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Sweet potato (Ipomoea batatas (L .) Lam) is one of the more important staple crops in Zimbabwe and is grown primarily for the 
flesh market and is very  acceptable as evidenced by its extensive cultivation all over the country. However, the crop's yield and 
quality are considered to have deteriorated over the years. This degeneration is attributed to infection by virus diseases, natural 
low yield potential and effects of climate change. A trial assessing current yield and selecting sweet potato varieties that had a 
high yielding potential was conducted in the South East Lowveld under irrigation during summer season in 2011, 2012 and 
2013. Nine sweet potato varieties were used in the trial.  Treatments were Brondal, Pamhai, Cordina, Mafuta, Magutse, 
Bosbok, Germany 2, Chingova and Mozambique White sweet potato varieties were used as treatments in this trial. Results 
showed that there were no significant difference (p>0.05) on stand count. There were significant difference (p<0.05) number of 
marketable and non marketable and gross number (marketable and non marketable) tubers. There were significant difference 
(p<0.05) on yield of marketable and non marketable and gross yield (marketable and non marketable) tubers. Magutse, 
Brondal, Bosbok and Cordina are the high marketable tuber yielders. 

INTRODUCTION
 The sweet potato is a dicotyledonous plant belonging to the 
family Convolvulaceae. Using molecular markers the highest diversity was 
found in Central America, supporting the hypothesis that Central America is 
the primary centre of diversity and most likely the centre of origin of sweet 
potato ( Huang and Sun, 2000;  Zhang et al. 2000). Sweet potato is an 
important crop commercially, The tuberous roots and leaves of sweet 
potato are an excellent source of carbohydrate, protein, iron, vitamins A, C 
and fibre (Smart and Simmonds, 1995). Sweet potato is an important food 
security crop grown in many of the poorest regions of the world mainly by 
women for food and as a source of food and family cash income (Woolfe, 
1992). The fresh tuberous root contains 80 to 90% carbohydrate of dry 
matter (Dominguez, 1992). Sweet potato is a widely grown and an 
important staple food crop in most parts of tropical and subtropical regions 
of the world and ranked 7th among the world's major food crops (FAO,  
2004). Within the sub-Sahara Africa, it is the third most important root and 
tuber crop after cassava and yam (Hahn and Hozyo, 1998). 
 Sweet potato is a potential source of bio fuel and plastic 
(Anonymous, 2007).    Sweet potato tubers are a carbohydrate source, 
leaves contain proteins and vitamin C, and orange- fleshed tubers provide 
vitamin A. The crop plays a vital role and used as source of starch, alcohol 
and animal feed (Woolfe, 1992). The tuberous roots and leaves of sweet 
potato are an excellent source of carbohydrate, protein, iron, vitamins A, C 
and fibre (Qadir, G., M. Ishtiaq and Ali, 1999), sweet potato vines have 
crude protein contents ranging from 16 to 29% on dry matter basis which is 
comparable to leguminous forages increased milk yields (Dominquez, 
1992). The tuberous roots are used as food by humans whereas the vines 
are used as supplementary feed for goats (Tesfaye. K, 2008). They also 
contain food amounts of minerals like iron, calcium, magnesium, 
manganese, and potassium that are very essentially for body metabolism 
(Woolfe, 1992). It is tolerant to adverse weather conditions and total crop 
failure rarely occurs hence farmers plant it as an insurance crop (CIP, 
1996). It is tolerant to a wide range of edaphic and climatic conditions, 
adapts well to areas that are marginally suitable, for the production of other 
crops. 
 Moisture has a significant influence on sweet potato growth and 
production. In this context it is relevant to note the water content of the leaf 
is (86%), stem (88.4%) and tuber (70.6%). At planting it is important to have 
moist soils in order to achieve good leaf initiation. The soil must also be kept 
moist during the growth period (60-120 days) though at harvesting the 
humidity must be low in order to prevent the tuber rooting (Busha, 2006). 
When grown with irrigation, high yields are obtainable and root quality is 
good. The choice of variety and good fertilizer programme are important 
options for ensuring good crop growth and yield (Opara and Asiegbu, 1994 : 
Okpara et al, 2004).
 The crop's yield and quality are considered to have deteriorated 

over the years. This degeneration is attributed to infection by virus 
diseases, natural low yield potential and effects of climate change. This 
study was initiated with the objective of assessing current yield potential 
and selecting sweet potato varieties that had a high yielding potential under 
overhead irrigation conditions in the South Eastern Lowveld of Zimbabwe.

