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ABSTRACT: Sweet potato (ipomoea batatas (L) Lam) is among the most important root and tuber food crops in the world, ranked seventh 

(based on production) and per capita consumption is 24 kg per year in Kenya. Sweet potato tubers are rich in vitamin A, B and C and 
Minerals such as K, Na, Cl, P & C and therefore Production of orange flesh sweet potato is important particularly for children and pregnant 

mothers in Sub Saharan Africa who are often exposed to vitamin A desiciency. Production of sweet potato is constraints by inadequate 

knowledge on type of fertilizer and rates, low yielding varieties with low dry matter content and varietal suitability to higher altitudes. 

Availability of planting materials of sweet potato suitable for high agro-ecological zones remains a major constraint in promotion of high 
yielding orange flesh sweet potato in Soin/Sigowet Sub County, Kericho County. In order to address this challenges a study was conducted 

to find out varietal performance of four Orange flesh sweet potatoes under different phosphate levels in the medium altitudes areas of 

Kericho. The main objective of the study was to determine the yield performance of the Four Orange Sweet potato varieties under three 

phosphate fertilizer levels. The Four Orange flesh Sweet potato varieties were Ken spots 1, 3, 4, and 5  while the  three Phosphate levels  
were 0 kg P2O5kg/ha, 30 kg P2O5kg/ha and 60 kg P2O5kg/ha) . Randomized completed block design was used with three replicates. All 

Growth parameters( vine length, Number of vines per plant) and yield components (marketable and non marketable storage roots per plant, 

root yield per hectare, and Level of Dry matter content)  for the four sweet varieties, (%) were significant (p < 0.05). In terms of production 

per hectare, Ken Spot 1 produced significantly higher root yield per hectare than all the other three varieties and recommended for medium 
altitudes zones of Soin/Sigowet Sub County of Kericho County. Overall, Ken Spot 1 produced significantly higher root yield per hectare 

than all the other three varieties 

 

Keywords: Orange flesh sweet potato, Phosphate levels, Sweet Potato Varieties, weather, Yield performance. 
 

1.0 INTRODUCTION 

 

Back ground Information 

In Sub-Saharan Africa Sweet potato is rated as one of the 

most important roots and tuber crop  in terms of its domestic 

as well as industrial uses. The nutritional value of this 

important root and tuber crop far exceeds Yam, Cassava and 

Cocoyam (Onwuene, 1978). In terms of food security, over 

100 developing countries cultivates sweet potato and at 

global level, it is one of the most important food crops and 

ranked among the six most important food crops in the world 

after Wheat, Rice, Maize, Irish potato and cassava. Sweet 

potato is ranked second in the world’s root and tuber crop 

following Irish Potato in production  and third after Irish 

potato and cassava in consumption in several parts of 

tropical Africa (Lene, 1981). Over 7 million tons (5% of 

global production) is produced annually in Africa (Kapinga 

et al., 2003,). At present, it is cultivated throughout the 

tropics, however the largest plantings of sweet potato are 

found in China and other countries of Asia (Huaman, 1992). 

The production in Africa is quite low estimated at 4 to 5 tons 

per hectare, about a third of the Asian yields. This indicates a 

huge potential for future yield increase of sweet potato in 

Africa. It is a food security crop grown in many parts of the 

poorest region of the world mainly by women for household 

consumption and source of family cash income (Aritua & 

Gibson, 2002; Scott et al., 2000).  Kericho County has about 

600 ha of sweet potatoes with total Production of 6,700 

tonnes. There are 11,200 households growing sweet potatoes 

and majority of them growing as food security crop in their 

gardens. In Africa, Kenya is rated seventh largest Africa 

sweet potato producer. The potential production of Kenya is 

50 tons/ha while production achieved so far is 8.2 tons/ha   

(FAO, 2002). The importance of sweet potato as food 

security crop cannot be underestimated as it plays a vital 

nutritional role and used as a source of starch, alcohol and 

animal feeds (Mwololo, Mburu & Muturi, 2012). Though the 

important role of sweet potato is mainly in food security, it 

has shown a great potential as an income source for resource 

poor farmers (Rees et al., 2001). In Zambia and other 

countries in Southern Africa sweet potato is an important 

secondary food crop and very useful crop in addressing food 

security (Kapinga et al., 2005). The main challenges of 

Sweet potato production are non application of artificial 

fertilizer by farmers in Sigowet Sub County of Kericho 

County. Farmers used to plant Sweet potato without fertilizer 

Applications and the yield performance was good but land 

fragmentation has resulted in continuous planting of sweet 

potato in same field leading to declining yields hence the 

need of plant nutrition through fertilizer application to 

supplement high nutrients mining. Also inadequate 
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information on phosphate fertilizer use and rates is another 

challenge faced in the region. Phosphorus as nutrient is very 

important and performs several functions in crops and these 

functions are only specific to this nutrient. Due to its 

importance, adequate supply of Phosphorus is required for 

optimum growth and reproduction. Since Phosphorus is 

mostly deficient for crop production and its requirements by 

crops are relatively in large amounts, phosphorus is therefore 

classified as major nutrient. In Sub-Saharan Africa, many 

farmers who are resource-poor grow Sweet Potato without 

applying any artificial fertilizer. This is in contrast with 

developing Nations of the world where fertilizer use and 

applications rates has been considered of great importance 

for increased and sustained crops yields as high growth rate 

is dependent on optimum nutrition(Akinrinde,2006). 

