¢l27  ¢l157 ¢92 ¢56 c547

1997 49 42 ¢26 ¢83 ¢69 91 c0 0 0 ¢82 0 0 ¢260
1998 0 0 ¢l25 ¢99 ¢l106 ¢l04 ¢56 46 ¢l05 ¢70 ¢30 222 ¢519
1999 31 144 c43 ¢32 ¢62 c75 0 ¢95 ¢l26 ¢l10 26 ¢l29 c471
2000 ¢66 168 0 ¢4l  ¢29 ¢30 c24 ¢76 c46 ¢l108 214 ¢84 ¢l23
20012 48 97 4 28 (72 ¢88 ¢102 0 ¢l45 37 48 171 G200

2007 c71 ¢88 ¢60 94 ¢73 c42 ¢89 c91 c64 ¢53 ¢30 ¢l06 ¢859
2003 ¢l52 ¢53 c92 ¢93 ¢89 66 ¢26 ¢l16 ¢89 c¢l5 c97 c84 ¢840

2004 9 32 210 ¢15 (¢78 199 ¢7 ¢85 ¢l22 clo1 0 0 q21
2005 c96 ¢l09 ¢l101 «¢l14 cl17 cl20 0 ¢138 ¢l51 ¢l76 c76 ¢28 ¢1,226
2006 37 ¢l07 208 ¢68 b1 ¢37 ¢85 (149 c99 ¢l37 ¢l ¢59 ¢550

Mean ¢35 cla ¢28 ¢70  ¢69 c49 ¢S4 ¢82 ¢107 ¢l100 ¢25 ¢20 ¢653
Ccv
(%)

* Mean for 29 years before 1975 (from Kassam et al. 1981).
& Computed from data of Instituto Nacional de Meteorologia, Maputo (18 October 2007).

¢236 ¢681 ¢376 ¢58 ¢51 168 C76 ¢53 c40 ca7 ¢340 ¢485 ¢61

The two sites Umbeluziand Chokwé) are similar when the available water in soil is averaged for
the 1997-2006 periods are compared as shown iffable 7.

Table 7. Comparison of Water Availability (m 3) for UmbelGzi and Chdkwe, Averaged for
199772006

sie Lo Lres Luar Lo Loy Lol T Lo T oo Lo o Lo

Chokwe ¢31 c¢l10 ¢507
Umbellz 37 39 0 ¢55 c90 ¢82 ¢86 104 c94 c67 15 c29 ¢515
Angdnia

AngoOniais characterized by two seasons: the rainy season, which starts in 2ecber, and the dry

OAAOGI T h ET ! POEI 8 !''11 0A1 OAIi DAOAOOOA EO c¢mn8wd# Al
1,149 mm. The climate is humid temperate of altitudeThe average altitude is B00 m, and nost

soil is heavy in texture and deep (ACNUR/RBD 1997). This is the site to test for cold (low
temperature tolerance).




Gurué

Gurué is located in the north of the province of Zambézia. The climate is humid; the annual rainfall

is 1,995.7 mm, the wet period is from October through July/August. Thieast precipitation is

registered during the month of September. The mean temgeA OOOA EO ¢p8wd#h xEO
OAi PAOAOOOA OACEOOAOAA ET .1 OAT ARAO joc8uvd#Q ATA

jpc8oco#q8 4EA Al OEOOAA OAOEAO AOiI 1T vuvnm O phmnnm |
with the texture of clay loam,deep, well drained, and good natural fertility. This is the site to test for

virus disease in sweetpotato, as the pressure is very high.

METHODOS
The design and measured attributes

As aforementioned, the trial consisted of 64 clones selected from Adweed Yield Trials established
from 2005/6 to 2008/9 in Umbeluzi (Maputo province), Chdkwé (Gaza province),Angonia (Tete
province), and Gurué (Zambézia provice).

The experimental design was a randomized complete block with four rdipations. The
experimental net plots had one row with 23 plants. Thelanting density was 0.9 m between rows
and 0.3 m between plants. The trial was established without any fertilizatioriThe attributes that
were measured and determined were:

1. PBROT= Percentage of sproutig; 2. SHI=Percentage of vine survived. Vir2 =Symptoms of virus
at early and late stages of growing respectively (1, without symptoms; 5, Moderate; 9, extremely
severe)4. VVi19plant Vigor (Not vigorous; 5, Moderate; 9, Very vigorous). RYC=CommercigRoa
Yield in tones per hectare6. RYT=TotalRoot Yield in tones per hectare7. RVY=Total Vine Yield in
tones per hectare8. Bio=Biomass in tones per hectar®. DM=Percentage of Dry Matter ConteriO.
BC=Levels of Betaarotene in mg/100g of fresh root11. CA@T1= Taste (Very bad; 2, Bad; 3,
Average; 4, Good; 5, Excellen)2. Wed1=Weevil = Losses due to weevil (1, extremely severe; 2,
Severe; 3, Moderate; 4, Light; 5, None)3. DMAR=other injuries or damages on the roots (1,
extremely severe; 2, Severe; 3, Metate; 4, Light; 5, None)

For each genotype, three roots were randomly collected and sent to the laboratory for dry matter
determination. Dry matter was calculated based on fresh grateot sample of about 100g which
was oven dried for 72 hours until corstant dry weight. For betacarotene determination 2 fresh
roots were used and color comparison was taken with th&uide for Using the RHS Color Chéot
Selecting for High Beta&arotene Sweetpotatpillustrated by Burgos et al, 2009.

Data analysis

Two methods were combined to screen for the potential varieties. The first method was the
elimination (ranking elimination) of all clones with bad performance or with values below the
average total yield for both the combined and single locatiorilThe first characteristic taken into
account in the process of elimination was the totaftoot yield, followed by the content of beta
carotene, dry matter,taste, vine vigor, vine survival, root rot, and symptoms of virus. For the total
yield, all clones with values ofyield greater than the total average yield of trial per location were
selected. To avoid discarding clones with root yield10 ton/ha or above) but located below the




total average root yield, the statistic LSD at 5% was employed, that is, all clones thag¢rev not
significantly different from the average total root yield were considered by using this dual
comparison statistic test. The same procedure was used for the remaining attributes
aforementioned that were employed in the process of selection.

Another important criteria of selection of the best clones across the four locations was the use of an
index selectiorconsisted of weights attributed to each of the 8 variables conventionally considered
important in the process of evaluation and selection of seetpotatoes varieties.

The formula for the index selection was

INDEX= 20% RYTHa + 20%BC + 20%DM + 10%VV1 + 10%RVY + 10%C00T1 + 5%VIR + 5%WED

The balanced weights for the root yield (RYTHa), betearotene (BC), and dry matter is justified for
theirimporOAT AA AAOGAA 110 T17T1U 11 OEA &EAOIi A0O8BO PAOAADPO
is in line with the balanced variance found in the principal components analysis for the components

1, 2, and 3 that generated eingenvalues greater than 1.

Twenty three clones resultant from the elimination procedure and the index selection were
selectedfrom these 64 and submitted to GXE analysis using AMMI models with the objective to
determine the degree of stability of these clones across the 4 environments. To cdement the
present analysis, a cluster analysis was conducted to find out the similarities of the clones.

According to the results on Table 8, the variability associated with the traits used to select these
clones is not very significant as none of thermcipal clones presented proportions of variances
greater than 50%. The first principal component explains 43.5 % of the variability in the data set,
while the second and third 22.5 % and 14.7% respectively. These 3 principal components together
explain 80.5 % of the variance associated with the 12 traits used to evaluate this trial.

Table 8. Eigenvalues for the correlation matrix for the 12 variables used for the PCA
analysis in the M ulti -location trial of 64 Clones, October2009 to March 2010

FMEREL Eigenvalue Difference Proportion Cumulative
Component
1 5.225123 2.557091 0.4354 0.4354
2 2.668033 0.898543 0.2223 0.6578
3 1.76949 1.079229 0.1475 0.8052
4 0.69026 0.163859 0.0575 0.8627
5 0.52640 0.0439 0.9066

Thus, takingtogether all 12 variables used in the process of selection the best genotypes across the
environments, none of themwill generate variances of more than 50%vor the data set, and it is
predictable that no variable is significantly and exclusively determinant in the process o$eection

or grouping of the 64 genotypesin the trial, and this suggests a balanced distribution of the weight
of the variables when considering the selection. This result can be reinforced by analyzing the
results of theeigenvectorsfor each of the princpal componentsdepicted in Table 9.

According to theeigenvectorspresented in Table 9, for the first principal component that accounts
for 43.5% of the variance asociated with the genotypes, there is fairly equilibrium in terms of the
weight and influence of the main factors such as SHI, RYTHa, Biomass, RVY, COOT1, and WED1,




with values of eigenvectorsranging from 0.25 to 0.36 approximately. Thevariables that seemto be
significant in this principal component are the PBROT The factor BGhasvery little influence in the
principal component 1, but with huge power in theprincipal component 3 that explains 14.7% of
the variability of the genotypes.We chose to start to select for the root yield because of the
significant influence of this factor in prindpal component 2, and this choice can be easily justified
by the influence of the root yield in the selection of the variables in general.

Table 9. Eigenvectors for the 12 variables used for the PCA analysis in the Multi -
location trial of 64 Clones, Octob er2009 to March 2010

, Principal Principal Principal Principal Principal

VEITESEE Comp 1 Comp 2 Comp 3 Comp 4 Comp 5
PBROT 0.396173 -0.11974 0.172236 0.062404 0.062839
SHI 0.366924 0.094423 0.120546 0.048797 -0.11148
Vir2 0.126869 0.136489 0.476339 0.7%56 -0.07713
VvVv1 0.348323 -0.16639 -0.17041 0.131755 0.242914
RYCHa 0.1774D 0.49227 0.108802 -0.262 -0.39758
RYTHa 0.250961 0.469013 -0.07634 -0.10972 -0.13531
RVY 0.247225 0.11575 -0.50069 0.206981 0.4705
Bioma 0.305186 0.368641 -0.255 -0.00279 0.075578
DM 0.342041 -0.33262 -0.08236 -0.0603 -0.16425
BC 0.062484 0.170378 0.569202 -0.34836 0.67179
COO0T1 0.3246D -0.32331 0.088924 -0.10744 -0.17953
WED1 0.30985 -0.27321 0.16673 -0.28599 -0.06851

1. PBROT = Percentage of sprouting;

2. SHI=Percentagof vine survived

3. Vir2 =Symptoms of virus at early and late stages of growing respectively (1, without symptoms; 5, Moderate; 9,
extremely severe)

4. VV1=Vigor (Not vigorous; 5, Moderate; 9, Very vigorous)

5. RYC=Commercial Root Yield in tones peranect

6. RYT=Total Root Yield in tones per hectare

7. RVY=Total Vine Yield in tones per hectare

8. Bio=Biomass in tones per hectare

9. DM=Percentage of Dry Matter Content

10. BC=Levels of Betarotene in mg/100g of fresh root

11. COOT1%aste (Very bad; Bad; 3, Average; 4, Good; 5, Excellent)

12. Wed1=Weevil = Losses due to weevil (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, None)

RESULTSAND DISCUSSION
The analysis of variance for the measured attributes

The analysis of varianc ANOVA)of the combined data for the 12 variables used in the process of
selection in all environment tested in the trials (Tables 10-21) showed significant means squares
for both main effectsenvironment (E) and genotype (G)and interaction effects (GxB. Although
high significance of genotype main effects, the influence of the environment in the interactions
seems to be strongr than from the genotypes, and this can be confirmed by relative high mean




squares of the environment main effects in the majorityof the variables. This isinternal evidence
that the 4 environments had different influences on the performance of the genotypes

Table 10. Means Squares of ANOVA for the Genotypeand Environment Main Effects
and GxE interaction s of the Percentage of Sprouting (PBROT) for the Pooled Data,
Multi -location trial s of 64 Clones, October 2009 to March 2010

Source of Variability ~ DF  TypelllS¢ MeanSquare FValue  Pr>F
Genotype (G) 63 29366.88 466.141 6.87 <.0001
Environment (E) 3 152658.8 50886.26 750.06 <.0001
R 3 1894.727 631.5756 9.31 <.0001
G*E 189 57863.98 306.1586 4,51 <.0001

Table 11. Means Squares of ANOVA for the Genotype and Environment Main Effects
and GxE interaction of the Percentage of Vine Survived (SHI) for the Pooled Data,
Multi -location trial s of 64 Clones, October 2009 to March 2010

Source of Variability Type Il SE Mean Square F Value

Genotype (G) 63 57359.14 910.4626 3.67 <.0001
Environment (E) 3 57207.03 19069.01 76.79 <.0001
R 3 25112.07 8370.689 33.71 <.0001
G*E 189 1336611 707.2016 2.85 <.0001

Table 12. Means Squares of ANOVA for the Genotype and Environment Main Effects
and GxE interaction of the Symptoms of Virus at Late Stage of Grow th (VIR2) for the
Pooled Data, Multi -location trial s of 64 Clones, October 2009 to Marc h 2010

Source of Variability Type Il SE Mean Square F Value

Genotype (G) 63 142.0291 2.25443 1.95 <.0001
Environment (E) 3 167.2782 55.75941 48.13 <.0001
R 3 3.51686 1.172287 1.01 0.3868
G*E 189 303.8453 1.607647 1.39 0.0015

Table 13. Means Squares of ANOVA for the Genotype and Environment Main Effects
and GxE interaction of Vines Vigor (VV1) for the Pooled Data, Multi -location trial of
64 Clones, October 2009 to March 2010

Source of Variability Type Ill SE Mean Square F Value

Genotype (G) 63 431.705 6.85246 3.58 <.0001
Environment (E) 3 1556.59 518.8634 271.2 <.0001
R 3 8.919623 2.973208 1.55 0.1992
G*E 189 601.7628 3.18393 1.66 <.0001




Table 14. Means Squares of ANOVA for the Genotype and Environment Main Effects
and GxE nteraction of Commercial Root Yield (RYC Ha) for the Pooled Data, Multi -
location trial of 64 Clones, October2009 to March 2010

Source of Variability Type Il S€  Mean Square  F Value Pr>F
Genotype (G) 63 21908.81 347.7589 6.82 <.0001
Environment (E) 3 7248.396 2416.132 47.36 <.0001
R 3 2810.642 936.8807 18.36 <.0001
G*E 189 15159.35 80.20819 1.57 <.0001

Table 15. Means Squares of ANOVA for the Genotype and Environment Main Effects
and GXE interaction of Total Root Yield (RYTHa) for the Pooled Data, Multi -location
trial s of 64 Clones, October 2009 to March 2010

