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ABSTRACT 
 
Glass houses have been used to induce flowering in sweet potatoes for purposes of 
breeding. However, these structures are expensive to construct and/or maintain. 
Thus this study investigated effects of staking the sweet potatoes in the field as a 
way of flower induction for purposes of pollination and testing cross-compatibility 
in sweet potato. Two field experiments (non-staking and staking) were carried out 
at Ibadan using randomized complete block design with three replicates. In the 
first experiment (non-staked), vine cuttings of 40 parent clones were evaluated for 
flowering while trellising was done for the second experiment, which was also 
used as a cross block. Vine cuttings of the 40 parent clones were planted on heaps 
at 1 × 1 m with two 25 cm cuttings per heap, staked with 2 m wooden poles. The 
main vines were tied and trained up the stakes to induce flowering. Clones that 
flowered were crossed following a diallel design. Seeds from these fruits were 
soaked in water and planted in polythene bags to test their germination rate. 
Results showed that there was no flowering in non-staked sweet potatoes whereas 
18 out 40 clones produced flowers when staked. Of the 324 cross-combinations 
conducted from 18 clones, that flowered, only 109 produced seeds. The mean 
percentage cross-compatibility for the 18 clones was 44.3%. Compatibility varied 
considerably among the clones between 5.4 and 68.7%, with clone W-151 showing 
the highest level (68.7%). All flowering clones were observed to be self 
incompatible. The hybrid seeds obtained from the flowering clones had a mean 
seed emergence of 50.6%. From this study, it is concluded that stakes induced 
flowering in 18 parent stocks and therefore can be used to facilitate hybridization 
in sweet potato for improved hybrid seed production.  
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INTRODUCTION 
 
The oldest remains have been radiocarbon dated to 8,000 
years old in the caves of the Chilca Canyon in Peru (Woolfe, 
1992). An analysis of their starch granules indicates that, 
although they were significantly smaller in size compared 
to the modern cultivars, they are definitely from the species 
Ipomoea batatas (Perry, 2002). The geographical center of 
origin of I. batatas has been thought to be between the 
Yucatan Peninsula in Mexico and the Orinoco River in 
Venezuela. True wild populations of I. batatas do exist in 
Central America. The greatest variation is probably found 

from about Oaxaca south to Costa Rica. Panama does not 
seem that variable and may represent a bottleneck in the 
diversity of the species (Austin, 1977, 1987). 

Cultivated forms of sweet potato have 2n = 6x = 90 
chromosomes. The sweet potato and other relatives are 
grouped in section Batatas which includes 16 taxa 
(McDonald and Austin, 1990). Crossability between various 
related species of the section Batatas has been 
demonstrated (Diáz et al., 1996). Morphological analysis of 
the related species indicates that Ipomoea trifida is the

 

 

 
 
 
 
 
 
 
 
 
 
 
*Afolabi MS1; Carey EE 2; Akoroda MO3  
 
1Department of Crop and Soil science, 
Landmark University, Omu Aran, Kwara 
state, Nigeria. 
2CIP, c/o CSIR-CRI, Kumasi Ghana.  
3Department of Agronomy, University of 
Ibadan, Ibadan, Nigeria. 
 
*corresponding author email: 
afolabimike97@yahoo.com 



Academia Journal of Agricultural Research; Afolabi et al.        037
 
 
 

Table 1. Physical and chemical composition of the soil used. 
 

Soil property                                                                                    Unit Value 

pH                                                                                                 
 

6.4 

Organic Carbon g/kg 1.5 

Total nitrogen g/kg 1.3 

Available phosphorus mg/kg 11 

Potassium cmol/kg 0.4 

Sodium cmol/kg 0.8 

Magnesium cmol/kg 1 

Calcium cmol/kg 1.6 

Acidity cmol/kg 0.2 

Magnesium mg/kg 178 

Iron mg/kg 114 

Copper mg/kg 1 

Zinc mg/kg 17 

Sand g/kg 757 

Silt g/kg 154 

Clay g/kg 94 

Textural class                                                                                 
 

sandy loam 
 
 
 