MATERIALS AND METHODS
Sites
 The experiments were conducted at Chiredzi Research Station 
on paragneis soils (Sand clay) in the South East Lowveld of Zimbabwe. The 
mean annual rainfall is 500mm with a seasonal range of 250-1000mm. The 
Natural Regions are a classification of the agricultural potential of the 
country from Natural Region I, which represents the high altitude wet areas 
to Natural Region V, which receives low and erratic rainfall averaging 
500mm per annum. Chiredzi Research Station lies between 21o33/S and 
31o30/E in Masvingo Province of Zimbabwe. It has an altitude of 429m 
above sea level.

Experimental procedures and treatments
 The trial was set up in a randomised complete block design 
(RCBD) replicated three times with nine treatments. Plants were spaced 
1.0m between rows and 0.3m between plants in a row. Nine varieties of 
sweet potato which were Brondal, Pamhai, Cordina, Mafuta, Magutse, 
Bosbok, Germany 11, Chingova and Mozambique White were used as 
treatments in this trial. Vines of 30cm  size were harvested from mature 
sweet potato crop and was used as planting material in this trial. Basal  
fertilizer compound D at a rate of 400kgs/ ha was uniformly applied to all 
plots as basal application. Ammonium nitrate at a rate of 100kg/ha was 
uniformly applied to all plots as top dressing when the crop reached two 
weeks maturity from planting. The crop was again applied with ammonium 
nitrate at 100kg/ha to all plots uniformly after reaching one month from date 
of planting. 

Crop establishment, measurements and management
 Ridges which were 30cm high and 30cm wide were made using 
tractor drawn ridger after ploughing and disking the land. Planting holes   
100cm apart by 30cm were marked on top of ridges by hand hoes, giving a 
plant population of 33 333/ha. All irrigation was applied by sprinklers at 50 
percent depletion of available moisture and scheduled using crop 
coefficient of 0,3 from planting to six weeks later and 0,6 for the next six 
weeks and 1,0 up to harvest. The crop was harvested after reaching six 
months from date of planting so as to allow all the varieties to reach tuber 
maturity stage. A 50 kg scale was used to measure the fresh mass (weight) 
of harvested tubers. Very small sized and pest and disease infected tubers 
were considered as non marketable while big sized and pest and disease 
free suitable for human consumption and saleable were considered
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marketable. Stand count at harvesting, number of marketable and non 
marketable tubers, total number of tubers (marketable plus non marketable 
tubers), fresh weight of marketable and non marketable tubers and fresh 
tuber yield per hectare and total fresh yield of tubers (yield of marketable 
plus non marketable) were determined. A net plot of 5.4m2 was used for 
determination of fresh tuber yield. 

 Statistical analysis
          GenStart 14th Edition a statistical package was used to analyze data 
that was obtained from the experiments. Least Significant Difference (LSD) 
test was used to separate means at 5% probability.

RESULTS
Stand count at harvesting
 Results on stand count (Brondal 26.44), Pamhai (24.11), 
Cordina (28.78), Mafutha (26.33), Magutse (27.45), Bosbok (32.22), 
Germany 2 (26.44), Chingova (31.89) and Mozambique White (26.79) did 
not show significant difference (p>0.05) in all the treatments on number of 
stand count  (Table 1).  

Number of marketable and non marketable tubers
 Cordina (129.57) and Bosbok (135.64) showed significant 
difference (p<0.05) from Pamhai (60.11), Germany 11 (55.55), Chingova 
(40.67) and Mozambique White (43.22) on number of marketable tubers  
(Table 1.). All the other treatments did not show significant differences 
(p>0.05) on number of marketable tubers  (Table 1.). There were significant 
differences (p<0.05) on Bosbok (269.55) from all the treatments on number 
of non marketable tubers. However, Pamhai (153.87) and Mafutha 
(125.90) showed significant differences (p<0.05) to all the treatments  but 
there were no significant differences (p>0.05) between Pamhai (153.87) 
and Mafutha (125.90) on number of non marketable tubers. All the other 
treatments did not show significant differences (p>0.05) on number of non 
marketable tubers (Table 1).