Source of Variability Type Ill SE Mean Square F Value

Genotype (G) 63 30788.05 488.6992 6.05 <.0001
Environment (E) 3 25529.45 8509.818 105.27 <.0001
R 3 4412.241 1470.747 18.19 <.0001
G*E 189 56358.92 298.1953 3.69 <.0001

Table 16. Means Squares of ANOVA for the Genotype and Environment Main Effects
and GXxE interaction of Total Vine Yield (RVY) for the Pooled Data, Multi -location
trial s of 64 Clones, October 2009 to March 201 0

Source of Variability Type 1l SE Mean Square F Value

Genotype (G) 63 57422.09 911.4617 7.24 <.0001
Environment (E) 3 10085.13 3361.71 26.7 <.0001
R 3 676.4659 225.4886 1.79 0.1474
G*E 189 75350.3 398.6788 3.17 <.0001

Table 17. Means Squares of ANOVA for the Genotype and Environment Main Effects
and GxE interaction of Biomass (Bio) for the Pooled Data, Multi -location trial s of 64
Clones, October 2009 to March 2010

Source of Variability Type Ill SE Mean Square F Value

Genotype(G) 63 96061.74 1524.79 6.09 <.0001
Environment (E) 3 33212.08 11070.69 44.23 <.0001
R 3 7115.779 2371.926 9.48 <.0001
G*E 189 134787 713.1589 2.85 <.0001




Table 18. Means Squares of ANOVA for the Genotype and Environment Main Effects

and GxE interaction of Dry Matter Content (DM) for the Pooled Data, Multi

trial s of 64 Clones, October 2009 to March 2010

-location

Source of Variability Type Il S€  Mean Square  F Value Pr>F
Genotype (G) 63 7731.679 122.7251 14.02 <.0001
Environment (E) 3 1959.755 653.2515 74.64 <.0001
R 3 2.833173 0.944391 0.11 0.9555
G*E 189 2783.863 14.80778 1.69 <.0001

Table 19. Means Squares of ANOVA for the Genotype and Environment Main Effects
and GxE interaction of B eta-Carotene Content (BC) for the Pooled Data, Multi -
location trial s of 64 Clones, October 2009 to March 2010

Source of Variability Type Ill SE Mean Square F Value

Genotype (G) 63 6050.659 96.0422 14.03 <.0001
Environment (E) 3 267.8085 89.26949 13.04 <.0001
R 3 69.27466 23.09155 3.37 0.0181
G*E 189 3865.543 20.67135 3.02 <.0001

Table 20. Means Squares of ANOVA for the Genotype and Environment Main Effects
and GxE interaction of Taste (COOT]J) for the Pooled Data, Multi -location trial s of 64

Clones, October 2009 to March 2010

Source of Varialiity Type Il SE Mean Square F Value Pr> F\
Genotype (G) 63 78.3537906 1.243711 3.4 <.0001
Environment (E) 3 422.5249886 140.8417 385.31 <.0001
R 3 3.197698 1.065899 2.92 0.0335
G*E 189  169.9683534 0.899304 2.46 <.0001

Table 21. Means Squares of ANOVA for the Genotype and Environment Main Effects
-location

and GxE interaction of Weevil Attack (Wed1) for the Pooled Data, Multi

trial s of 64 Clones, October 2009 to March 2010

Source of Variability Type Il SE Mean Square F Value

Genotype G) 63 118.414 1.879588 2.78 <.0001
Environment (E) 3 453.1551 151.0517 223.19 <.0001
R 3 2.808088 0.936029 1.38 0.2467
G*E 189 305.3036 1.615363 2.39 <.0001




In general, the best environment for the total root yieldRYTHa)was Angoniawith 20.9 ton/h a, but
Umbellzi was the environment that showed the best results in terms of commercial root yields
with 12.35 ton/ha. In terms of the yield of the vinesGurué was the best with 23.3 ton/ha and the
worst were both Chékwé and Umbellzi. These results are m line with the previous knowledge
about these locations, in particular on the vine production, aGuruéis well branded as the best in
terms of vine production, and the southern locations known as with poor performance due the
prevalence of drought conditons.

Angodniaand Gurué are the most important places in terms of virus attack, and the results in Table
22 confirm this. However,in generalall varieties in terms of virushad relatively good performance.

Table 22. Means for the Environment Main Effe cts and GxE interaction for the Pooled
Data, Multi -location trial of 64 Clones, October 2009 to March 2010

Variables

Environment PBTRO SHI Vir2 VW1 RYCHa RYTHa RVY B'Zm DM BC C?OT WfD

Chokwe 9921 647 12 69 479 636 152 216 266 55 387 3.9
8 5 7

Gurué 8823 800 17 48 922 1472 233 3747 298 68 450 3.00
4 1 5 4 4

Umbeliizi 99.85 647 12 56 1235 1652 16.7 3325 264 59 374 421

9 4 7 1

Angénia 69.08 611 22 36 845 2093 209 3229 289 57 269 5.00
5 2 8 7

Mean 8032 676 15 52 870 1463 190 3115 279 60 370 404
6 9 8 4 7 2

LSD 145 275 01 02 126 157 196 277 053 04 011 015
9 4 6

CV % 921 232 67. 26. 816 6123 589 5066 105 43. 16.33 20.41
7 7 2 8 4

1. PBROT = Percentage of sprouting;

2. SHI=Percentage of vine survived

3. Vir2=Symptoms of virus at early and late stages of growing respectively (1, without symptoms; 5, Moderate; 9,
extremely severe)

4. VV1=Vigor (Not vigorous; 5, Moderate; 9, Very vigorous)

5. RYC=Commercial Root Yield in tones per hectare

6. RYT=Total Root Yiétdtones per hectare

7. RVY=Total Vine Yield in tones per hectare

8. Bio=Biomass in tones per hectare

9. DM=Percentage of Dry Matter Content

10. BC=Levels of Betarotene in mg/100g of fresh root

11. COOT1¥aste (Very bad; 2, Bad; 3, Average; 4, GopHx8ellent)

12. Wed1=Weevil = Losses due to weevil (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, None)

13. DMAR=other injuries or damages on the roots (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, None)

Total root yield




In geneal, the results of the trial indicated goodstorage root yield of the clonesunder evaluation.
The average root totalroot yield for all 64 clones over the 4 environmerdg was 14.59 ton/ha. The
top three best clones in terms of root production were clone 48 (W119-12) with 29.63 ton/ha,
clone 49 (W11915) with 27.09 ton/ha, and 26 (UW119 06175) with 25.94 ton/ha. The worst
clones in the trial were 21 (108 196 G 0706) with 4.48 ton/ha, 2 (UXIPHONE 04) with 4.65
ton/ha, and 19 (UCOL 180&4) with 5.19 ton/ ha (Tables 23 and 32).

Beta-carotene

The average betecarotene content of all 64 clones over the diteswas 6.01 mg/100g of fresh roots,
and the best clones in terms of betagarotene were clones 13 (UW119 060), 3 (UW119 06296),
53 (MUSG 060947), 51 (MUSG 061618), 13 (UW119 06284) all of them with levels of beta
carotene greater than 10mg/100g (Tables 24 and 34). The worst clones were 22 (105 143 G-07
04), 8 (105 101 G 0707), 62 (Wagabolige),, 11 (105274 G 0®@1), 57 (MUSG 06123), 39 (105
257-3), 44 (105413-4), 12 (105260 G 0708), and 61 (Huambachero), all of them with levels of
beta-caroteneless than 3.0 mg/100g(Tables 24 and 32.

Dry matter content

The average dry matter content of the trial wa27.94 %. Most of the clones in the trial presnted
levels of dry matter content over the average and greater than 25%. The clones with negligible
levels of dry matter content were 48 (W11912), 25 (UJONATH 0&3), 32 (UW119 0680), 49
(W119-15), 5 (MUSG 07037), and 56 (MUSG 0602.9) all with levels of dry matter less than 24%
(Table 24 and 32.




Table 23. Total and Commercial Root Yield (ton/ha) of 64 Genotypes (G) grown in Umbeluzi
(Umb), Chékwe (Cho), Gurué (Gur), and Angodnia (Ang), Multi -location trial s of 64 Clones,
October 2009 to March 2010

Total Root Yield (ton/ha) Commercial Root Yield (ton/ha)

G Umb Cho Gur Unmb Cho Gur Ang Mean
1 W119 0639 18.24 455 7.68 732 945 1477 3.05 4.46 227 6.14
2 UXIPHONE 66 841 5.03 264 252 465 6.80 291 -1.33 348 297
3 UW119 06296 16.50 6.68 2.03 17.68 10.72 9.46 4.63 -3.22 2.18 3.26
4 UW119 0632 2496 7.53 1496 16.31 15.94 17.71 6.28 13.79 17.39 13.79
5 MUSG 07037 2524 930 2.79 7.10 11.11 1949 555 -3.16 3.99 6.47
6 UW119 06 290 18.08 5.80 18.95 15,55 14.60 1853 5.44 6.30 5.43 8.93
7 MUSG 07047 1252 278 9.82 5243 19.39 10.87 1.89 6.26 11.05 7.52
8 105 101 G 007 9.26 7.23 877 413 17.35 6.84 560 7.73 485 6.26
9 105249 G 005 2085 447 196 18.33 11.40 1353 2.86 -0.15 0.87 4.28
10 MUSG 06032 3.30 18.60 6.52 3.44 7.97 144 1456 3.73 394 592
11 105274 G 001 10.31 5.11 3.62 2543 11.12 789 225 -090 526 3.63
12 105260 G 008 725 362 6.74 1352 7.78 523 265 799 9.06 6.23
13 Uw119 06284 31.93 7.77 23.18 1533 1955 27.46 6.72 1899 15.76 17.23
14  U199812-3-06-3 14.29 3.99 1141 2866 1459 1047 269 6.59 11.60 7.84
15  Uw119 08277 1365 5.11 1.24 20.11 10.03 998 3.83 0.27 7.07 5.29
16  Uw119 06207 19.60 3.98 10.46 12.97 11.75 13.81 229 0.00 4.06 5.04
17  MUSG 07046 2576 9.98 15.12 1522 16.52 19.81 7.81 20.11 7.07 13.70
18 MUSG 070585 2766 459 254 36.16 17.74 2093 358 -1.33 751 7.67
19 UCOL 1804 793 262 094 926 5.19 463 173 -4.83 290 111
20 MUSG 060&1 1836 220 3.15 16.81 10.13 15.70 1.32 -3.67 3.28 4.16
21 108 196 G 006 226 153 1065 349 448 209 121 6.78 343 3.38
22 105143 G 004 9.86 6.16 12.14 6.12 857 745 594 6.56 1539 8.84
23 UW119 0679 20.61 10.83 28.19 30.33 2249 17.71 10.16 21.81 16.67 16.59
24  MUSG 060®7 853 350 1783 9.06 9.73 5,72 181 996 275 5.06
25  UJONATH 083 1490 7.13 2098 4.60 1190 1297 568 1490 8.88 10.61
26 UW119 06175 2351 14.65 35.73 29.85 2594 20.57 10.14 19.75 15.94 16.60
27  UWwW119 06140 2693 532 1956 2145 18.32 2266 3.99 14.68 13.40 13.68
28 UW119 06198 16.67 2.70 19.67 898 12.01 13.08 213 925 7.25 7.93
29 UNWAMAZO®1 869 6.33 232 3991 1431 640 554 -192 254 3.14
30 UNASPCH06-02 11.64 5.07 1040 5355 20.17 7.16 382 7.65 543 6.02
31 MUSGO060833 12.08 2.62 11.30 7.14 8.29 664 181 065 330 3.10
32  UW119 0680 18.96 8.45 20.43 1841 16.56 11.43 6.60 1858 7.61 11.06
33  UW119 06204 9.12 048 1152 3899 1503 7.31 020 930 561 561
34  UW119 06289 33.54 13.12 3580 3.84 2158 29.18 10.02 22.10 3.81 16.28
35 UWwW119 06322 12.24 527 4.02 754 7.27 9.06 422 275 348 488
36  Jonathan 797 6.04 1888 17.75 1266 459 475 568 435 484
37 LO3231 9.70 5.65 2358 31.19 1753 6.60 4.10 16.20 1159 9.62
38 Tacna2 29.27 9.90 19.57 29.89 22.16 21.62 7.36 10.50 12.14 12091
39 1052573 1272 7.41 2544 2935 1873 994 7.01 13.11 12.86 10.73
40 105 2681 13.65 1.85 14.89 31.27 1542 1440 1.04 1065 7.24 8.33
41 1053694 2435 998 40.76 18.44 23.38 20.57 8.45 30.07 8.69 16.95
42  Ejumula9 11.88 4.27 17.65 49.82 2091 841 426 13.19 14.86 10.18
43  Kakameg& 17.47 1473 2352 22.79 19.63 12.64 1248 17.75 9.42 13.07




Total Root Yield (ton/ha) Commercial Root Yield (ton/ha)

Umb Cho Gur Unmb Cho Gur Ang Mean
44 1054134 18.36 6.52 23.01 9.71 1440 1333 4.87 13.69 9.27 10.29
45 MUSG 061496 16.26 7.94 10.26 16.89 12.84 1240 6.58 5.63 192 6.63
46  MUSG06045 1546 2.06 6.59 20.10 11.05 1236 1.05 -2.15 435 3.90

47  Mafutha-1 18.80 3.82 1859 28.01 17.31 15.22 242 13.66 6.34 9.41
48  W11912 2480 18.78 45.72 29.20 29.63 15.46 15.09 26.81 26.45 20.95
49  W11915 3257 13.45 31.78 30.57 27.09 2299 11.36 20.53 29.35 21.06
50  Ejumula-25 28,99 1819 6.56 2156 1883 2532 16.18 4.71 2337 17.40

51 MUSG 06148 2472 9.78 2333 23.04 20.22 2151 7.8 17.39 7.97 13.69
52  MUSG 060&2 2730 6.76 3424 11.27 19.89 2214 6.00 31.52 13.05 18.18
53 MUSG 06087 16.31 6.40 13.70 16.45 1322 950 5.23 837 852 7.91
54  MUSG 06169 12.20 6.00 11.95 569 8.96 886 501 848 561 6.99
55 MUSG 06032 25.08 3.74 17.47 18.62 16.23 2150 3.83 5.72 833 9.85
56 MUSG 06029 30.23 3.31 34.49 1945 2187 2294 290 22.86 8.34 14.26
57 MUSG 06123 2395 6.60 15.26 17.14 15.74 20.25 5.72 10.94 3.08 10.00
58 MUSG 06138 1489 266 8.44 1569 1042 998 221 576 6.89 6.21