closest wild relative to the sweet potato but Ipomoea 
tabascana is also morphologically very close (Austin, 1977, 
1987). Cross pollinations between wild species, followed by 
selection and domestication of interesting genotypes, could 
have produced the hexaploid species I. batatas. Austin 
(1987) suggests that natural hybridization between I. 
trifida and I. triloba resulted in the generation of the wild 
ancestors of the present I. batatas.  Autopolyploidy of I. 
trifida and the occurrence of 2n gametes might also have 
been involved in the origin of I. batatas. It is therefore, 
possible that I. batatas would have been generated by 
natural hybridization between several wild species rather 
than descending from a single ancestor. However, Austin 
(1987) also thinks that the so-called I. trifida hexaploids are 
in fact  I. batatas that escaped from cultivation and believes 
that wild I. trifida tetraploids are the result of crosses 
between I. trifida diploids and I. batatas hexaploids. Sweet 
potato (Ipomoea batatas (L.) Lam.) produces storage roots 
rich in carbohydrates and !-carotene, a precursor of vitamin 
A, and its leaves are rich in proteins. The roots also contain 
vitamins C, B complex, and E as well as potassium, calcium, 
and iron. Purple-fleshed ones contain antioxidants such as 
anthocyanins. In world crop statistics, the sweet potato is 
ranked seventh, just after cassava, with an annual 
production around 9 Mt and a cultivated area of 110 Mha 
(FAO, 2009). It is almost always self-incompatible and this, 
combined with other seed-limiting processes, has impaired 
the understanding of its breeding. The practical 
consequences of self-incompatibility and sterility have been 
recognized by different researchers in different countries 
(Wang, 1982; Martin, 1988; Wilson et al., 1989; Mok et al., 
1998; Mihovilovich et al., 2000). It is difficult to produce 
seeds by self-pollination. Hand pollination cannot produce  

 
 
 
more than four seeds, and often only one or two. Because of 
its polyploidy, the sweet potato is not a suitable species for 
Mendelian genetics and the segregation ratios are quite 
complex. Despite these practical constraints, breeding 
programmes were implemented in the 1970s but mostly in 
temperate climates, in the USA or Japan, and subtropical 
Taiwan. Self-incompatibility in sweet potato has been 
shown to be pollen dependent. Sweet potato is 
heterogeneous in nature and exhibits a wide variability in 
morphological traits such as flowering habits and 
nutritional qualities. Under natural conditions, some 
cultivars do not flower, or have scanty flowering and others 
flower profusely. Several techniques have been developed 
to promote not only sweet potato flowering but also seed 
production.  These are: short photoperiod, moderate 
temperature, limited water supply, grafting, trellises, 
growth regulators, vine girdling, pesticide sprays, soil 
fertilization, application of boric acid and magnesium 
sulphate, the bouquet method and genetic selection (Wilson 
et al., 1989). In practice, a combination of these methods is 
used, and commonly complemented with the determination 
of sexual fertility and compatibility of the population to be 
included in seed production. The objectives of this study 
were (i) to examine the effects of staking on flowering 
induction in sweet potato and (ii) to determine the fertility 
and compatibility of sweet potato varieties. 
 
 
MATERIALS AND METHODS 
 

Experimental plot 
 

The study area was located at the Parry Road plot of the 
Department of Agronomy, University of Ibadan which lies 
between longitude 3° 45’ E and latitude 7°30’N. It is at an 
elevation of about 210 m above mean sea level with 
bimodal rainfall distribution and is in the Northern fringe of 
tropical rainforest, with a mean annual rainfall of 1250 mm. 
The textural soil class is sandy loam (Table 1).    
 
 
Plant materials 
 
The genetic materials used for this experiment came from 
germplasm collection of the Department of Agronomy, 
University of Ibadan, Nigeria. This material comprises of 40 
varieties of sweet potato including 14 orange fleshed, 9 
white fleshed and 17 yellow fleshed (Table 2). 
 