Gross number of tubers
 There were significant differences among the treatments 
(p<0.05)  on total number of tubers. There were no significant differences 
(p>0.05) between Pamhai (137.0), Germany 11 (101.8), Chingova (88.6) 
and Mozambique White (79.9). However, there were significant differences 
(p<0.05) to the rest of the treatments (Table 1.). Brondal (159.8) and 
Magutse (172.2) showed no significant difference (p>0.05) between them 

but showed significant differences (p<0.05) to all the treatments on total 
number of tubers (Table 1.). Bosbok (405.2) showed significant differences 
(p<0.05) to all the treatments on total number of tubers (Table 1.). Cordina 
(283.4) and treatment Mafutha (218.8) showed significant difference 
(p<0.05) from all the treatments but did not show significant differences 
(p>0.05) between them (Cordina 283.4 and Mafutha 218.8)  on total 
number of tubers (Table 1.).
Fresh yield of marketable and non marketable tubers
 There were significant differences (p<0.05) on Magutse  (64.25) from 
Pamhai (35.41), Cordina (45.00 ), Mafutha (38.90), Germany 11 (38.65),  
Chingova (25.20) and Mozambique White (24.09) on yield of marketable 
tubers (Table 2.). There were no significant differences between Magutse 
(64.25), Brondal (59.91) and Bosbok (51.51) on yield of marketable tubers 
(Table 2.). However, Cordina (45.00) showed significant differences to all 
the treatments on yield of marketable tubers (Table 2.). There were no 
significant differences (p>0.05) on Pamhai (35.41), Cordina (45.00 ), 
Mafutha (38.90), Germany 2 (38.65),  Chingova (25.20) and Mozambique 
White (24.09) on yield of marketable tubers (Table 2.). There were 
significant differences (p<0.05) among the treatments on yield of non 
marketable tubers (Table 2.). However, there were no significant difference 
(p>0.05) among Brondal (9.14), Germany 11 (8.56), Chingova (7.08) and 
Mozambique White (6.73) on yield of non marketable tubers (Table 2.). 
There were no significant difference (p>0.05) between Magutse (13.09), 
Pamhai (13.57) and Cordina (16.74) on yield of non marketable tubers 
(Table 2.). Mafutha (22.40) did not show significant difference (p>0.05) 
when compared with Bosbok (23.68) on yield of non marketable tubers 
(Table 2). 

Gross fresh  yield of tubers
 There were significant differences (p<0.05) among the 
treatments on total fresh yield of  marketable plus non marketable tubers 
(Table 2.). Brondal (69.05), Magutse (77.33) and Bosbok (75.19), Cordina 
(61.75) and Mafutha (61.30) did not show significant yield differences 
(p>0.05) to each other, but were significantly different (p<0.05) to all the 
treatments on total fresh yield of tubers (Table 2.). There were no significant 
difference (p>0.05) on Germany 2 (47.20) Chingova (32.27) and 
Mozambique White (30.82) on total fresh yield  tubers (Table 2.) but were 
significantly different (p<0.05) to all the treatments. There were significant 
difference (p>0.05) on treatment Pamhai (48.98) to all other treatments  on 
total fresh yield  tubers (Table 2).
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Table 1:  Response of sweet potato varieties under overhead irrigation on plant attributes in the South Eastern Lowveld conditions.

Treatment Stand count No of  
Marketable 
tubers (000) 

No of non  
marketable 
tubers (000) 

Gross Fresh  No 
of  
tubers (000) 

Brondal 26.44 99.12bc 60.67a 159.8bcd 

Pamhai 24.11 60.11ab 76.88a 137.0abc 

Cordina 28.78 129.57c 153.87b 283.4e 

Mafutha 26.33 92.87bc 125.90b 218.8de 

Magutse 27.45 100.55bc 71.65a 172.2cd 

Bosbok 32.22 135.64c 269.57c 405.2f 

Germany 11 26.44 55.55ab 46.22a 101.8abc 

Chingova 
 

31.89 40.67a 47.89a 88.6ab 

Mozambique 
White 

26.79 43.22a 36.66a 79.9a 

Means 27.83 84.1 98.8 183.0 

LSD 5.556 44.51 43.08 71.74 

SE 3.210 25.71 24.89 41.45 

CV% 11.5 30.6 25.2 22.7 
P.Value  0.097 0.001 < .001 < .001 
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Table .2:  Fresh yield of Sweet potato varieties under overhead irrigation conditions in the South Eastern Lowveld of Zimbabwe. 