59  Ejumula 6.53 1.28 18.05 33.73 1490 463 202 1254 869 6.97
60 Mayai 403 061 7.21 3410 1149 507 036 399 1721 6.66
61  Huambachero 6.60 5.07 14.17 25.07 1273 339 342 572 381 4.09
62  Wagabolige 0.00 0.73 -565 46.72 1045 000 032 000 0.62 0.24
63  GabaGaba 1421 3.70 6.52 2555 1250 9.66 293 084 6.70 5.03
64  Local2 10.18 436 3.12 24.09 1044 830 292 -090 598 4.08
LSD5 12.32 6.16 10.57 14.64 - 1149 520 0.00 8.53 -
MEAN 16.86 6.34 14.75 20.70 - 1299 498 925 8.30 -




Table 24. Dry Matter (% ) and Beta-carotene (mg/100g) content of 64 Genotypes (G)
grown in Umbeltzi (Umb), Chékwé (Cho), Gurué (Gur), and Angodnia (Ang), Multi -
location trial s of 64 Clones, October 2009 to March 2010

Dry Matter Content (%) Beta-carotene (mg/100g of fresh root)

G Umb Cho Gur Umb Cho Gur Ang Mean
1 W119 0639 2550 29.49 30.00 28.09 28.27 6.67 6.35 6.80 3.75 5.89
2 UXIPHONE 66 2450 31.73 3150 29.15 29.22 7.83 131 423 165 3.76
3 UW11906-296 23,50 25.21 28.91 2541 2576 653 1257 12.89 13.38 11.34
4 UW119 0632 2150 23.00 27.50 26.00 2450 862 9.60 9.73 7.98 8.98
5 MUSG 07037 2150 21.00 26.34 27.00 2396 7.28 1042 9.13 6.04 8.22
6 UW119 06 290 2250 24.00 27.58 2560 2492 655 8.00 9.60 470 7.21
7 MUSG 070247 34.00 31.33 33.00 3562 3349 516 481 4.44 329 443
8 105101 GOD7 3150 29.04 29.00 26.27 2895 439 1.24

9 105249 G 005 26.50 33.09 30.99 29.98 30.14 831 6.14 982 418 7.11
10 MUSG 060®2 26.25 29.61 30.00 32.05 29.48 939 4.72 518 1145 7.69
11 105274 G 001 32.00 3450 3450 3150 3313 276 231 085 252 211
12 105260 G 008 2750 29.82 30.50 3150 29.83 437 310 241 171 290
13 UW119 0e284 24,00 2450 2750 2650 25.63 6,57 12.39 12.%5 9.13 10.16
14  U199812-3-06-3 29.00 29.88 33.50 32.10 31.12 5.08 393 202 127 3.08
15 UW119 08277 2550 27.27 31.51 2425 27.13 418 4.45 345 11.45 5.88
16 UW119 06207 25.00 23.00 23.75 2450 24.06 7.45 9.26 1455 7.49 9.69
17  MUSG 07046 25.00 29.00 30.50 32.00 29.13 554 544 844 461 6.01
18 MUSG 07085 27.00 25,50 30.50 3150 28.63 572 339 7.87 418 5.29
19 UCOL 1804 27.00 28.14 28.00 32.00 28.79 6.66 4.18 9.26 6.36 6.62
20 MUSG 060&1 28.25 28.49 31.00 2450 28.06 7.22 457 229 292 425
21 108196 GOD6 28.25 25.75 31.00 2955 2864 656 505 0.77 0.00 3.10
22 105143G0D4  27.00 27.78 29.00 2955 2833 433 0.08 0.15 045 1.25
23 UW119 0679 26.00 2450 30.50 29.00 2750 583 8.78 11.71 7.23 8.39
24  MUSG 060®7 2425 2250 26.50 26.48 2493 467 7.56 1289 7.23 8.09
25 UJONATH 083 20.00 20.97 27.00 24.01 23.00 6.16 12.39 1042 9.39 9.59
26 UW119 06175 2450 25,50 29.00 29.00 27.00 5.06 8.95 10.68 8.86 8.39
27  UW119 06140 26.00 2450 26.00 26.50 25.75 10.04 8.95 1192 886 9.94
28 UW119 06198 23.00 25.39 2950 2550 25.85 858 4.83 7.63 10.77 7.95
29 UNWAMAZ O®1 29.00 30.66 34.43 2694 3026 889 480 4.99 4.18 572
30 UNASPOT e@2 27.00 30.00 32.00 26.50 28.88 475 472 649 6.80 5.69
31 MUSGO060833 23.00 23.50 26.92 26.95 25.09 6.26 9.73 8.14 9.81 8.49
32 UW119 0630 2550 19.71 24.00 2350 23.18 6.23 12.07 13.88 14.37 11.64
33  UWwW119 06204 30.56 33.80 32.45 3400 3270 323 222 142 060 1.87
34  UW119 06289 2250 24.00 26.00 2850 2525 426 6.74 1304 6.76 7.70
35 UWw119 06322 25,50 31.00 33.00 32.16 3042 222 397 305 438 341
36  Jonathan 28.00 27.50 26.50 2750 2738 356 485 356 449 412
37 LO3231 28,50 27.87 29.00 3150 29.22 7.29 449 566 492 559
38 Tacna2 27.00 29.00 31.00 30.29 29.32 7.03 419 651 349 531
39 1052573 28.50 29.75 32.00 33.00 30.81 071 3.03 452 128 239
40 105 2681 34.00 28.52 35.00 2950 31.76 10.35 1.38 3.80 0.93 4.12
41 1053694 30.50 31.50 3550 33.84 32.84 6.94 463 449 6.08 554
42  Ejumula9 29.00 26.90 29.50 32.27 2942 7.70 7.00 6.17 3.82 6.17
43  Kakamega/ 25.00 28.50 30.00 31.62 28.78 488 4.88 6.79 7.67 6.06




Dry Matter Content (%) Beta-carotene (mg/100g of fresh root)

Umb Cho Gur Unmb Cho Gur Ang Mean
44 1054134 31.00 28.64 32.00 32.67 31.08 413 0.22 546 0.83 2.66
45 MUSG 061496 25.00 30.27 2850 31.34 28.78 6.35 0.02 11.86 10.77 7.25
46  MUSG06045 26.50 26.50 30.00 3050 2838 7.34 7.18 6.67 6.11 6.83

47  Mafutha-1 31.00 30.56 3350 3345 3213 543 513 474 470 5.00
48  W11912 20.50 19.65 23.00 2050 2091 551 526 7.09 470 5.64
49  W11915 21.00 2350 2450 2525 2356 526 469 6.80 6.08 5.71
50  Ejumula-25 26.00 23.00 30.00 28.00 26.75 8.06 6.18 522 457 6.01

51 MUSG 06148 25.00 21.75 28,51 3150 2669 6.19 7.82 13.88 13.38 10.32
52  MUSG 060&2 2450 25.00 27.00 28.00 26.13 6.20 5.05 8.05 6.08 6.35
53 MUSG 06087 23.00 24.00 26.00 26.50 24.88 8.03 8.34 13.04 12.39 10.45
54  MUSG 06169 2250 2156 2650 27.00 2439 491 7.74 10.29 10.77 8.43
55 MUSG 06032 27.00 25.79 31.00 28.94 28.18 926 443 658 6.36 6.66
56 MUSG 06029 24.00 22.00 2450 2550 2400 6.79 483 8.06 434 6.01
57 MUSG 06123 26.50 3150 3550 3160 3128 7.09 125 052 -030 214
58 MUSG 06138 29.50 27.00 28,50 2550 2763 540 490 966 7.23 6.80

59 Ejumula 3150 33.32 35.00 34.27 3352 760 185 6.92 513 5.38
60  Mayai 27.75 20.75 3250 34.00 28.75 457 478 586 3.98 4.80
61  Huambachero 30.00 28.88 32.00 3201 30.72 3.13 121 434 311 295
62  Wagabolige 0.00 2582 3551 3383 3171 557 1.33 -0.10 0.03 171
63 GabaGaba 26.50 28.00 25.25 2950 27.31 421 449 7.96 9.13 6.45
64  Local2 25.96 20.04 34.76 3350 28.57 7.20 10.50 0.03 045 4.55
LSD5 448 405 390 3.76 - 557 279 293 203 -
MEAN 26.43 26.78 29.78 29.17 - 6.09 548 6.94 581 -
Vine yield

The average vine yield of all 64 clones over the 4 locations in trial was 19.01 ton/ha. The best
clones in terms of vine production weregenotypes 7 (MUSG 07027) with 44.02 ton/ha, 29
(UNWAMAZ 0601) with 34.55 ton/ha, 42 (Ejumula9) with 43.33 ton/ha, 33 (UW119 06-204) with
31.88, and 35 (UW119 06322) with 31.45. The clones that did not perform well m terms of vine
production were 24 (MUSG 060807) with 5.02 ton/ha, 28 (UW119 06-198) with 6.63 ton/ha, and

25 (UJONATH 0&3) with 6.75 ton/ha (Tables 25 and 32).

Vine vigor

The average vine vigor of all 64 clones over the tésted locations was5.26 points in the scale of 1
to 9 (1- Not vigorous; 5Moderate; 9-Very vigorous). So in general, most of theegotypes in the trial
tended to have averageor moderate vine vigor. The best clones in terms of vine vigor werd?2

(Ejumula-9) with 6.63 points, 29 (UNWAMAZ 0601) with 6.63 points, and 33 (UW119 06204)

with 6.56 points. The clones that presented very lo levels of vine vigor were 2 (UXIPHONE 08)

with 3.91 points, 25 (UJONATH 0&3) with 4.25 points, and 22 (105 143 G 0-04) with 4.29 points

(Tables25 and 32.




Table 25. Vine Yield (ton/ha ) and Vigor (scale 1-9) of 64 Genotypes (G) grown in
Umbellzi (Umb), Chékwe (Cho), Gurué (Gur), and Angoénia (Ang), Multi -location
trial s of 64 Clones, October 2009 to March 2010

Vine Yield (ton/ha Vigor (Scalel-weak; 9-very vigoroug

G Umb Cho Gur Umb Cho Gur Ang Mean
1 W119 0639 43.88 7.33 28.0L 732 2164 550 6.25 550 275 5.00
2 UXIPHONE 66 6.38 20.11 2.39 252 7.85 475 550 275 262 391
3 UW119 06296 1425 13.68 4.60 17.68 1255 6.25 6.25 275 225 4.38
4 UW119 0632 27.05 13.09 3598 16.31 23.11 6.25 7,50 525 275 544
5 MUSG 0@3-37 20.13 15.70 1.89 7.10 1121 475 6.25 325 450 4.69
6 UW119 06 290 11.88 11.03 22.46 1555 1523 4.00 7.00 4.75 350 4381
7 MUSG 070247 49.92 33.42 40.29 5243 4402 650 725 575 400 5.88
8 105101 GOD7 12.07 17.69 10.14 4.13 1101 6.00 700 425 4.00 531
9 105249 G 005 30.19 10.14 10.00 18.33 17.17 6.25 6.25 4.00 425 5.19
10 MUSG 060®2 2.38 15.79 10.83 3.44 811 400 7.75 400 162 4.34
11 105274 G 001 19.73 22.14 17.68 2543 2125 6.00 750 475 525 5.88
12 105260 G 008 1369 7.24 2895 1352 1585 6.00 6.25 6.75 550 6.13
13 UW119 0e284 16.91 16.91 15.14 1533 16.07 5.00 7.25 450 3.75 5.13
14 U199812-3-06:3 16.91 17.39 7.87 2866 17.71 475 800 475 4.00 5.38
15 UW119 08277 2053 12.08 181 20.11 1363 500 6.25 3.00 3.00 431
16 UW119 06207 2496 16.10 0.24 1297 1357 525 6.75 187 350 4.34
17  MUSG 07046 1659 845 2126 1522 1538 575 7.75 525 325 550
18 MUSG 07085 27.98 1530 2.68 36.16 20.53 500 825 3.00 4.00 5.06
19 UCOL 1804 10.87 12.80 0.4 9.26 8.24 6.75 750 258 250 4.83
20 MUSG 060&1 22.87 13.45 18.26 16.81 17.85 6.25 6.75 425 325 5.13
21 108196 GOD6  12.68 12.88 16.27 349 1133 575 575 450 162 441
22 105143 G 004 5.72 14.49 8.23 6.12 8.64 450 6.00 350 314 4.29
23 UWwW119 0679 13.00 16.10 32.39 30.33 2296 525 7.75 550 325 5.44
24 MUSG 060®7 250 242 6.09 9.06 5.02 6.75 550 3.75 1.75 4.44
25 UJONATH 0B3 447 1280 5.11 460 6.75 475 7.00 3.50 1.75 4.25
26 UW119 06175 9.74 16.91 20.83 2985 1933 650 750 5.00 325 556
27 UW119 06140 16.91 16.50 11.20 21.45 16.52 7.00 7.00 4.00 2.75 5.19
28 UW119 06198 354 765 6.34 8.98 6.63 400 6.25 425 3.00 4.38
29 UNWAMAZ O®1 32.77 22.78 42,75 3991 3455 850 8.00 525 475 6.63
30 UNASPOH06-02 2190 16.91 2790 5355 30.07 6.00 750 525 500 5.94
31 MUSG 0608 33 5.96 9.50 44.93 7.14 1688 550 550 6.25 225 4.88
32 UW119 0630 6.92 16.10 20.87 1841 1558 4.00 7.00 450 2.00 4.38
33  UWwW119 06204 21.22 16.02 51.27 38.99 3188 7.25 8.00 650 450 6.56
34  UW119 06289 1288 16.91 2594 384 1489 650 800 525 325 5.75
35 UWw119 06322 36.63 24.16 57.47 754 3145 625 875 6.25 236 5.90
36  Jonathan 7.89 1091 1518 17.75 1293 400 6.25 425 375 4.56
37 LO3231 10.95 16.50 26.08 31.19 21.18 650 7.25 5.00 4.00 5.69
38 Tacna2 19.72 18.92 33.04 29.89 2539 5.00 725 6.25 425 5.69
39 1052573 9.98 10.06 26.63 29.35 19.01 425 7.25 650 6.75 6.19
40 105 2681 19.89 22.78 30.29 31.27 26.06 575 7.00 575 475 5381
41 1053694 17.63 1530 4130 1844 2317 575 850 575 3.00 5.75
42  Ejumula9 27.38 17.31 4279 4982 3433 6.00 825 650 575 6.63
43  Kakamega/ 16.91 19.00 2257 22.79 2032 650 800 475 425 5.88




Vine Yield (ton/ha) Vigor (Scale dveak; 9-very vigorous)

