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Drought 

• In Africa, by 2020, 75-250 million 
people will be exposed to increase 
water stress due to climate change 
(IFPRI,2009)

• Impact on dietary diversity and 
reduce overall food consumption

• Lead to malnutrition

• Southern African countries have 
significant proportions of their land 
area that are highly prone to 
drought 

• for drought-tolerant genotypes, the 
most important factor is to be 
assured that the genotypes are 
subjected to water stress at several 
periods of their growth in the field

Drought: Challenge in Seed Systems

• How do we increase the  
availability of healthy planting 
materials in timely manner and 
sustain vine multiplication effort?

• Improve timely availability of vines 
for on-farm vine production and 
commercial multipliers following 
dry periods?

• Maintain strong vines during the 
dry season and rapid re-sprouting 
in the rainy season)?



• Frequent exposure to drought 
causes decline in yield, weevil 
infestation and shortages of 
planting material

• Availability of planting material 
and vine survival/vigor are key 
characteristics for successful 
varieties in drought-prone 
areas

• One common challenge across 
(Vine survival )

• Considerable amount genetic 
variation for vine survival 

• Drought adaptation is a complex 
trait and the knowledge is still 
limited

• Believed that knowledge  of 
WUE  would allow more rapid 
progress 

• Physiological and biochemical 
screening will assist in closing 
the gap between actual and 
potential yield in stressed 
environments

• It is not possible to breed for 
adaptation across agro-
ecological zones in Africa



Objectives of Breeding Program

• Investigate the potential to select for 
drought stress in OFSPs

• Screen new promising OFSP clones 

• Develop new genetic variation in 
OFSPs for further selection with 
potential to benefit for Southern Africa



Materials and methods
• Three sets of experimental materials were evaluated  for 

their performance under drought stress 

• The first set 58 clones tested in two environments (with 
and without irrigation) at URS, a drought-prone loc ation 
for 2 seasons/year from (2006-2008).Design  split p lot in 
a RCBD. The irrigation levels as the main plot, the  
genotypes as sub-plots with 3 reps

• The second set of  about 139.508 seedling/clones were 
screened at early stages of the breeding program fo r 
orange-fleshed color, storage root yield and DM con tend

• The third set  Tanzania population (materials from Lima)

• Also about 90.000 crosses were carried out with Res isto 
and MGCL01 at URS with the harvest and evaluation o f 
9,000 seeds



Breeding Sites

Umbeluzi,
Semi-Arid to Arid, 
12 masl, 679mm ppt

Angónia
Temperate  Humid, 
725-1,140 mm  ppt

Chókwe
Dry/Arid, 32 masl, 
623mm ppt 

Gurue
Humid, Altitude 
500-1000m, 
1995 mm pptTete cidade



Population Development

Accelerated breeding scheme

Twelve cuttings per genotype are
planted at 4 environments in 1.2m 
row plots (4 plants per
environment) 

Environments

1. Water stress environment 

2. Normal water and nutrient supply

3. A location clearly different climatic
conditions from environment
stress or normal environments

4.  A hot spot environment for SPVD in 
which the genotypes of the breeding
population are grown together with
rows of highly susceptible genotypes

Variety Development

• Testing 25 to 125 new 
clones emerging from the 
population development 
annually for good 
performance over all 
traits

• Environments for drought 
stress must be among 
test environments

• To maximize breeding 
efficiency all genotypes 
should be discarded 
when they have not met 
the selection criteria in 
the stress-selection 
environment
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58 clones tested at 1 location in 2 treatments 

Table 2: Mean and Maximum of 58 OFSP clones in irrigated and non-
irrigated treatments 

=> Response to drought is extremely genotype dependent

irrigated no irrigation irrigated no irrigation
(1000mm) (556mm) (1000mm) (556mm)

Yield(t/ha) 3.33 3.76 14 18.1
Biomass (t/ha) 20.55 17.54 42.9 42.5

Harvest Index (%) 18.28 23.93 61.8 75.6
Dry Matter (%) 32.42 33.64 39.2 38.8

mean (N= 58) maximum genotype
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58 clones tested at 1 location in 2 treatments (1100mm, 556mm water supply)

