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Introduction

• In Sub-Saharan Africa 3rd most 
important root & tuber crop

• SADC: Supplementary crop in maize-
based food system

• South Africa: Commercial + Resource-
poor farmers (~120 000 t/year)

• Mostly consumed boiled
• Orange types important for use in 

food-based programs to address 
vitamin A deficiency



Introduction (cont.)

• Drought is major constraint for production, 
especially rain-fed conditions

• Moderately drought tolerant but very sensitive 
during establishment & storage root initiation

• Drought common in Southern Africa. 
Affects yield severely

• Rainfall seasonal & unreliable; 
evapo-transpiration rate very high 

• Frequent exposure: Weevil infestation & 
shortages of planting material 

• Orange-fleshed types less drought tolerant 



• Large numbers of sweetpotato breeding lines, 
developed 

• Require screening for drought tolerance 
• Various methods used
• Singh et al. (1999) developed a protocol drought 

screening in plastic boxes: cowpea 
• Slabbert et al. (2004) used boxes protocol to 

screen lines of Amaranthus and Vigna sp. 
• Protocol simple, non-destructive, easy to handle, 

enable screening larger number 

Introduction (cont.)



Objectives of study: 

1) test boxes protocol using sweetpotato cuttings, 
2) screen larger numbers of sweetpotato lines for 

drought tolerance at an early vegetative stage,  

3) verify the findings with results of field trials.

Introduction (cont.)



Methodology

• Plastic boxes (155 x 77 x 23 cm) in glass house

• 10 rows of 5 plants; 40-50 lines per experiment

• RCBD of five replicates (5 plants/replicate)
• Tolerant 

(Letlhabula) & 
sensitive (Resisto) 
control per box

• Water 10-14 days 

• withheld watering 
to induce stress



Methodology (cont.)

• Record: Days to severe 
wilting & Nr severely wilted 
plants 

• Analysis: GenStat (2003) 
ANOVA ; Multiple t-
distribution test procedure of 
Gupta & Panchapakesan
(1979) to group the lines as 
sensitive (S), neutral (N) or 
tolerant (T). 

• Two sets of lines; 2 repeats 
• Experiment 1: 2005-2006 
• Experiment 2: 2007.1, 

2007.2 



• Trials in rain out shelter to verify results obtained 
from boxes protocol

• 4 varieties/advanced lines per trial in split block 
design with 3 replicates & 2 irrigation treatment 
– optimally irrigated condition (100% watering level) 
– drought stress condition (30% watering level). 

• 5 field trials conducted from 2006 to 2009:

2006, 2007 cream, 2007 orange, 2008, 2009.

Methodology (cont.) 

• Resisto as control



• Drought stress introduced one 
week after planting, continued 
until harvesting.

• Irrigation in 100% based on 
moisture depleted calculated 
from evaporation pan values & 
plant growth factors. 

• 30% treatment - 30% of water 
applied to 100% treatment 
through nozzle sizes on 
travelling boom. 

• Method used before by Steyn et 
al. (2004) on potato. 

Methodology (cont.)



• 5 months growing period - determine root yield  

• Drought tolerance measured by 
– % yield reduction of drought (30%) to control (100%) 
– drought sensitivity index (DSI) of Fisher & Mauer (1978) 

Methodology (cont.)

* DSI = [1 – (D/C)] / [1 – (Dm/Cm)] DSI 1=neutral, >1 sensitive, <1 tolerant
where:  D = Drought yield of a line, C = Control yield of a line, 
Dm = Mean yield across all lines under drought
Cm = Mean yield of all lines under control. 



Results

• Boxes protocol:
– mean for days to severe wilting: 34 to 49 days
– experiments lasted for 47 to 56 days.

• Results for some lines presented
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Results: rain out shelter

• Trial mean: total root yield
– 10.2 - 23.2 t/ha in drought treatment (30%) over 5 

trials
– 32.1 - 71.2 t/ha in control treatment (100%) 

• Mean yield reduction compared to control: 
– 49% to 74% over trials

• Drought tolerant: W-119 and Phala. 
• Good level of tolerance: Excel, Ndou, 2000-10-7 

& Khano.
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Discussion
• Correlation of 80% in drought groups
• Main advantage:reduce nr lines for field evaluation 
• By using “Days to severe wilting” at least 50% entries could 

be eliminated with the boxes protocol. 
• Can be very useful in mutation breeding where large nr’s of 

putative mutants need to be screened. 
• Varieties Phala (tolerant) and Bosbok (sensitive) were 

identified as reliable control varieties for drought screening. 
• Cultivar recommendation for drought stress conditions: 

Phala and W-119.
• Use with biochemical or physiological assays to improve 

selection accuracy e.g. stomatal conductance



Conclusion
• The study showed that:

– sweetpotato cuttings can be used successfully 
in boxes protocol. Previous reports on this 
method focused on seed crops only. 

– Method is accurate in drought screening of 
sweetpotato as a good correlation was found 
with the field assessment. 

– Method is simple, inexpensive and quick - can 
be utilized in breeding programs to screen 
larger numbers of accessions. 