Unmb Chb  Gur Unmb Cho Gur Ang Mean
44 1054134 8.33 18.92 87.43 9.71 3110 575 7.75 6.00 350 5.75
45 MUSG 061496 2295 12.16 2265 16.89 1866 6.00 550 525 250 4.81
46  MUSG06045 17.71 1055 32.46 20.10 20.21 500 6.75 475 250 4.75

47  Mafutha-1 2581 17.15 53.15 28.01 31.03 650 825 6.25 475 6.44
48  W11912 418 9.26 18.77 29.20 1535 575 825 500 3.00 5.50
49  W11915 18.72 23.95 22.64 3057 2397 575 7.75 475 3.00 531
50  Ejumula-25 1429 22.63 9.28 2156 1694 6.25 8.00 4.00 350 544

51 MUSG 06148 16.99 16.50 11.92 23.04 17.11 550 6.50 4.75 3.50 5.06
52  MUSG 060&2 18.92 17.31 17.72 1127 16.31 550 7.75 475 275 5.19
53 MUSG 06087 15.30 16.50 12.97 16.45 1531 575 7.00 425 4.00 5.25
54  MUSG 06169 6.04 14.89 5.04 569 7.92 650 575 400 3.00 481
55 MUSG 06032 2230 6.76 27.03 1862 1868 500 6.75 550 325 5.13
56 MUSG 06029 26.17 14.89 2391 1945 2111 525 7.75 475 275 5.13
57 MUSG 06123 20.21 17.31 27.36 17.14 2051 475 750 5.00 3.00 5.06
58 MUSG 061318 14.49 18.11 1949 1569 1695 6.00 525 475 3.00 4.75

59  Ejumula 15,70 8.86 4891 33.73 26.80 700 550 575 3.75 5.0
60 Mayai 14.61 12.05 41.34 34.10 2553 750 500 575 375 5.50
61  Huambachero 551 20.53 16.52 25.07 1691 650 6.25 5.00 550 5.81
62  Wagabolige 10.63 15.26 25.36 46.72 2449 325 525 5.00 425 4.44
63  GabaGaba 18.11 17.07 28.08 2555 2220 6.75 650 6.25 6.25 6.44
64  Local2 7.77 17.40 4228 24.09 2289 450 750 6.00 525 6581
LSD5 13.90 13.24 18.47 14.64 - 243 181 123 158 -
MEAN 16.74 15.32 23.29 20.70 - 567 698 482 3.56 -

Virus symptoms

In general, the level of virussymptoms in the trial wasinsignificant. The average level of virus
attack in the trial was 1.59 on the scale 1 to 9 (1, without symptos; 5, Moderate; 9, extremely
severe). However,31 (MUSG 0608 33)had 6.5 in Angonia (Table 26). Overall, the worst clones
were 50 (Ejumula-25) with 3.25, and 31 (MUSG 0608 33with 2.75 points (Tables 26 and 32.

Weevil attack

As with the virus, the lewel of weevil attack was in general negligible. The average level of weeuvil
presence in the trial was 4.06 on the scale-3, where 1 is severe attack and 5 is without any weevil
symptoms.The worst clones in the trial were 28 (UW119 06198) and 39 (105 25%3) both with 3.3
(Tables 26 and 32.




Table 26. Virus (Scale 1-9) and Weevil (scale 1-5) of 64 Genotypes (G) grown in
Umbellzi (Umb), Chékwe (Cho), Gurué (Gur), and Angoénia (Ang), Multi -location
trial s of 64 Clones, October2009 to March 2010

Virus (1- none; 9severe) Weevil( 1-severe 5-none)

G Umb Cho Gur Ang Mean Umb Cho Gur Ang Mean
1 W119 0639 1.00 1.00 1.50 1.75 131 425 443 350 5 4.30
2 UXIPHONE 66 1.00 1.00 1.50 132 1.21 3.75 267 4.25 5 392
3 UW119 06296 150 2.00 1.75 325 213 450 375 450 5 4.44
4 UW119 0632 1.00 1.00 2.00 475 2.19 400 5.00 225 5 4.06
5 MUSG 07037 125 150 1.75 1.75 1.56 400 225 475 5 4.00
6 UW119 06 290 1.00 1.00 1.75 3.00 1.69 450 350 2.00 5 3.75
7 MUSG 070247 1.00 1.25 1.00 1.75 1.25 425 425 4.00 5 4.38
8 105 101 G 007 1.00 1.00 1.50 150 1.25 425 401 4.00 5 432
9 105249 G 005 1.50 1.00 1.25 1.00 1.19 450 350 4.75 5 444
10 MUSG 060®2 1.00 125 1.00 299 1.56 450 3.64 4.00 5 4.29
11 105274 G 001 1.25 1.00 1.75 2.75 1.69 4,00 450 4.25 5 444
12 105260 G 008 125 1.00 1.50 1.75 1.38 435 350 4.50 5 434
13 UW119 0e284 125 150 1.50 125 1.38 3.75 5.00 3.25 5 425
14  U199812-3-06-3 150 1.00 1.50 125 131 350 450 4.75 5 444
15 UW119 08277 1.00 150 1.25 225 150 450 325 4.27 5 4.26
16 UW119 06207 1.00 1.00 152 1.75 1.32 3.75 4.00 5.18 5 4.48
17 MUSG 07046 1.00 1.00 2.25 1.50 1.44 425 450 4.00 5 444
18 MUSG 07085 1.00 150 1.25 1.75 1.38 425 350 4.50 5 431
19 UCOL 1804 1.00 125 1.37 3.75 1.84 425 475 4.25 5 456
20 MUSG 060&1 1.00 125 1.25 125 1.19 475 410 3.25 5 4.28
21 108 196 G 016 1.00 1.25 2.00 132 1.39 450 4.00 3.25 5 419
22 105143 G 004 1.75 1.25 2.00 127 157 450 350 3.50 5 4.13
23 UW119 0679 1.00 1.00 1.50 250 150 425 3.00 2.00 5 356
24 MUSG 060®7 150 1.00 1.75 2.75 1.75 425 350 1.50 5 356
25 UJONATH 083 1.00 125 150 325 1.75 475 3.00 225 5 3.75
26 UW119 06175 1.00 125 1.25 250 1.50 450 375 250 5 394
27 UW119 06140 1.00 1.00 2.75 2.75 1.88 450 450 1.75 5 394
28 UW119 06198 1.00 1.00 3.00 150 1.63 368 325 1.25 5 3.30
29 UNWAMAZO®1 1.00 1.25 1.75 1.00 1.25 450 485 4.75 5 478
30 UNASPOT e@2 125 150 1.50 1.75 1.50 450 4.00 3.00 5 4.13
31 MUSG 0608 33 1.00 225 1.25 6.50 2.75 400 350 2.00 5 3.63
32 UW119 0630 1.00 1.00 2.00 4.00 2.00 407 3.75 2.00 5 371
33 UW119 06204 1.75 1.00 1.75 1.75 1.56 475 3.43 450 5 442
34  UW119 06289 1.00 1.00 2.50 3.00 1.88 425 4.00 1.50 5 3.69
35 UW119 06322 1.00 1.00 1.75 1.95 143 425 475 3.00 5 425
36  Jonathan 1.00 1.00 2.25 250 1.69 400 400 150 5 3.63
37 LO3231 125 125 250 2.00 175 375 430 1.75 5 3.70
38 Tacna2 1.00 1.00 1.25 225 1.38 400 475 1.75 5 3.88
39 1052573 125 125 275 225 1.88 407 275 150 5 3.33
40 105 2681 125 1.00 1.50 175 1.38 435 350 225 5 3.78
41 1053694 1.00 1.00 1.25 125 1.13 450 475 250 5 419
42  Ejumula9 125 1.00 2.00 1.00 131 425 450 3.00 5 419
43  Kakamega/ 175 1.00 1.50 125 1.38 400 450 350 5 4725




Virus(1- none; 9severe) Weevil ( Esevere; Bnone)

Unb Cho Gur Ang Mean Umb Cho Gur Ang Mean

44 1054134 150 1.00 2.00 1.00 1.38 450 3.75 3.50 5 4.19
45  MUSG 06146 1.00 1.00 1.75 150 131 400 5.10 3.25 5 4.34
46  MUSG0604.5 125 1.00 1.00 1.00 1.06 450 3.75 1.75 5 3.75
47  Mafutha-1 200 1.00 2.00 350 2.13 400 4.75 3.00 5 4.19
48  W11912 125 1.00 2.00 250 1.69 425 400 1.25 5 3.63
49  W11915 1.00 125 2.00 200 1.56 400 3.75 1.50 5 3.56
50  Ejumula-25 6.00 150 1.9 400 3.25 450 450 3.75 5 4.44
51 MUSG 06148 150 150 2.00 225 181 450 3.50 3.50 5 4.13
52  MUSG 060&2 1.00 150 225 425 2.25 450 3.75 2.50 5 3.94
53 MUSG 06087 1.00 125 2.00 250 1.69 450 4.00 4.25 5 4.44
54  MUSG 06169 175 100 175 275 181 425 3.25 3.00 5 3.88
55 MUSG 06032 1.00 150 1.50 200 1.50 400 3.75 1.50 5 3.56
56 MUSG 06029 1.00 150 1.75 400 2.06 400 3.50 1.50 5 3.50
57 MUSG 06123 1.00 125 1.50 1.75 1.38 400 450 2.50 5 4.00
58 MUSG 06138 125 150 1.75 250 1.75 400 4.75 3.00 5 4.19
59  Ejumula 1.00 1.00 1.75 1.75 1.38 425 376 2.25 5 3.82
60 Mayai 1.00 175 1.50 150 1.44 425 400 3.25 5 4.13
61  Huambachero 1.00 1.00 1.50 125 1.19 400 350 1.25 5 3.44
62  Wagabolige 150 1.00 1.50 150 1.38 424 450 4.78 5 4.63
63  GabaGaba 125 150 1.25 1.75 144 450 350 3.75 5 4.19
64  Local2 1.00 1.00 2.00 150 1.38 3.75 430 3.25 5 4.08
LSD5 192 0.78 0.98 1.90 - 092 163 1.17 0 =
MEAN 125 120 1.71 2.20 - 423 395 3.05 5 -

Palatability ( taste)

In general, majority of the clones had good performance in terms of taste. The average taste in the
trial across locations was 3.7 on the scale 1 to 5 (1, Very bad; 2, Bad; 3, Average; 4, Good; 5,
Excellent). The clones with poor performance were 2 (MUSG 060807), 48 (W119-12) and 54
(MUSG 061639), all with 3.13 for the taste (Table27 and 32). These results are iragreementwith

dry matter content, as for example, the clone 48 was considered one of the poorest in terms of dry
matter content and happenedto be onewith the pooresttaste.




Table 27. Percentage of Vine Survived and results from the palatability test (1-5) of
64 Genotypes (G) grown in UmbelGzi (Umb), Chdékwe (Cho), Gurué (Gur), and
Angonia (Ang), Multi -location trial s of 64 Clones, October 2009 to March 2010

Percentage of Vine Survived Taste( 1-very bad 5-excellen)

G Umb Cho  Gur Ang Umb Cho Gur Ang Mean
1 W119 0639 7174 77.17 7174 5700 6941 375 336 450 250 353
2 UXIPHONE 66 50.00 65.94 85.87 22.02 5596 3.75 3.71 425 3.00 3.68
3 UW119 06296 82.61 71.74 7391 39.00 66.82 4.00 425 450 3.00 3.94
4 UW119 0632 68.48 70.65 82.61 78.00 7494 375 3.00 425 250 3.38
5 MUSG 07037 68.48 67.40 51.09 62.00 6224 375 400 425 250 3.63
6 UW119 06290 57.61 69.57 70.65 54.00 6296 3.75 350 4.00 3.00 3.56
7 MUSG 070247 75.00 81.52 6957 71.00 7427 375 425 475 450 431
8 105 101 G 007 66.31 83.33 8152 3891 6752 350 371 5.00 250 3.68
9 105249 G 005 77.18 57.61 60.87 69.00 66.17 400 350 450 3.00 3.75
10 MUSG 060®2 39.13 8352 86.96 21.20 57.70 325 393 5.00 250 3.67
11 105274 G 001 68.48 60.87 69.57 64.00 65.73 4.00 275 475 3.00 3.63
12 105260 G 008 67.39 49.35 88.04 58.00 65.70 3.32 425 5.00 200 3.64
13 UW119 oe2s4 75.00 73.92 8152 68.00 7461 375 400 475 2.00 3.63
14  U199812-3-06:3 61.96 75.00 79.35 72.00 72.08 350 450 500 3.00 4.00
15 UW119 08277 59.78 50.00 78.26 70.00 6451 4.00 4.00 5.00 2.00 3.75
16 UW119 06207 76.08 68.48 10.55 53.00 52.03 4.25 4.00 4.07 250 3.71
17  MUSG 07046 85.87 86.05 92.39 56.00 80.08 350 4.00 475 350 394
18 MUSG 07085 80.43 56.52 39.13 74.00 6252 350 425 4.00 4.00 394
19 UCOL 1804 70.65 55.44 10.78 59.00 4897 4.00 350 475 250 3.69
20 MUSG 060&1 67.30 66.31 7826 54.00 66.49 350 3.69 425 250 3.49
21 108 196 G 016 38.05 43.81 8152 2691 4757 425 450 500 350 4.31
22 105143 G 004 52.17 36.96 88.04 43.20 55.09 4.75 350 5.00 3.00 4.06
23 UW119 0679 57.61 72.83 83.69 69.00 70.78 425 375 4.00 250 3.63
24  MUSG 060®7 58.69 65.22 8152 43.00 62.11 3.00 350 350 250 3.13
25 UJONATH 083 57.61 69.57 69.56 49.00 61.44 325 350 375 250 3.25
26 UW119 06175 57.61 76.09 96.74 72.00 75.61 350 4.00 4.00 2.00 3.38
27  UW119 06140 75.00 60.87 80.43 63.00 69.83 350 425 425 3.00 3.75
28 UW119 06198 61.96 57.61 91.30 57.00 66.97 3.67 425 425 250 3.67
29 UNWAMAZO®1 70.65 51.09 8261 76.00 70.09 325 390 425 250 348
30 UNASPOH06-02 69.57 84.78 92.39 73.00 79.94 350 400 5.00 2.00 3.63
31 MUSG 0608 33 50.78 58.69 86.96 52.00 64.36 4.00 4.00 425 2.00 3.56
32 UWwW119 0680 70.65 7392 70.65 56.00 67.81 425 4.00 4.00 150 3.44
33  UWwW119 06204 53.26 64.13 88.04 66.00 67.86 4.00 3.36 500 350 3.97
34  UW119 06289 79.35 73.92 9348 50.00 74.19 350 4.00 375 250 344
35 UWw119 06322 68.48 78.26 91.30 39.22 69.32 375 375 500 209 3.65
36  Jonathan 43.47 66.31 83.70 72.00 66.37 325 425 425 200 3.44
37 LO3231 48.91 60.87 9456 72.00 69.09 475 393 500 250 4.05
38 Teana2 72.83 58.70 90.22 67.00 7219 3.00 350 450 250 3.38
39 1052573 50.00 54.35 86.96 73.00 66.08 4.00 4.25 475 2.00 3.75
40 105 2681 58.70 58.69 92.39 66.00 68.95 332 350 5.00 450 4.08
41 1053694 78.26 66.30 93.48 57.00 73.76 3.00 350 475 250 3.44
42  Ejumula9 69.57 64.13 95.65 70.00 74.84 350 375 5.00 3.00 3.81
43  Kakamega/ 76.09 7391 76.09 65.00 72.77 400 325 475 3.00 3.75