Treatment Fresh  yield of  
marketable tubers 
(t/ha) 

Fresh  yield of non 
marketable tubers 
(t/ha) 

Gross Fresh  yield 
of  
tubers (t/ha) 

Brondal 59.91cd 9.14a 69.05d 

Pamhai 35.41ab 13.57abc 48.98bc 

Cordina 45.00bc 16.74abc 61.75cd 

Mafutha 38.90ab 22.40bc 61.30cd 

Magutse 64.25d 13.09abc 77.33d 

Bosbok 51.51bcd 23.68c 75.19d 

Germany 11 38.65ab 8.56 a 47.20abc 

Chingova 
 

25.20a 7.08 a 32.27ab 

Mozambique 
White 

24.09a 6.73 a 30.82a 

Means 42.5 13.4 56.0 

LSD 14.66 12.36 17.52 

SE 8.47 7.14 10.12 

CV% 19.9 53.1 18.1 
P.Value  <.001 0.066 <.001 
 

DISCUSSION
 There were no significant differences (p>0.05) on stand count at 
harvest on sweet potato varieties observed in this study. Lack of significant 
differences on stand count could be as a result of varietal similarity in 
genetic characteristics. The results did not agree with the findings of Ghosh 
et al., (2013) who observed that the differences are due to their genetic 
characteristics.
 There were significant differences (p<0.05) in number of 
marketable tubers. However, Bosbok and Pamhai obtained highest 
number of marketable tubers as compared to other sweet potato varieties 
and this could be as a result of their ability to produce good healthy (pest 
and disease) free and better size tubers due to their varietal genetic 
similarity between Bosbok and Pamhai. The results disagree with the 
findings of Ghosh et al., (2013)  who observed that the differences are due 
to their genetic characteristics. The highest number of marketable tubers 
obtained by Bosbok and Pamhai as compared to the rest of varieties could 
be as a result of varietal genetic differences. The results agrees with the 
findings of Ghosh et al., (2013) who observed that the differences are due 
to their genetic characteristics. There were significant differences in 
number of non marketable tubers among the sweet potato varieties. 
Bosbok obtained highest number of non marketable tubers followed by 
Cordina and Mafutha and this was as a result of producing very small size 
tubers and was affected by tuber pest and diseases. All the other varieties 
produced similar number of non marketable tubers which were not 
significantly different (p>0.05) and could be as a result of lacking varietal 
genetic differences.
 There were significant differences (p<0.05) in total number of 
tubers. Bosbok obtained highest and Mozambique White and Chingova 
produced the lowest total number of tubers among the sweet potato 
varieties and this could be due to their varietal genetic differences. The 
results agrees with the findings of Ghosh et al., (2013)  who observed that 
the differences are due to their genetic characteristics.        
  Yield of marketable tubers from the sweet potato varieties was 
significantly higher (p<0.05) on Magutse, Brondal and Bosbok as 
compared to other sweet potato varieties. The yield differences may also 
be due to different fertilizer use efficiency of the varieties (Kays and 
Nottingham, 2007). The high yield on marketable tubers on Bosbok can be 
attributed to the tuber number as it had the highest number of marketable 
tubers. The better performance on  marketable yied  of Magutse, Brondal 
and Bosbok over all the varieties might be due to its better genetic 
constitution and more vigorous growth (Njoku, 2000). The high yield of 
Brondal and Magutse was as a result of producing healthy and bigger sized 

tubers. The low yield of  Chingova, Mozambique White, Germany 11 and 
Pamhai can be due to the number of marketable tubers as the four had 
lowest number. There were significant differences (p<0.05) on yield of non 
marketable tubers among the sweet potato varieties. The high yield on non 
marketable tubers on Bosbok can be attributed to the tuber number as it 
had the highest number of non marketable tubers.
 The total yield of tubers from the sweet potato varieties was 
significantly higher (p<0.05) on Brondal, Bosbok and Magutse as 
compared to other varieties.  The total yield of tubers on Brondal, Bosbok 
and Magutse can be attributed to the tuber number as they obtained the 
highest total number of tubers. Furthermore, the better performance on  
total tuber yield  of  Magutse, Brondal and Bosbok over all the varieties 
might be due to its better genetic constitution and more vigorous growth 
(Njoku, 2000).

CONCLUSION
 Basing on tuber yield potential, Magutse, Brondal, Bosbok and 
Cordina are the high tuber yielders.  Mafutha, Germany 2 and Pamhai are 
the moderate tuber yielders while Chingova and Mozambique White are 
the least (poor) tuber yielders. Magutse, Brondal, Bosbok and Cordina are 
recommended as the best sweet potato varieties under Lowveld 
conditions. The second best option which can be recommended for 
production are Mafutha, Germany 2 and Pamhai, that is if Magutse, 
Brondal, Bosbok and Cordina varieties (vine planting material) are not 
available in the market. However, Chingova and Mozambique White are 
poor yielders and are recommended not be considered or selected for tuber 
production  in the south eastern Lowveld of Zimbabwe. 
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