 
Establishment of crossing block 
 

Two field experiments were used, staked and non-staked 
arranged in randomized complete block design. Sweet 
potato vines of 25 cm were planted. Local farming 
implements (hoes and cutlasses) were used for land 
preparation and weeding.  There was no application of 
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Table 2. Sweet potato varieties used for the establishment of crossing block. 
  

N° Variety Source Flesh color 

1 199062.1 CIP KENYA Yellow 

2 Ejumula  CIP KENYA Orange 

3 199024.2 CIP KENYA Orange 

4 440034 CIP KENYA Orange 

5 440141 CIP KENYA Orange 

6 440216 CIP KENYA Orange 

7 Blesbok  CIP KENYA Orange 

8 Ex-Oyunga  UGANDA Orange 

9 96-117  South Africa Orange 

10 1999-5-21 South Africa Orange 

11 Resisto  CIP KENYA Orange 

12 Excel  South Africa Orange 

13 W-151  CIP Kenya Yellow 

14 Egbeda  Oyo State Yellow 

15 2008-12-8 South Africa Orange 

16 Hernandez  South Africa Orange 

17 Shaba  Oyo State Yellow 

18 BBD  Oyo state Yellow 

19 Ex-igbariam  Abia State Yellow 

20 440215  CIP Kenya Yellow 

21 CIP Tanzania Tanzania Yellow 

22 Naspot 5 CIP Kenya Yellow 

23 MGO Kaduna State Yellow 

24 Kaduna Oyo State Yellow 

25 Barth CIP Kenya White 

26 440170 
Tanzania 

White 

27 Shauti 
 

28 Iddo Iddo White 

29 Akoroda Pfof. Akoroda White 

30 Famgbe Bayelsa State White 

31 440168 CIP Kenya White 

32 TIS 8250 IITA Ibadan White 

33 Arrow tip Oyo State White 

34 TIS 86/0356 IITA Ibadan White 

35 Nasarawa Nasarawa White 

36 199034.1 CIP Kenya Orange 

37 Ak-Wide Prof. Akoroda  White 

38 TIS 8441 IITA Ibadan White 

39 TIS 87/0087 IITA Ibadan White 

40 Benue Benue State White 

 
 
 
pesticides or fertilizer. Planting was done on 2nd September, 
2010. In order to induce flowering, stakes were set, at 4 
weeks after planting, main vine of sweet potato was trained 
up and tied while the non-staked were left to spread. On the 
22nd January, 2011, hand pollination began on staked plot 
when flowering began. Flowers to be pollinated were 
clipped in the evening of the day prior to pollination using 
plastic straw; pollination of clipped flower was done at 

 
3 am. The flower from the male parent was taken to the 
female parents and the clip was removed gently without 
destroying the corolla. The anther of the male parent was 
rubbed gently over the stigma of the female parent. In order 
to avoid insect visit, the corolla of the pollinated flower was 
tied with string. The pollinated flowers were tagged (Figure 
1). The dried fruits were harvested from 30 to 50 days after 
pollination in the early morning to prevent scattering. The 
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 A: Sweetpotato flower covered with plastic   B: Anther is rubbed gently over stigma 
Straw to prevent contamination 
                                      

                              
C: Pollinated flower  tied with string          D: Sweetpotato fruits formed after hand-Pollination  

 
 
Figure 1. Stages of hand-pollination in sweetpotato hybridization. 

 
 
 

Table 3. Plant characteristics and methods of assessment. 
 

Plant characteristics Methods of assessment Units of assessment 

Flowering habit Counting  Number 

Petal Shapes Visual inspection Category 

Germination percentage Counting percentage 

Fruit set Counting Number 

Number of seed Counting Number 

Genetic compatibility Counting Number 
 
 
 

fruits were further air dried, shelled, put in a labeled 
envelope and kept in desiccators. The harvested seeds were 
planted and percentage of germination (Figure 2) was 
taken.  Table 3 show the assessment taken and methods 
used. Descriptive statistics was used to analyze the data.  
 