Percentage of Vine Survived Taste ( dvery bad; Sexcellent)

Name Unmb Cho Gur Ang Unmb Cho Gur Ang Mean
44 1054134 68.48 58.10 90.22 51.00 66.95 3.75 425 5.00 3.00 4.00
45  MUSG 06146 64.13 48.91 9348 62.00 67.13 325 3.69 475 200 342
46  MUSG06045 84.78 78.26 85.87 83.00 8298 425 375 475 250 381

47  Mafutha-1 75.00 58.69 91.30 62.00 71.75 4.00 350 500 4.00 4.13
48 W11912 67.39 92.39 91.31 69.00 80.02 3.75 425 3.00 150 3.13
49  WI11915 70.65 76.08 86.96 68.00 7542 350 4.00 3.75 250 344
50  Ejumula-25 63.04 84.78 64.13 74.00 7149 400 4.00 450 200 3.63

51 MUSG 06148 79.35 71.74 80.43 61.00 73.13 3.75 400 450 3.00 3.1
52 MUSG 06022 72.83 80.43 88.04 67.00 77.08 400 400 425 250 3.69
53 MUSG 06087 82.61 63.04 78.26 64.00 7198 4.00 350 425 250 3.56
54  MUSG 061€39 5435 64.13 68.48 55.00 6049 3.75 375 400 1.00 3.13
55 MUSG 06032 60.87 45.65 63.04 66.00 5889 3.75 3.75 400 250 3.50
56 MUSG 06029 67.39 61.96 91.31 70.00 72.67 3.75 425 375 250 3.56
57  MUSG 06123 61.96 70.65 76.09 56.00 66.18 3.25 4.00 4.75 3.00 3.75
58 MUSG 06138 58.69 4891 77.17 60.00 61.19 350 425 450 200 3.56

59  Ejumula 58.69 73.11 96.74 69.00 7439 350 336 4.75 450 4.03
60 Mayai 56.52 35.58 94.56 75.00 6542 425 400 475 450 4.38
61  Huambachero 66.30 52.17 91.31 65.00 68.70 3.75 425 475 2.00 3.69
62  Wagabolige 30.43 48.91 9457 66.00 59.98 4.00 4.25 5.03 3.00 4.07
63  GabaGaba 56.52 4456 82.61 55.00 59.67 3.75 450 500 3.00 4.06
64  Local2 4891 70.65 91.30 54.00 66.22 4.00 393 5.00 3.00 3.98
LSD5 21.27 27.38 16.67 17.35 - 089 075 0.76 0.94 -
MEA

N 64.79 65.16 80.17 60.46 - 3.74 387 451 2.69 -

Selection of the best genotypes by using simultaneously all variables

The best clones in the trial were selected taking into account albllected attributes/ traits. The first
screen was done by themethod of ranking each variable using the mean and LS&atistics to
eliminate the clone with low performance for the trait under evaluation. In the elimination root
total yield was thefirst attribute to be considered, and this was done for each locatiqrihen for all
the locations combinedpooled . As criteria, all clones with root yield over 10 ton/ha were selected
or taken to next stage obcreen which was considering the mean and LSD of the dry matter content.
After eliminating the clones with low dry matter then the nextelimination took into account the
average and LSD of the betearotene content, taste, vine vigor, vine yield, percentage of vine
survived, symptoms of virus and weevil Tk elimination method was combinedwith the index
selection, where all the variables were attributed weights according to their influence (variance) in
the data set, and their importanceby sweetpotato consumers

Accordingly, the best clones for each of the 4 locations are presented in Tables28 For Umbelzi
19 clones were selected 10 of them matching for both ranking and index selection (Table 28fror
Choékweé, 16 clonesvere selected 11 of them appearing in the two methods (Table 29)or Gurué,
20 cloneswere selected as best, 11 of themoinciding in the two methods of selection (Table 30).
For Angodnia 14 cloneswvere selected 6 of them selectedn both ranking and index methods (Table
31). All clonesselected from the ranking and index selection and thgberformed well in more than
one environment were taken fo GXE and cluster analysis. In total there were 23 clones (Table 32)
selected for more than one of the 4 environment.




Table 28. List of Clones that Showed Simultaneous Good Root Yield, Acceptable Levels of Dry Matter, Beta -carotene, Vine Vigor,
Vine Yield, Percentage of Survived Plants, Tolerance to Virus , Weevil Attack, and Taste, Using both Ranking and Index
Selection, UMBELUZ] Multi -location Trial of 64 clones, 2009/10 Cropping S eason

UMBELUZI

Name PBROT SHI  Virl Vir2 VV1 RYCHa RYTHa RVY Bioma DM BC COOT1l WED1 DAMR INDEX

1 W119 0639 100.00 71.74 1.00 1.00 550 14.77 18.24 43.88 62.12 2550 6.67 3.75 425 400 15.66
4 UW119 0632 100.00 68.48 1.00 1.00 6.25 17.71 2496 27.05 52.01 21.50 8.62 3.75 4.00 3.75 14.97
7 MUSG 070247 100.00 75.00 1.50 1.00 6.50 10.87 1252 49.92 62.44 34.00 5.16 3.75 425 400 16.61
9 105249 G o5  100.00 77.18 1.00 1.50 6.25 13.53 20.85 30.19 51.05 26.50 8.31 400 450 475 1548
13 UW119 06284 100.00 75.00 150 1.25 500 27.46 3193 16.91 48.83 24.00 6.57 375 375 4.00 1531
18 MUSG 07085 100.00 80.43 1.25 1.00 5.00 20.93 27.66 27.98 55.63 27.00 5.72 350 425 375 15.98
27 UW119 06140 98.91 75.00 1.00 1.00 7.00 22.66 26.93 16.91 43.84 26.00 10.04 350 450 4.00 15.07
30 UNASPOT B2  100.00 69.57 1.50 1.25 6.00 7.16 11.64 21.90 3353 27.00 4.75 350 450 425 1210

38  Tacna2 100.00 72.83 1.50 1.00 5.00 21.62 29.27 19.72 48.99 27.00 7.03 3.00 4.00 4.00 15.68
40 105 2681 100.00 58.70 1.00 1.25 5.75 14.40 13.65 19.89 33.53 34.00 10.35 332 435 403 1594
41 1053694 100.00 78.26 1.00 1.00 5.75 20.57 24.35 17.63 4199 30.50 6.94 3.00 450 4.00 15.27
43 Kakameg&/ 100.00 76.09 150 1.75 6.50 12.64 17.47 16.91 34.38 25.00 4.88 400 400 425 1250
47 Mafutha-1 100.00 75.00 2.00 2.00 6.50 15.22 18.80 2581 44.60 31.00 5.43 400 4.00 375 14.98
49  W11915 98.91 70.65 1.25 1.00 5.75 2299 3257 18.72 51.29 21.00 5.26 350 4.00 350 1481
50 Ejumula-25 100.00 63.04 1.00 6.00 6.25 25.32 28.99 1429 43.28 26.00 8.06 400 450 425 15.59

51 MUSG 0614.8 100.00 79.35 2.00 150 550 2151 2472 16.99 41.70 25.00 6.19 3.75 450 425 1411
52 MUSG 060&2 100.00 72.83 1.25 1.00 550 22.14 27.30 18.92 46.22 2450 6.20 400 450 425 14.72
55 MUSG 06032 100.00 60.87 1.00 1.00 5.00 2150 25.08 22.30 47.39 2700 9.26 3.75 4.00 425 15.62
56 MUSG 06029 100.00 67.39 1.00 1.00 525 2294 30.23 26.17 56.40 24.00 6.79 3.75 4.00 3.75 15.97
LSD%0 119 2127 095 192 243 1149 1232 1390 23.17 4.48 557 0.89 0.92 0.83 3.84

MEAN 99.85 64.79 1.29 1.25 5.67 1299 16.86 16.74 33.25 26.43 6.09 3.74 4.23 4.09 12.77
Note: The bolded genotypes are those selected in both Index and ranking selection. The ones not liblte selected using théndex selection

1. PBROT = Percentage of sprouting;

2. SHI=Percentage ofime survived

3. Vir2 =Symptoms of virus at early and late stages of growing respectively (1, without symptoms; 5, Moderate; 9, extremelyese)
4. VV1=Vigor (Not vigorous; 5, Moderate; 9, Very vigorous)

5. RYC=Commercial Root Yield in tones per hectare

6.RYT=Total Root Yield in tones per hectare

7. RVY=Total Vine Yield in tones per hectare

8. Bio=Biomass in tones per hectare

9. DM=Percentage of Dry Matter Content

10. BC=Levels of Betaarotene in mg/100g of fresh root

11. COOT1Taste (Very bad; 2, Bad; 3Average; 4, Good; 5, Excellent)

12. Wed1=Weevil = Losses due to weevil (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, NdBeDPMAR=other injuries or damages on the roots (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, None)
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Table 29. List of Clones that Showed Simultaneous Good Root Yield , Acceptable Levels of Dry Matter, Beta -carotene, Vine Vigor,
Vine Yield, Percentage of Survived Plants, Tolerance to Virus and Weevil Attack, and Taste, Using both Ranking and Index
Selection, CHOKWE Multi -location Trial of 64 clones, 2009/10 Cropping Season

CHOKWE

PBROT SHI Virl Vir2 VV1 RYCHa RYTHa RVY Bioma DM BC COOT1 WED1
3 UW119 06296 100 71.74 1 2 6.25 4.63 6.68 13.68 20.37 25.21 1257 425 3.75 3.5 11.87
10 MUSG 06082 58.88 8352 1.75 125 7.75 1456 18.60 15.79 29.89 29.61 4.72 393 364 361 1358
13 UW119 0e284 100.00 73.92 1.25 1.50 7.25 6.72 7.77 1691 24.68 24.50 12.39 4.00 5.00 5.00 12.07
17 MUSG 07046 98.64 86.05 1.00 1.00 7.75 7.81 9.98 845 1844 29.00 5.44 400 450 475 11.18
23 UW119 0679 100.00 72.83 2.00 1.00 7.75 10.16 10.83 16.10 26.93 24.50 8.78 375 3.00 3.00 11.78
26 UW119 06175 100.00 76.09 1.00 1.25 7.50 10.14 1465 1691 31.56 2550 8.95 400 3.75 425 1291
29 UNWAMAZ 0®1 100.00 51.09 1.00 1.25 8.00 5.54 6.33 22.78 26.79 30.66 4.80 390 485 486 11.89
34  UW119 06289 100.00 73.92 1.00 1.00 8.00 10.02 13.12 1691 30.03 24.00 6.74 400 4.00 400 1191
35 UWI119 06322 100.00 78.26 1.00 1.00 8.75 4.22 5.27 2416 29.43 31.00 3.97 3.75 475 475 12.00

38 Tacna2 100.00 58.70 2.00 1.00 7.25 7.36 9.90 18.92 28.82 29.00 4.19 350 475 475 1287
41 1053694 100.00 66.30 1.00 1.00 8.50  8.45 9.98 1530 2528 3150 4.63 350 475 475 1224
43  Kakamega/ 100.00 73.91 1.00 1.00 8.00 1248 1473 19.00 33.74 2850 4.88 325 450 450 1292
49  W11915 100.00 76.08 1.00 125 7.75 11.36 1345 23.95 42.67 2350 4.69 400 375 450 1215
50  Ejumula-25 100.00 84.78 1.00 150 8.00 16.18 18.19 22.63 40.82 23.00 6.18 400 450 475 13.24

52 MUSG 060&2 100.00 80.43 1.00 150 7.75 6.00 6.76 17.31 24.07 25.00 5.05 4.00 3.75 3.25 10.53
53 MUSG 060817 100.00 63.04 1.00 1.25 7.00 5.23 6.40 1650 2291 24.00 8.34 3.50 4.00 4.00 10.71
LSD5 248 2738 0.69 0.78 1.81 5.20 6.16 13.24 16.43 405 2.79 0.75 1.63 1.60 2.36

MEAN 99.06 65.16 1.35 1.20 6.98 4.98 6.34 15.32 21.61 26.78 5.48 3.87 3.95 3.95 10.62
Note: The bolded genotypes are those selected in both Index and ranking selection. The ones not lwblte selected using the indeselection

PBROT = Percentage of sprouting;

. SHI=Percentage of vine survived

. Vir2 =Symptoms of virus at early and late stages of growing respectively (1, without symptoms; 5, Moderate; 9, exivenegly s
. VV1=Vigor (Not vigorous; 5, Moderate; 9, Vegprous)

RYC=Commercial Root Yield in tones per hectare

. RYT=Total Root Yield in tones per hectare

. RVY=Total Vine Yield in tones per hectare

. Bio=Biomass in tones per hectare

. DM=Percentage of Dry Matter Content

10. BC=Levels of Betarotene inmg/100g of fresh root

11. COOT1#Faste (Very bad; 2, Bad; 3, Average; 4, Good; 5, Excellent)

12. Wed1=Weevil = Losses due to weevil (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, None);

13. DMAR=other injuries or damages on the roots (1, eemely severe; 2, Severe; 3, Moderate; 4, Light; 5, None)
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Table 30. List of Clones that Showed Simultaneous Good Root Yield, Acceptable Levels of Dry Matter, Beta -carotene, Vine Vigor,
Vine Yield, Percentage of Survived Plants, Tolerance to Virus and We evil Attack, and Taste, Using both Ranking and Index
Selection, GURUE, Multilocation Trial of 64 clones, 2009/10 Cropping Season