Table 3: Variance Component Estimations with and without drought 
stress treatment

Treatment effects for Yield & Biomass not significant .
Large genetic variation and genotype x drought-environm ent interaction 

=> There might be large potential to select for drought stress in SP

Yield Biomass Harvest Index Dry Matter
(t/ha) (t/ha) (%) (%)

T (drought) -0.15 -2.407 13.441* 0.689**
G (genotype) 5.838** 75.680** 166.276** 4.848**

GT 4.006** 12.767** 68.558** 2.344**
error 7.129 60.324 106.455 4.578

T = drought treatment, G= genotypes, GT= genotype x  treatment interaction 

* significant at p < 0.05 and ** significant at p <  0.001



General Analysis of Variance for the 58 Clones in t he Drought Trial 2006/08 
 

Source  DF Type III SS    Mean Square  F Value Pr >  F 
 

Regime             1           963.398453          963.398453       61.77     <.0001 

Rep                    2              8.283680             4.141840        0.27      0.7669 

Trt                    57        6637.426717         116.446083        7.47      <.0001 

Regime*Trt      57        2249.593658          39.4 66555         2.53      <.0001 

 The average yield for the irrigated trial (6.27) & for 
dry (3.82)

The best clones for the dry condition was Xitsekele  
(15.71)
There are clones that performed better under 
drought than wet condition 



Clones with good performance in both Drought and Ir rigated 
conditions

 
Interaction Trt  

and Drought effect Effects Name of Trt Estimate Std Error DF t Value Pr > |t| 

Regime*Trt Drought Xitsekele 15.72 1.61 536 9.75 <. 0001 

Regime *Trt Drought Admarc 11.16 1.61 536 6.92 <.0001 

Regime *Trt Drought 1998_12_3 10.67 1.61 536 6.61 <.0001 

Regime *Trt Drought Xiadla xa kau 10.57 1.61 536 6.55 <.0001 

Regime *Trt Irrigation 1998_12_3 20.49 1.61 536 12.71 <.0001 

Regime *Trt Irrigation Admarc 13.33 1.61 536 8.27 <.0001 

Regime *Trt Irrigation Xiadla xa kau 11.52 1.61 536 7.15 <.0001 

Regime *Trt Irrigation  Xitsekele 6.69 1.61 536 4.1 5 <.0001 

 
Yield under irrigation are higher than drought with  

exception of Xitsekele



Gain and lost of total yield for the 58 clones unde r 
irrigation and drought conditions 

Estimate  Estimate  Gain/Loss  

Trt Name of Trt  under Irrigation under Drought of Yield (ton/ha) 
% of 

Gain/loss 

29 Xitsekele 6.69 15.72 9.03 57.46 

33 Manhissane 4.48 9.01 4.53 50.31 

24 UNK_Malawe 4.01 7.6 3.59 47.24 

10 Mafutha 1.85 5.14 3.29 64 
 



Controlled Crosses: Harvested Seeds, May-September 2008
 

Female 
 

Male 
Number of 

Seeds 
Canassumana Resisto 225 
Jonathan Resisto 453 
Xiphone Resisto 181 
Hambachero Resisto 585 
Xiadla xa kau Resisto 504 
Tacna Resisto 376 
Chingova Resisto 256 
199005.11 Resisto 292 
MGCL 01 Resisto 634 
NCSU 1560 Resisto 283 
1998-12-3 Resisto 470 
Mafutta Resisto 172 
W250 Resisto 6 
Manhissane Resisto 15 
Wagabolige Resisto 261 
Jonathan Nairobi Resisto 116 
Nhacoongo Resisto 21 
Resisto  Huambachero 107 
Resisto Xiphone 8 
Resisto MGCL01 196 
Xiadla xa kau MGCL01 82 
Xiphone MGCL01 202 
Tacna MGCL01 5 
Jonathan MGCL01 8 
Chingova MGCL01 5 
Grand-total 5,463 
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Population Family Seeds

Tanzania 96 2700

Resisto 352 6200

Moz crosses & 
polycrosses

24 8200+200000

17.100  seeds available from controlled crossings a nd 
200.000 seeds from polycrosses for OFSP population 
development 