 
RESULTS AND DISCUSSION 
 
In response to flowering induction eighteen sweet potato 
varieties flowered. These were: 199024.2, 440034, 

Bleshbok, 96-117, 1995-5-21, Resisto, Excel, 199034.1, W-
151, Barth, Famgbe 1, 440215, Ak-wide, Sauti, 440168, TIS 
8250, TIS 8441 and TIS87/ 0087 (Table 4). From complete 
diallel crosses with eighteen varieties of the sweet potato, 
the results were as follow: 199024.2 was reciprocally 
compatible with 440034, Blesbok, 96-117, 1995-5-21, 
Resisto, Excel, 199034.1 and W-151.  Barth was genetically 
compatible with Famgbe 1, 440215 TIS 8441, TIS 87/ 0087 
and Ak – wide but not with other varieties. W-151, Barth 
Ak-wide, and TIS 87/0087 were reciprocally cross 
compatible but not genetically compatible with, Blesbok, 
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A: Pentagonal shape     B: Semi-stellate shape 

 

C: Round shape  
 
Figure 2. Different flower petal shapes in sweet potato.  

 
 

 
Table 4. Genetic compatibility of sweet potato varieties at Parry road plot. 
 

Variety Genetic compatibility Fruit set Number of seed Germination rate (%) 

199024.2 8 10 22 81 

440034 8 50 69 75 

Blesbok 8 12 19 68 

96-117 7 5 5 60 

5/21/1995 2 6 8 63 

Resisto 4 11 12 67 

Excel 8 7 12 67 

199034.1 6 18 29 85 

W-151 6 22 30 90 

Barth 2 3 4 50 

Famgbe 1 5 13 22 82 

440215 6 12 22 90 

Ak-wide 6 12 20 70 

Sauti 1 10 18 60 

440168 1 2 7 80 

TIS 8250 2 5 11 84 

TIS 8441 6 10 18 93 

TIS 87/0087 6 10 25 68 
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A: Female Parent (♀)      B: Male Parent (♂) 

 

 

 

C: Hybrid F1  
 
Figure 3. Leaves morphology in Hybrid F1 from crossing between two genitors of sweet potato.  

 
 
 

96-117, 1995-5-21, Resisto, Excel and 199034.1.  Sauti was 
genetically compatible with W-151 but not with any other 
varieties. Three varieties including 199024.2 were 
genetically cross- compatible with 7 orange flesh and W-
151 which is yellow flesh. 1995-5-21 was reciprocally 
cross-compatible with 5 varieties which include; Blesbok, 
96-117, Resisto, Excel and 199034.1. W-151 was cross-
compatible with 6 varieties which include TIS 87/0087, 
however, it is reciprocally cross-incompatible with 440034 
and cross-incompatible with other orange flesh. Sauti and 
440168 were compatible with only W-151 and in-
compatible with other varieties. Three varieties namely; 
Famgbe 1, 440215 and Ak-wide were reciprocally cross 
compatible with one another and cross-compatible with 
other 3 such as TIS 87/0087, TIS 8441 and W-151, 
however, they were cross-incompatible with other 
varieties. 

All the seeds generated have high percentage 
germination greater than or equal to 60% with the 
exception of Barth which has a low germination percentage 
(50%). 

The variety 440034 gave a high number of seeds in its 
combination with compatible varieties, whereas 96-117 
gave a low number of seeds with its compatible varieties.  
 
 
CONCLUSION AND RECOMMENDATION 
 
It is therefore concluded that 440034, blesbok, 96-117, 
1999-5-1,ressisto, excel, w-151, BBD, 440215, CIP  
Tanzania, Shauti, Famgbe 1, Barth, TIS8250, 199034.1, Ak-
Wide, TIS8441 and TIS 87/0087 that produces flowers and 
seeds in their respective crosses have potential to be used 
for hybridization in South-west Nigeria . However, 440034  
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that produced the highest seeds is recommended for seed 
production.   
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