PBROT SHI  Virl Vir2 VV1 RYCHa RVY Bioma BC COOT1 WED1
4 UWI119 0632 85.87 82.61 1.00 200 525 13.79 1496 3598 50.94 27.50 9.73 425 225 275 15.20
13 UWI119 06284 92.39 8152 1.00 150 4.50 18.99 23.18 15.14 38.33 27.50 1255 475 325 3.75 15.32
23 UW119 0679 93.48 83.69 1.00 150 5.50 21.81 28.19 32.39 60.58 30.50 11.71 400 200 225 18.44
26 UWI119 06175 95.65 96.74 1.00 125 5.00 19.75 35.73 20.83 56.56 29.00 10.68 400 250 3.50 18.25
32 UW119 0680 92.39 70.65 1.00 2.00 4.50 18.58 20.43 20.87 17.39 24.00 13.88 400 200 3.75 14.80
34 UWI119 06289 93.48 93.48 1.00 250 5.25 2210 3580 25.94 61.74 26.00 13.04 375 150 3.00 18.66

37 LO3231 91.31 9456 1.00 250 5.00 16.20 23.58 26.08 49.67 29.00 5.66 500 1.75 2.50 15.47
38 Tacna2 92.39 90.22 1.00 125 6.25 10.50 19.57 33.04 52.61 31.00 6.51 450 1.75 3.50 15.94
39 105 2573 92.39 86.96 1.00 2.75 6.50 13.11 25.44 26.63 52.07 32.00 4.52 475 150 3.25 16.39
40 105 2681 95.65 92.39 1.00 150 5.75 10.65 14.89 30.29 45.18 35.00 3.80 5.00 225 3.50 15.03
41 1053694 98.91 93.48 100 125 575 30.07 40.76 41.30 82.07 35.50 4.49 475 250 225 21.52
42 Ejumula9 91.30 95.65 1.00 2.00 6.50 13.19 17.65 42.79 60.44 2950 6.17 500 3.00 4.50 16.34
43 Kakameg&/ 91.31 76.09 1.00 150 4.75 17.75 2352 2257 46.09 30.00 6.79 475 350 4.00 15.52
44 1054134 91.31 90.22 100 2.00 6.00 13.69 23.01 87.43 108.40 32.00 5.46 500 350 4.25 22.21
47 Mafutha-1 95.65 91.30 1.00 2.00 6.25 13.66 18.59 53.15 71.74 33.50 4.74 5.00 3.00 4.00 18.05
48 W11912 93.48 91.31 1.00 2.00 5.00 26.81 45.72 18.77 64.49 23.00 7.09 3.00 125 1.50 18.00

51 MUSG 06168 85.87 80.43 1.00 2.00 4.75 17.39 23.33 1192 3525 28.51 13.88 450 350 4.25 16.77
52 MUSG 06022 88.04 88.04 1.00 225 475 31.52 34.24 17.72 5196 27.00 8.05 425 250 4.25 17.14
56 MUSG 06029 89.13 91.31 1.00 175 4.75 22.86 3449 23.91 58.40 2450 8.06 3.75 150 2.50 16.82

59 Ejumula 9348 96.74 1.00 175 5.75 1254 18.05 4891 66.96 35.00 6.92 475 225 4.25 18.13
LSD5 10.88 16.67 0.10 0.98 1.23 0.00 10.57 1847 2121 390 293 076 1.17 1.03 3.21
MEAN 88.23 80.17 1.02 171 4.8 9.25 1475 2329 37.53 29.78 6.94 451 3.05 3.82 13.89

Note: The bolded genotypes are those selected in both Index and ranking selection. The ones not bolded are selected usirigdine selection

PBROT = Percentage of sprouting;

. SHI=Percentagefovine survived

. Vir2 =Symptoms of virus at early and late stages of growing respectively (1, without symptoms; 5, Moderate; 9, extremelyese)
. VV1=Vigor (Not vigorous; 5, Moderate; 9, Very vigorous)

RYC=Commercial Root Yield in tones per hectare

. RYT=Total Root Yield in tones per hectare

. RVY=Total Vine Yield in tones per hectare

. Bio=Biomass in tones per hectare

. DM=Percentage of Dry Matter Content

10. BC=Levels of Betaarotene in mg/100g of fresh root; 11. COOT1¥Faste (Very bad; 2, Ba; 3, Average; 4, Good; 5, Excellgrt2. Wed1=Weevil = Losses due to weevil (1, extremely severe; 2, Severe; 3, Moderate; 4,
Light; 5, None); 13. DMAR=other injuries or damages on the roots (1, extremely severe; 2, Severe; 3, Moderate; 4, Lightng) N
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Table 31. List of Clones that Showed Simultaneous Good Root Yield , Acceptable Levels of dry Matter, Beta -carotene, Vine Vigor,
Vine Yield, Percentage of Survived Plants, Tolerance to Virus and Weevil Attack, and Taste, Using both Ranking and Index
Selection, ANGONIA, Multi-location Trial s of 64 clones, 2009/10 Cropping Season

ANGONIA

PBROT SHI Vird Vir2 VV1 RYCHa RYTHa RVY Bioma BC COOT1 WED1 DAMR INDEX

17 MUSG 07046 58.00 56.00 125 150 3.25 7.07 1522 1522 2391 32.00 4.61 3.50 5.00 5.00 12.89

18 MUSG 07085 77.00 74.00 250 175 4.00 751 36.16 36.16 41.17 3150 4.18 4.00 5.00 5.00 19.12

23 UW119 0679 78.00 69.00 1.75 250 3.25 16.67 30.33 30.33 49.17 29.00 7.23 250 5.00 5.00 17.29

26 UW119 06175 80.00 72.00 1.75 250 3.25 1594 29.85 29.85 48.15 29.00 8.86 2.00 5.00 5.00 17.43

27 UW119 06140 80.00 63.00 1.75 275 275 13.40 21.45 2145 3794 2650 8.86 3.00 5.00 5.00 14.47

30 UNASPOT 082 88.00 73.00 1.00 1.75 5.00 543 5355 5355 6044 2650 6.80 2.00 5.00 5.00 23.76

37 LO3231 76.00 72.00 1.00 2.00 4.00 11.59 31.19 31.19 4533 3150 4.92 250 5.00 5.00 17.64

38 Tacna2 76.00 67.00 225 225 4.25 12.14 29.89 29.89 4456 30.29 3.49 2.50 5.00 5.00 17.99

42 Ejumula9 78.00 70.00 125 1.00 5.75 14.86 49.82 49.82 67.75 3227 3.82 3.00 5.00 5.00 24.72

43 Kakameg& 76.00 65.00 150 125 4.25 9.42 2279 2279 35.83 31.62 7.67 3.00 5.00 5.00 15.97

47 Mafutha1 75.00 62.00 325 350 4.75 6.34 28.01 28.01 36.88 3345 4.70 4.00 5.00 5.00 18.64

51 MUSG 06148 72.00 61.00 250 225 3.50 7.97 23.04 23.04 3268 31.50 13.38 3.00 5.00 5.00 16.90

59 Ejumula 81.00 69.00 175 175 3.75 8.69 33.73 33.73 4478 34.27 5.13 450 5.00 5.00 19.89

60 Mayai 84.00 75.00 125 150 3.75 17.21 34.10 34.10 54.75 34.00 3.98 450 5.00 5.00 18.97
LSDS 1849 1735 123 190 1.58 8.53 14.64 14.64 2155 3.76 2.03 0.94 0.00 0.31 0.00
MEAN 68.88 6046 1.89 220 3.56 8.30 20.70 20.70 31.20 29.17 5.81 269 5.00 494 1441

Note: The bolded genotypes are those selected in both Index and ranking selentiThe ones not bolded are selected using the index selection

1. PBROT = Percentage of sprouting;

. SHI=Percentage of vine survived

. Vir2 =Symptoms of virus at early and late stages of growing respectively (1, without symptoms; 5, Moderate; Slyesénane)
. VV1=Vigor (Not vigorous; 5, Moderate; 9, Very vigorous)

. RYC=Commercial Root Yield in tones per hectare

. RYT=Total Root Yield in tones per hectare

. RVY=Total Vine Yield in tones per hectare

. Bio=Biomass in tones per hectare

9. DM=Perentage of Dry Matter Content

10. BC=Levels of Betarotene in mg/100g of fresh root;

11. COOT1Faste (Very bad; 2, Bad; 3, Average; 4, Good; 5, Excellent)

12. Wed1=Weevil = Losses due to weevil (1, extremely severe; 2, Severe; 3, Moderate; 4,Nigi#);5,

13. DMAR=other injuries or damages on the roots (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, None)
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Table 32. List of Clones Selected from more than one Environment ( Umbellzi, Chékwé, Gurué, Angénia), Multi -location Trial s of
64 clones, 2009/10 Cropping S eason

SHI  Virl  Vir2 RYTHa RVY BC COOT1 WED1 DAMR
4 UW119 0632 91.97 7494 150 219 544 1379 1594 2311 40.13 2450 8.98 3.38 4.06 3.94 13.39
13 UwW119 06284 91.60 7461 144 138 5.13 17.23 1955 16.07 36.37 25.63 10.16 3.63 4.25 4.44 13.83
17 MUSG 07046 86.44 80.08 1.06 144 550 1370 16.52 15.38 31.75 29.13 6.01 3.94 4.44 456 13.11
18 MUSG 07085 89.09 6252 169 138 506 7.67 17,74 2053 30.48 28.63 5.29 3.94 4.31 4.19 13.57
23 UW119 0679 9260 70.78 1.44 150 5.44 1659 2249 2296 4257 2750 8.39 3.63 3.56 3.69 15.05
26 UW119 06175 93.91 7561 1.19 150 556 16.60 2594 19.33 4238 27.00 8.39 3.38 3.94 4.19 15.36
27 UW119 06140 93.37 69.83 131 188 519 1368 1832 16.52 3359 2575 9.94 3.75 3.94 419 13.50
29 UNWAMAZ O®1 96.08 70.09 125 1.25 6.63 3.14 1431 3455 36.71 30.26 5.72 3.48 4.78 4.78 13.49
30 UNASPCH06-02 93.74 7994 113 150 594 6.02 20.17 30.07 3856 28.88 5.69 3.63 4.13 431 15.19
34 UwW119 06289 89.37 7419 138 1.88 575 1628 21.58 14.89 36.78 2525 7.70 3.44 3.69 3.94 13.59

37 LO3231 91.83 69.09 244 175 569 9.62 1753 2118 35.08 29.22 559 4.05 3.70 3.97 13.89
38 Tacna2 9210 7219 169 138 569 1291 2216 2539 4375 2932 531 3.38 3.88 431 15.62
40 105 2681 9141 6895 113 1.38 581 8.33 1542 26.06 3594 3176 4.12 4.08 3.78 4.13 14.40
41 1053694 90.98 73.76 1.06 1.13 575 1695 23.38 23.17 4520 3284 554 3.44 4.19 4.00 16.10
42 Ejumula9 92.33 74.84 125 131 6.63 10.18 2091 34.33 47.26 2942 6.17 3.81 4.19 456 16.40
43 Kakameg&/ 91.83 7277 125 138 588 13.07 1963 20.32 3751 2878 6.06 3.75 4.25 444 14.23
47 Mafutha-1 92.66 71.75 194 213 6.44 941 1731 31.03 4355 3213 5.00 4.13 4.19 431 15.69
49 W11915 9433 7542 131 156 531 21.06 27.09 2397 5436 2356 571 3.44 3.56 3.94 14.80
50 Ejumula-25 93.03 71.49 150 325 544 1740 1883 16.94 36.90 26.75 6.01 3.63 4.44 456 13.30

51 MUSG 061438 89.47 73.13 163 181 506 13.69 2022 17.11 3398 26.69 1032 381 4.13 4.25 14.65
52 MUSG 06022 91.26 77.08 144 225 519 18.18 1989 16.31 37.19 26.13 6.35 3.69 3.94 419 13.39
56 MUSG 060249 9153 72.67 144 206 513 1426 2187 21.11 40.79 24.00 6.01 3.56 3.50 3.56 13.64

59 Ejumula 92.72 7439 125 138 550 6.97 1490 26.80 36.30 33.52 5.38 4.03 3.82 4.17 14.88
LSD5 982 1514 0.74 0.82 1.28 6.69 9.75 11.66 20.59 2.65 2.29 0.53 0.83 094 235
MEAN~* 89.00 67.65 139 159 5.26 8.76 14.60 19.01 30.90 27.94 6.01 3.70 4.06 420 1292

*Means and vhles are from the pooled data of the 4 locations

1. PBROT = Percentage of sprouting;

2. SHI=Percentage of vine survived

3. Vir2 =Symptoms of virus at early and late stages of growing respectively (1, without symptoms; 5, Moderate; 9, extremelyese)
4. W1=Vigor (Not vigorous; 5, Moderate; 9, Very vigorous)

5. RYC=Commercial Root Yield in tones per hectare

6. RYT=TotaRoot Yield in tones per hectare7. RVY=Total Vine Yield in tones per hectare

8. Bio=Biomass in tones per hectare; 9. DM=Percentage of Dgtter Content

10. BC=Levels of Betaarotene in mg/100g of fresh root; 11. COOT1Faste (Very bad; 2, Bad; 3, Average; 4, Good; 5, Excellent)
12. Wed1=Weevil = Losses due to weevil (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, None);

13. DMAR=other injuries or damages on the roots (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, None)




Analysis of Genotype by Environment (GXE)

The GxE analysis was conducted using the additive main effects and multiplicative interaction
(AMMI) method in parallel with the cluster analysis. The ANOVA for tlese clones (Table 10)
showed significant means squares for both main effects environment (E) and genotype (G) and
interaction effects (GxB.

For the AMMI analysis of these 23 clones, the first P@sa contribution of 72.21% and the second
PC a contribution of 22.19%. Both together have a contribution of 94.4% to the explanation of the
interaction. Genotypes with slope(b) around 1 have average stability over all environments.
Genotypes with slope(b) greater than 1 have below average stability (they are very sensitiveot
changes in the environments)and hence are suitable for higtyielding environments. Genotypes
with slope less than 1 have abovaverage stability (they are very insensitive to chages in the
environments), and hence, they coulte suitable for lowyielding environments.