Note: Sweetpotato is highly heterozygous and 
hexaploid => large segregation variance from one cross , 
but the performance of a cross is nearly unpredicta ble 
until you have made it



Evaluation of seeds from controlled crosses in the 
screen house at IIAM

 
Genotpe  Genotypes  

selected 
Number 

seeds planted 
% selection 

Resisto X MGCL 01 56 92 61 
MGCL01 X Resisto 38 74 51 
Chingova X Resisto 9 17 53 
Tacna X Resisto 16 29 55 
Nwamonguane x Resisto 27 74 36 
199005.11 X Resisto 89 130 68 
Nhacoongo X Resisto 56 142 39 
Xiphone X Resisto 59 147 40 
Mafutta X Resisto 123 237 52 
1998-12-3 X Resisto 157 214 73 
N98076.07 X Resisto 33 140 24 
Total  663 1,296 51 
 



Genotype selected from 352 families planted in the sc reen house 
March to July 2008 at IIAM

Order Designation  Quantities 
1 Number of families  352 
2 Number of seed sowed  5,497  
3 Number of seed selected  4, 353 
4 Clones with intense orange color  3,686 (84%) 
5 Clones with orange yellowish flesh   70 (2%) 
6 Clones light orange flesh   316 (7%) 
7 Clones with flesh orange purplish  265 (6%) 
8 Clones yellow purplish flesh 2 (0.04%) 
9 Clones with purple flesh   13 (0.3%) 
   



Summary of all trials established from August 2006 to August 
2009 at Umbelúzi Research Station, Angonia, Gurue a nd 
Chokwe

Location Type of Sweetpotato Trial Nr Trials 
Number 

Genotype
s 

Seedling Nurseries 18 139.508 

Clonal 21 
14.907 

205 
3600 

Preliminary Yield Trial (PYT) 22 3.318 
Advance Yield Trial (AYT) 59 1.258* 

Multi-Location Trial 38 
344 
+ 
64 

Drought Trial (DT) 3 58 

Umbelúzi 1 
 
Gurue 2 
 
Angonia 3 
 
Chokwe 4 

 
 

On-Farm Trial 205+60 12 
Total 7 426   

 



Establishment of the multiEstablishment of the multi --location trial with the best location trial with the best 
bet evaluated and selected in Mozambiquebet evaluated and selected in Mozambique

• Multi-location trials (57+5) 
were established in four 
sites 

• All the 57 clones were 
already sent to Kenya for 
virus clean

• At least 6 clones will be 
selected and released

• By the time the varieties are 
released the  tc material will 
be ready for exchange with 
the region

Best clones evaluated and selected 
from all the Advanced Yield Trial 
(AYT) in the process of cleaning in 
Kenya



Conclusions and Recommendations
• Understanding factors that 

could reduce the negative 
effects of the environment on 
drought tolerant sweetpotato 
needed

• GxE for the trait root yield are so 
large indicating breeding for 
drought adaptation needs 
independent breeding programs

• The sink source relationships 
and vine production, 
respectively, are significantly 
different between drought stress 
and non stress conditions 

• Fast screening methods for 
drought resistance can be easily 
implemented into breeding 
programs 

• More water does not 
translate into more yields

• It is also very clear that 
there are genetic variability 
in the group of the 58 
clones concerning drought

• From this study, the 
ranking of the genotypes is 
expected to truly reflect 
their genetic response to 
drought conditions for 
crop growth



Conclusion

• 64 advanced lines emerged 
from selection of over 
100,000 seedlings 
screened and are under 
multi-location trials (4 
sites) and leading to the 
release, this coming year, 
of at least 6 adapted 
clones for Moz and other 
countries in Africa with 
similar agro-ecologies 

• Clones emerged from 
selection are more adapted 
to the Mozambican agro-
ecology than those 
currently in use and the 
vines are much more 
vigorous

•Promising beta-carotene-
rich progeny have definitely 
emerged from both 
polycrosses and controlled 
crosses to-date

Besides this, seeds were 
shared with countries in the 
region
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