Stability analysis for the genotypes

According to Table 33, the clones that showedtbe stable over thetested environments were: 51
(MUSG 061618), 26 (UW119 06175), 23 (UW119 06175), 27 (UW119 06140), 49 (W119-15),
and 38 (Tacnha2), all of them with values of the regression coefficient (b) very close to dnd low
values forMSdev and MSinteractionGenotype 51 was selected fotJmbellzi, Gurué andAngonia,
and demonstrated good yield stability for these 3 environments, while genotypes 23 and 26 were
selected forChékweg Angonia, andGurué, showingalso good yieldstability in those environments.
Actually, the clone 23 is thenost stablein the trial (Table 33).
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Table 33. Estimates obtained for the 23 Genotypes Selected from more than one
Environment ( UmbelGzi, Chokwé, Gurué, Angoénia) using AMMI analysis for GXE Interaction
for Root Total Yield of Clones, Multi -location Trial s of 64 clones, 2009/10 Cropping Season

Average Regression

Total Yield Coefficient Msdev MSinteract

(ton/ha) (b)
50 | Ejumula-25 18.83 0.16] 128.61 128.61 0.04] -3.06
34 | UW119 06289 21.58 0.20| 362.09 280.15 354| -0.03
43 | Kakamega/ 19.63 0.43] 1011 26.26 0.29 0.31
17 | MUSG 07046 16.52 0.48| 4536 46.70 095| -1.44
4 | UW119 0632 15.94 0.66| 37.71 32.25 0.78| -1.25
52 | MUSG 060&2 19.89 0.76| 201.70 137.97 2.40 0.83
13 | UW119 06284 19.55 0.79| 104.47 72.19 161 -0.94
29 | UNWAMAZ 0®1 14.31 0.82| 168.96 11450 -2.01| -0.87
41 | 1053694 23.38 0.85| 188.17 126.80 1.91 1.91
51 | MUSG 06148 20.22 0.85 8.07 6.72 054| -0.16
26 | UW119 06175 25.94 091| 46.67 31.55 0.48 1.38
23 | UW119 0679 22.49 1.05| 17.83 12.01] -0.12 0.93
27 | UW119 06140 18.32 1.06| 25.64 17.32 057| -0.66
49 | W11915 27.09 1.10| 1485 10.56 0.58 0.10
38 | Tacna2 22.16 112 2011 1429]  016| 093
37 | LO3231 17.53 1.18] 84.99 58.53|  -0.94 1.67
47 | Mafutha-1 17.31 1.27 5.21 775 051 0.20
56 | MUSG 06029 21.87 132| 132.44 94.48 1.68 0.91
40 | 105 2681 15.42 1.39| 43.70 3851 -1.26 0.40
59 | Ejumula 14.90 1.44| 12056 91.88| -1.65 155
18 | MUSG 07085 17.74 148| 224.11 163.05| -1.80| -2.49
42 | Ejumula9 20.91 193] 26552 229.27|  -3.06 1.18
30 | UNASPCH06-02 20.17 1.94| 416.10 330.37| -3.83 0.35

Coef Reg(b) = Coefficient of egression for stability analysis (Clones with values close to 1 have widelgddapt
Msdev and Msint= Mean Square Deviations or deviation from the regression line (smaller is better)
Msint= Mean Square Interaction or the ecovalence (smaller is better)

Stability analysis for the environments

According to the plots in theFigure 3, the most important clone in terms of rootyield was 49, with
27.09 ton/ha, and this clone was selected fotJmbelGzi and Chokweé However,its level of dry
matter contend is relatively low compared to other clones in the trial. Despite of some similarities
between the environment UmbellGzi Chokwé and Guru€ Angonia, the data from this trial have
perfectly demonstrated that ndther environment is stable compared to each other in termsf agro-
ecological conditions.

According to the data in Table 34, genotypes selected Angdniaare not very sensitive to changes
in environment, which means that those clones that perform well iingéniahave greater chance to
perform in similar worse conditions (value d the regression coefficientb very low), while clones
selected for Gurué are those with chances to perform well in high yielding environment, that is
they are very sensitive b changes in the environmentsThe clones selected irtUmbellzi are more




likely to perform in all environments, but with tendencyto do well in those with relatively good
planting conditions (value of b close to 1) (Tabl&4).

Table 34. Estimates obtained for the 4 Environment ( Umbeltzi, Chékwe, Gurué,
Angonia) using AMMI analysis for GXE Interaction for Root Total Yield of Clones ,
Multi -location Trial s of 64 clones, 2009/10 Cropping Season

: Average Total Regression :
Environment Yield (ton/ha) Coefficient (b) Msdev MSinteract
Umbellzi 16.62 1.19 55.18 53.09 2.84 -3.59
Choékwe 6.36 0.65 15.83 16.49 0.40 -1.78
Gurué 14.72 2.29 57.21 73.64 3.50 4.53
Angonia 20.93 0.01 134.57 139.58 -6.81 0.73
Mean 14.63 - - - - R
LSD 1.57 - - - - R
CV % 61.23 - - - - -
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Figure. 3. The AMMI biplot of the 23 genotypes evaluated for root yield in  Umbellzi , Chékwe,
Gurué, and Angonia, Multi -location Trial s of 64 clones, 2009/10 Cropping Season

A very succinct analysis of the graphic of the two principal component{&igs 3-5) that explain more
than 90% of the variability of the data indicate thatUmbelluzi and Chokwe are relatively close




environment compared to Gurué and Umbellzi. Thus, clones that performed well ildmbelGzi are
more likely to perform in Chokwé this are for examples the cases of genotyg#3, 27, and 49. Once
gain, the clones with the tendency to be more stable are those concentrated in the middle of the
plot, and those are51, 49, 27, 23, and 26. It is perfectly visible that the clones 23, 26, and 43 are in
the middle distance among the mvironments Gurué Angoénia, andUmbellzi, and in a relative close
distance to Chokwe which means that the clones arevidely stable but more adapted toChdokwe
The Genotype 50 is in between of the environmentShdkweand Umbellzi, showing relatively high
adaptation for those environments.Other clones that are more suitable foChdkwéare the 17, 49
and 13. Genotype 41 is much more adapted @urué, while clones 30, 42, and 29 t&ngonia.
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Figure. 4. The AMMI biplot of the 23 gen otypes evaluated for root yield in  Umbelazi , Chokwe,
Gurué, and Angonia using the results from the PC1 and PC2, Multi -location Trial s of 64
clones, 2009/10 Cropping Season

The anayses of the results in Figure Tonfirm that clone 50 is well adapted ér the low yielding
environment such asChokwe and Umbellzi, and had even performed better than the local clones.




And it is evident that the genotype 51 was very stable for the environmer®urué, Umbellzi, and
Angonia. The cluster analysis inFigure 6 shows that apart from the genotype 51, the clones 17 and
27 can be very well suited forGurué Umbellzi, and Angonia. Other clones that showed relative
close distanceto each other were 23 and 26 (Figure 6)in general, the best of the best clones were
gathered in Table 35.The morphological characterization and the images of these 15 selected
clones are pesented in theAnnexes 1 and 2, and the characterization was made according to the
Descriptors for Sweetpotatérom CIP, AVRDC, IBPGR (1991).
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Figure 5. The AMMI Interaction graph of the 23 genotypes evaluated for root yield in
Umbeluzi, Chékwe, Gurué, and Angonia, Multi -location Trial of 64 clones, 2009/10
Cropping Season




Figure 6: Cluster Analysis of 23 Clones Selected from more than one Environment ( Umbellzi , Chokwe, Gurué,

Angonia), Multi -location Trial s of 64 clones, 2009/10 Cropping Season
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Table 35. Genotypes selected from the 4 Environment ( Umbellzi, Chékwe, Gurué, Angonia) using the Ranking, Index
and AMMI analysis, Multi -location Trial s of 64 clones, 2009/10 Cropping Season

Regression Ms MS

Location re : SHI Vir2| VW1 RYCHa RYTHa RVY BC COOT1 WED1 DAMR| INDEX
Coefficien{b) | dev interact
50 | Ejumula-25 ghmébkf,%z' 0.16 | 128.61| 128.61| 71.49| 3.25| 5.44| 17.40| 18.83| 16.94| 26.75| 6.01| 3.63| 4.44| 4.56| 13.30
34 | UW119 06289 gﬂ?l'j;”e 0.2 | 362.09| 280.15| 74.19| 1.88 | 5.75| 16.28| 21.58| 14.89| 25.25| 7.70| 3.44| 3.69| 3.94| 13.59
43 | Kakamegd Al 043| 10.11| 26.26|72.77| 1.38|5.88| 13.07| 19.63| 20.32| 28.78| 6.06| 3.75| 425| 4.44| 1423
Umbellzi
13 | UW119 06284 | Gurué 0.79| 104.47| 72.19| 74.61| 1.38|5.13| 17.23| 19.55| 16.07| 25.63| 10.16| 3.63| 4.25| 4.44| 13.83
Angonia
Umbellzi
41| 1053694 Curs 0.85|188.17| 126.8|73.76| 1.13|5.75| 16.95| 23.38| 23.17|32.84| 554| 3.44| 4.19| 4.00| 16.10

37 | LO3231 ,C:r?géiia 1.18| 84.99| 5853|69.09|1.75|5.69| 9.62| 17.53| 21.18|29.22| 5.59 405| 3.70| 3.97| 13.89
Umbeldzi

47 | Mafutha-1 Gurué 1.27| 521 7.75| 71.75| 2.13| 6.44| 9.41| 17.31| 31.03| 32.13| 5.00| 4.13| 4.19| 4.31| 15.69
Angonia

10 | MUSG 06082 | Chokwe 1.31| 598.17| 429.11| 83.52| 1.25| 7.75| 14.56| 18.60| 15.79| 29.61| 4.72 3.93| 3.64| 361| 13.58

59 | Ejumula Angonia 1.44| 120.56| 91.88| 74.39| 1.38|5.50| 6.97| 14.90| 26.80| 33.52| 5.38 403| 3.82| 4.17| 14.88

LS0.05) 15.14| 0.82| 1.28| 6.69| 9.75| 11.66| 2.65| 2.29 0.53| 0.83| 0.94| 2.35

MEAN* 67.65|1.59|5.26| 8.76| 14.60| 19.01| 27.94| 6.01 3.70| 4.06| 4.20| 12.92

*Means and values are from the pooled data of the 4 locations

Coef Regr (b)= Coefficient of regression for stability analysis (Clones with values close to 1 have widely adaptatioMsdev = Mean Square Deviations or deviation from the regression line (smaller is
better), Msint= Mean Square Interaction or the ecovalence (srier is better), 1. PBROT = Percentage of sproutingd. SHI=Percentage of vine survive®. Vir2 =Symptoms of virus at early and late stages

of growing respectively (1, without symptoms; 5, Moderate; 9, extremely severgd. VV1=Vigor (Not vigorous; 5, Moerate; 9, Very vigorous), 5. RYC=Commercial Root Yield in tones per hectare, 6.
RYT=Total Root Yield in tones per hectare; 7. RVY=Total Vine Yield in tones per hec@r8io=Biomass in tones per hectare; 9. DM=Percentage of Dry Matter Content, 10. BCelsenf Betacarotene in
mg/100g of fresh root; 11. COOT1Faste (Very bad; 2, Bad; 3, Average; 4, Good; 5, Excellgi?) Wed1=Weevil = Losses due to weevil (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, None); 13.
DMAR=other injuries or damags on the roots (1, extremely severe; 2, Severe; 3, Moderate; 4, Light; 5, None)




Characterization of the fifteen selected clones

The characterization of the fifteen selected clones and the photos areAmnex 1and Annex
2 respectively

Storage/Conserv ation test on the multi -location trial of 64 clones

All clones from the multilocation trial of 64 clones conducted in Umbellzi, Chokwe, Angonia, and
Gurué were submitted to a conservation test that started on April 12 and ended on May 17. The
samples wele conserved at normal room temperature and the objective of the test was to identify
the clones that can be conserved on the shelf for a period after harvest. The results of the
conservation test are presented in terms of weight lost weekly up to 35 daydtar harvesting the
storage roots (Table 36).

Among the selected clones to be releasddable 35, the most important clones in terms of weight
conservationwere 57 and 49 with only 9.63 % and 1..08 % of weight lost35 day after harvesting.

In general, nost of the clones in the trial did present good results, as the lost of weight 35 days after
harvesting (dah) did not go beyond the 50% Table 36) The worst clones among those selected for
release were the cloned.3 (UW119 06284), 59 (Ejumula) with lossesof weight 35 dah around the
80% and 90% respectively.

Table 36: Weight (grams) and Percentage of Loss of the Weight of Clones from the
Multi -location Trial s of 64 clones 35 days after harvesting, April -June 2010

Date April 12 April 19 April27 May3 May 10 May 17 % of lost weight 35
Genotype Initial i i Weight Weight Weight days af.ter
Weight (4) (5) (6) harvesting
57 620.7 593.73 588.84 587.74 567.89 560.92 9.63
49 1439.6 1384 1348.7 1336.8 12944 1280.1 11.08
14 2091.1 2033.8 1980.1 1963.1 1858.7 1831.2 12.43
26 1451.3 1387.6 1347.7 1332.6 12874 1261.1 13.11
28 2068.2 1996.7 19284 1912 1856.7 1735.4 16.09
54 536.1 501.45 4915 470.88 455.69 444.43 17.10
61 665.7 623.5 582 576.47 550.95 541.17 18.71
31 1620.6 1539.3 14889 14709 1415.5 1285 20.71
24 1607.9 1539.1 1387.1 1369.6 13164 1271.7 20.91
10 12439 11948 1043.7 1020.3 942 981.5 21.09
50 2241.4 2054.2 1960.5 19474 1729.6 1719.6 23.28
16 17775 1519.3 15128 1479.1 14123 1319.2 25.78
11 1465.2 1402.2 1361.8 1229.8 1188.6 1044.6 28.71
6 969.8 904.8 7395 7205 7027 686.6 29.20
30 2135.8 2045.2 19411 1567 1622.7 14142 33.79
9 21911 2121 1634.8 1626.2 1457.6 1450.6 33.80
23 21154 1958.1 1903.6 14356 1401.8 1387.3 34.42
53 764.7 718.4 535.84 519.11 504. 492.76 35.56




2 512.45 360.31 356.81 352.31 332.22 324.17 36.74
37 1076.2 10171  709.5 690.3 674.7 661.3 38.55
43 22916 21712 1776.2 1606.6 1531.8 1404.8 38.70
22 27875 2710.6 23049 22556 1656.8 1629.1 41.56
55 1596.9 1517.6 1208 960.5 930.3 904.7 43.35




Date April 12 April 19 April27 May3 May 10 May 17 % of lost weight 35

Genotype Initial [ i Weight Weight Weight days af_ter
Weight (4) (5) @) harvesting

51 1784.6 1538.6 1219.7 11615 1039.5 1003.3 43.78
4 1412.8 1358.8 8295 815 801.6 791 44.01
17 422257 3410.8 2980.2 2392.8 2324.1 2252.6 46.65
60 830.3 712 7425 48224 456.24 441.77 46.79
34 1381.2 970.7 767.8 750.1 7327 716.3 48.14
27 1080.7 1008.9 8055 684.5 574.83 558.61 48.31
45 41497 382.97 372.23 3534 338.67 212.08 48.89
38 2643.2 2485.6 1992.8 1695.8 1613.1 1335.9 49.46
41 19447 1666.5 1131.6 1023.3 988.9 971.7 50.03
12 1607.2 1520.7 1355.4 1081 9555  797.9 50.35
33 1925 18325 1760.1 1728.1 1285  943.9 50.97
1 1224 1019.2 663.2 640.6 618.4 597.31 51.20
44 2188.8 2114.6 1586.9 1378.3 1229.5 1042.7 52.36
52 2193.1 15135 1098.3 1072.1 1047.1 1015.1 53.71
46 2061.7 2004 17525 1421 13719 9433 54.25
47 1804.7 17299 1272.7 12543 1018.2 816.4 54.76
42 2163.4 2050.2 1608.8 1164.5 11134 8924 58.75
7 1131 1053.2 886.5 526.31 494.29  459.7 59.35
58 1604.5 13753 8339 807.8 697.7 624.4 61.08
64 896.5 836.2 519.94 4985 350.58 342.74 61.77
15 2095.4 1503.6 1251.4 12124 766.4 752.7 64.08
3 17945 1365.9 689 6725 6584  643.7 64.13
36 2156.4 19488 1866.9 1676.5 14706 772.3 64.19
25 1552.1 1275.7 835 807 710.1 514.19 66.87
56 853.7 8158 7954 7819 736.2 274.94 67.79
63 15451 1255.8 12126 11958 827.8 496.49 67.87
5 1056.9 890.1 508.57 451.26 339.47 334.75 68.33
8 925.6 690.1 455.84 3804 292.75 283.89 69.33
13 3152.4 2760.8 1631.2 458.3 956.8 663.8 78.94
32 987.1 596.95 562.43 313.65 294.23 129.08 86.92
40 1627.9 1180.3 1028.7 483.11 228.62 209.6 87.12
59 751.2 686.7 190.67 92 89.85 87.82 88.31




The results of the evaluations co nducted with the farmers (on -farm trials)

Fifteen on-farm trials in each of the four areas where the multi-location trials of 64 clones vere
established.Eachindividual on-farm trial was composedof 5 varieties, beingone of them a local
variety and 4 from the set of 64 clonedarmers in collaboration with CIP organized and invited
other farmers to assist with the selection of thevarieties in their field. The data in this reportwere
pooled from Umbeltzi and Chokwé,where 9 trials (Umbeltzi) and 10 trials (Chokwe) were
harvested with successAll the 15 clones previously selected under on stationas the best for
releasewere included under on-farm mentioned above.Overall, 79 farmersin Chékwé (69 women
and 10 men)and 67 in Umbeluzi (48 women and 19 men)totaling 146 participants farmers were
involved in the evaluation

The selection was made according to point attributions by using nize seed for women and beans
seed for men, on a scale-10, where 1 was the minimum punctuation and 10 the maximunfor
category under evaluation (vines and root9. The parameters evaluated under the vines were the
guantity of leaves, greenness of leaves, habit of growth, vigor of the vine and the volume of the
canopy, while the parameteraunder the roots were total yield,color of the storage root flesh size of
the roots, taste, and dry matter content.

In general,most of thegenotypes selected as the best with the ranking and index criteria were also
considered thebest by thefarmers, which is an indication of the inernal validity of the collected
data. Table 36 shows the classification othe genotypesamong the graips where there were
evaluated. As depickd in Table 37, each group of evaluation was composed by 5 genotypes, one of
them the local used for comparisonFor the group | for example, the best genotype among the 5 in
evaluation was Kakameg&/ with 27% of the points attributed for the vines and 31% of the points
attributed to the roots. Overall, there are 12 groups, each one with 1 or 2 genotypes selectedlaes
best in the previous classificationsA more simplistic evaluation which only brings thepercentage

of the punctuations for the selected genotypes compared to theaverage percentage of the
punctuation for the local varieties is presented irthe Figure 7 below.

According to the results (Figure 7), the varieties that present percentages of the punctuation
greater than 20%provide an indication that the genotypes in evaluation are at leastcomparableto
or better than the local or other genotypes in thetrial. Therefore, 10 out of the 15 selected
genotypes (43Kakamega,26-UW11906-175, 50-Ejumula-25, 27-UW11906-140, 51-MUSG 0616
18, 41-105369-4, 37-LO 3231, 47-Mafutha-1, 49W119-15, and 38Tacnha2) were found to be
among the best genotypes in their group andalso the bestamong the 15 selected genotypes for
root attributes which include the total yield, color of thestorage root flesh size of the roots, taste,
and dry matter content Regarding to the vine attributes, 7 out of the 15 selected genotyp@43-
Kakamega, 26UW11906-175, 50-Ejumula-25, 51-MUSG 061618, 37-L0O3231, 47-Mafutha 1, and
38-Tacna?2) were punctuated as the best among the genotypemder evaluation.

In general,the results in Figure 7 are in support thatmost of the 15 selectedgenotypes under the
ranking and index selection were better than the local varietiefor root and vine attribute.




LOCAL

34-UW119 06-289
38-Tacna-2
49-W119-15
47-MAPHUTA-1
37-LO 323-1
23-UW119 06-79
41-105369-4
51-MUSG 0616-18
27-UW11906-140

Selected Varieties

59-EJUMULA
13-UW119 06-284
50-EJUMULA-25
26-UW11906-175
10-MUSG 0603-2
43-KAKAMEGA-7
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Figure 7. Percentage of the punctuation given to each of the 15 selected genotypes by

the 146 participants in the evaluation of the on

first season 2009/2010

-farm tria Is in Umbeld zi and Chokweé,




Table 37. Results of the on-farm aggregated Evaluation for the vines (Quantity of the vines,
vigor of the vine, habit of growth) and the Roots (Total yield, color of  root flesh , size ofroots,
taste, and dry matter content) Discriminated by Gender and Express as Percentage of the
Punctuatio ns

MUSG 0602 15 72 87| 10.64 9 63 72| 1027
MUSG 06083 59 131  190[ 23.23 11 192  203] 28.96
Groupl | KAKAMEGA 48 173| 221 27.02 19 195| 214] 3053
MUSG0602.9 56 134  190] 23.23 11 139| 150 21.40
LOCAL 34 96| 130] 15.89 0 62 62| 884
Total - - - | 100.00 - - - [ 100.00
UW1190632 28 96| 124| 12.44 23 128 151[ 2157
105143G0% 92 191 283[ 28.39 25 128 153] 21.86
Group Il | UW11906175 81 138| 219 21.97 22 145| 167 23.86
Humula-25 81 157 238[ 2387 23 132  155[ 22.14
LOCAL 27 106 133] 13.34 7 67 74| 1057
Total - - - [ 200.00 - - - [ 200.00
105249G0% 67 137 204 2337 6 26 32| 433
UCOL 180@ 68 128  196] 22.45 24 133 157 21.24
Group Il |U NASPCH06-2 42 99| 141| 16.15 49 180| 229 30.99
MUSG0603.2 53 114]  167] 19.13 56 224| 280| 37.89
LOCAL 43 122| 165 18.90 15 26 41| 555
Total - - - [ 100.00 - - - [ 100.00
UW119 06284 0 46 46| 13.18 0 54 54| 15.74
MUSG 07046 0 82 82| 23.50 0 87 87| 25.36
Group Iv | UW119 06289 0 56 56| 16.05 0 67 67| 1953
MUSG 06138 0 61 61| 17.48 0 53 53| 15.45
LOCAL 0 104  104[ 29.80 0 82 82| 23.91
Total - - - [ 100.00 - - - [ 100.00
U1998123-063 | 13 87| 100 24.88 9 81 90 | 22.28
UW11906-332 10 87 97| 2413 9 84 93| 23.02
GroupVv | MUSG 06085 8 56 64| 15.92 10 67 77| 19.06
EJUMULA 8 44 52| 12.94 9 47 56| 13.86
LOCAL 11 78 89| 22.14 13 75 88| 21.78
Total - - - [ 100.00 - - - [ 100.00
105101G0707 62 146] 208[ 21.49 39 125] 164 21.90
MUSG 06&1 59 122 181] 1870 53 125]  178] 23.77
Group Vi | Bumulag 80 151 231[ 2386 51 159  210[ 2804
MUSG 061489 80 82| 162| 16.74 33 33 66| 881
LOCAL 49 137| 186 19.21 23 108| 131 17.49
Total - - - [ 100.00 - - - [ 100.00




MUSG 070387 41 115| 156| 15.97 40 145| 185| 22.84
UW11906140 59 134 193] 19.75 26 137 163] 20.12
Group Vil | 1052681 74 150  224[ 22.93 34 110  144[ 17.78
MUSG 06168 100 118 218[ 22.31 39 197  236] 29.14
LOCAL 47 139 186| 19.04 16 66 82| 10.12
Total - - - [ 100.00 - - - [ 100.00
MUSG 07027 105 117 222 24.18 62 138  200[ 24.91
UNWMAZ 081 78 143 221[ 24.07 35 78] 113] 14.07
Group Vil | 1053694 57 91| 148] 16.12 105 125]  230[ 28.64
MUSG 06087 63 74| 137] 14.92 70 114] 184 2291
LOCAL 75 115]  190[ 20.70 32 44 76| 9.46
Total - - - [100.00 - - - [ 100.00
W119 0639 83 116  199[ 21.92 67 133 200[ 22.25
UW119 0679 71 99| 170[ 18.72 23 103|126 14.02
Group 1x | 20328 64 149  213[ 2346 69 206| 275] 30.59
MAFUTHAL 70 125]  195[ 21.48 70 144 214 23.80
LOCAL 42 89| 131] 1443 21 63 84| 934
Total - - - [100.00 - - - [ 100.00
105260G0B 0 97 97| 27.64 0 90 90| 26.47
UW11906-204 0 82 82| 23.36 0 72 72| 2118
Group X | MUSGO061a6 0 70 70| 19.94 0 92 92| 27.06
MUSG06123 0 101] 101[ 2877 0 86 86| 25.29
LOCAL 0 1 1| 028 0 0 0| 0.0
Total - - - [ 100.00 - - - [ 100.00
UW11906296 21 39 60| 1250 26 84| 110] 2750
Ujonathan0623 35 42 77| 16.04 27 77| 104] 26.00
Group x| | 1052573 105 111 216 45.00 23 63 86| 21.50
W11915 24 36 60| 1250 24 75 99| 2475
LOCAL 35 32 67| 13.96 0 1 1] 025
Total - - - [ 100.00 - - - [ 100.00
W11912 31 47 78| 16.25 26 63 89| 22.25
Tacna2 52 76| 128] 26.67 27 69 96 | 24.00
Group XII | Musg060607 43 35 78| 16.25 30 93| 123] 30.75
Uxiphone061 47 64| 111] 2313 13 48 61| 15.25
LOCAL 47 38 85| 17.71 4 27 31| 775
Total 100.00 100.00




CONCLUSIONS

Sixty four clones from all sweetpotatoes advanced yield trial established from 2005/060 2009/10
were evaluatedby IIAM in collaboration with the International Potato Center inUmbelGzi (Maputo
province), Chokwe (Gaza province), Gurué (Zambezia province), andAngonia (Tete province).
Although the secondary information showed some similarities between the environment
Umbeluzi/ Chékwe andGurué Angonia, the results on the GXE analysi®r the total root yield have
perfectly demonstrated that neither environment is stable compared to each other in terms of agro
ecological conditions. Genotypes selected iMngoénia are not very sensitive to changes in
environment, which means that those clones that perform well ilAng6niahave greater chance to
perform in similar worse conditions (value of the regression coefficienvery low), while clones
selected forGuruéare those with dances to perform well in high yielding environment, that ighey
are very sensitive b changes in the environmentsCones selected inUmbelGzi are more likely to
perform in all environments, but with tendency do well in those with relatively goa planting
conditions (value ofthe regression coefficientlose and greater thari).

Cones with good performance in each one of the locations were selected Those clones which
performed well in more than one location 23 clones were submitted to GXE analysisFrom this

analysis 15 cloneswere selected being 6 (51- MUSG 061618, 26- UW119 06175, 23- UW119 06

79, 27- UW119 06140, 38 Tacna?2 and 43-Kakamega7) with broad yield stability (value of the

regression coefficienaround 1).

Apart from these 6 genotyms with broad yield stability across the 4 environments under
description, 5 genotypes were selected for local adaptation ibmbellzi (13- UW119 06284, 41-
105369-4, 49w119-15, 47- Mafutha-1,and 50 Ejumula-25), 4 clones inChokwe (10- MUSG 0603
02, 34 UW119 06289, 49w119-15, and 50 Ejumula -25), 5 genotypes inGurué (13- UW119 06
284, 34- UW119 06289, 37- LO3231, 41-105369-4, and 47- Mafutha-1), and 4 clones inAngoénia
(13- UW119 06284, 37- LO3231, 47- Mafutha-1, and 59 Ejumula). Note that the genotypes 13-
UW119 06-284 and 47- Mafutha-1 were selected for 3 locations UmbelGzi, Gurué, and Angonia),
while the clones41-105369-4 (Umbellzi and Gurué), 49-w119-15 and 50-Ejumula-25 (Umbelazi
and Chékwé), 34- UW119 06-289 (Guruéand Chékwé), were seleded for 2 locations.

In summary, over the initial 64 clones in the trial, 15 were selected for all énvironments in study.
Among them, 6 had broad stability, 3 were found to be stable fddmbelGzi, Gurué, and Angonia,
while 4 clones performed well in atleast 2environments.

A conservation test d the 64 cloneswas carried out and among the 15 selected clones to be
releasedin general, most of the clones in the trial have presented good results, as the lost of weight
35 days after harvesting did not g beyond the 50%. The worst clones among those selected for
release were the clonesl3 (UW119 06-284), 59 (Ejumula) with losses of weight 35 day after
harvesting around the 80% and 90% respectively.

The results of the onfarm trials of the 64 clones evalated by 146 farmers indicated that with
exception to 3 clones out of the 64 clones, all of them were classified as better than the local clones
in the four areas where the trial was established and therefore, all 15 selectetbnes under the
ranking and index selection were better than the local varieties for rooaind vine attribute s. One of
the most important results of these onfarm trails was the strongindication of a goochessfit of the
data (internal validity) collected over the years to lead the finapotential 64 clones that were
consensuallyevaluatedas better than the local varieties.
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