 

2.0 MATERIALS AND METHODS 

 

2.1 Climatology and Soils 

The experiment was carried out at two sites at Kiptere Free 

Pentecostal church and Gladys Letting’s farm near Kiptere 

market during the October-March 2016/2017 cropping 

season in Sigowet/Soin Sub County, in Kericho County. The 

two experimental sites are at an elevation of 1810 m above 

sea level. The area experiences a bimodal relief type of 

rainfall with the long rains occurring from March to June and 

the short rains occurring in October to November. The area 

receives an annual average rainfall of 1800 mm and is 

reliable in nature, however due to climate change, there have 

been changes in rain fall pattern. The area has nitisols type of 

soil with a pH ranges from strongly acid (4.78) to slightly 

alkaline (6.5) which is favorably for production of Sweet 

potatoes. Also the soil organic matter content ranges from 

low (1.42% total organic carbon (TOC) to adequate (3.5% 

TOC). (Farm mgt handbook of Kenya, 2010) The experiment 

was established in the short rains October-November 2016 

cropping season. 

 

2.2 Treatments and Plot Layout 

There were two treatments, phosphate levels (F) and Sweet 

potato varieties (V). Three phosphate levels; No fertilizer 

level (F1), Medium fertilizer levels (30 P2O5 kg/ha) and 

(F3)-High fertilizer levels (60 P2O5 kg/ha). Four sweet potato 

(ipomoea batatas (L) Lam) varieties Ken spot 1 (V1), Ken 

spot 3 (V2), Ken spot 4 (V3) and Ken spot 5 (V4) were 

tested. Each sweet potato varieties were grown under the 

three different phosphate levels. 

 

Table 1 Treatment Combinations 

 

Phosphate 

Levels 

          Sweet Potato Varieties 

KEN 

SPOT 1 

KEN 

SPOT 3 

KEN 

SPOT 4 

KEN 

SPOT 5 

0  P2O5 kg/ha F1V1 F1V2 F1V3 F1V4 

30 P2O5 kg/ha F2V1 F2V2 F2V3 F2V4 

60 P2O5 kg/ha F3V1 F3V2 F2V3 F2V4 

 

Table 1 shows the treatment combinations used in this study 

in the field. The experiment was arranged on a randomized 

complete block design (RCBD) and replicated three times. 

The plots measured 6 m by 3 m with 1 m wide paths between 

plots and 2 m wide path between blocks 

 

2.3 Land preparation, fertilizer application and planting 

The plot was ploughed with a tractor after it was cleared of 

any bushes and latter properly prepared to fine tilt using 

jembes and raking to remove large clods.  Laying of soil 

conservation structures was done and structures implemented 

to avoid soil erosion. Soil samples were taken for analysis to 

determine the position of availability and adequacy of 

nutrients for plant performance. Field layout was done after 

demarcation and pegging out. Ridges were made to the 

recommended spacing and fertilizers rates applied per 

treatment and sweet potato vines planted to the right depth. 

Four varieties of sweet potato materials were sourced from 

University of Kabianga which is one of the Multiplication 

centres of Kenya Agricultural and Livestock Organization 

(KALRO) Njoro regional centre.  

 

2.4 Data Collection 

The research population comprised all the sweet potato 

plants in all the treatments and correlated to the sweet potato 

population in the replications. The representative units were 

selected by random sampling using transects in the 

experimental units to give the research sample. An equal 

number of subjects (10) were sampled in each treatment. 

During the growing period, quantitative data on growth 

performance and yield parameters was collected and 

recorded. The measurements were taken at 90 days and 150 

days after planting and at maturity. Yield and yield 

components were estimated from the total storage roots 

harvested from the plot. Total storage root yield (t/ha) and 

marketable and unmarketable storage root yield (t/ha) was 

estimated by multiplying average yield per plant by the 

population density per hectare. The parameters monitored 

were; Vine length per plant, Number of vines per plant,  

Average number of the storage roots per plant, Marketable 

storage root number/plant, Unmarketable storage roots 

number/plant, Total storage root yield (t/ha), Marketable 

storage root yield(t/ha), Unmarketable storage root 

yield(t/ha), Dry matter content (%):  The dry matter content 

(%) of the sweet potato was calculated by using the loss 

weight and the fresh sample weight according to the 

following formula. 

 

 
 

2.5 Data Analysis 

The collected data were summarized in ms excel for 

statistical analysis. The data collected were analyzed 

statistically using analysis of variance technique with the 

help of SPSS version 22.0 and Post Hoc tests using least 

significance difference (LSD) test at 5% probability level 

was employed where necessary to compare the differences 

among treatment means (Steel and Torrie, 1984). 
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3. RESULTS AND DISCUSSIONS 

 

3.1 Vine Length 

The mean vine length were recorded 90 days and 150 days 

after planting and the results are given in table 2 

 

Table 2: Mean Vine Length of Sweet Potato Varieties 

 

Perio

d 

Stati

stic  

Sweet Potato Varieties 
Treatment(Kg 

P2O5/ha) 

Ken 

Spot 

1 

Ken 

Spot 

3 

Ken 

Spot 

4 

Ken 

Spot 

5 

0 30 60 

90 

Days 

After 

Plant

ing 

Mea

n 

140.

044 

119.

400 

114.

578 

102.

089 

92.7

33 

131.

300 

133

.05

0 

Std. 

Error 

12.0

36 

12.0

36 

12.0

36 

12.0

36 

10.4

23 

10.4

23 

10.

423 

150 

Days 

After 

Plant

ing 

Mea

n 

177.

133 

152.

778 

148.

956 

144.

378 

113.

267 

165.

217 

188

.95

0 

Std. 

Error 

17.2

93 

17.2

93 

17.2

93 

17.2

93 

14.9

76 

14.9

76 

14.

976 

 

From data in table 2 ,Sweet potato Variety Ken Spot 1 had 

the highest mean vine length (140.0cm) while Variety Ken 

Spot 5 had the lowest mean vine length (102.09cm) 90 days 

after planting. Likewise, Variety Ken Spot 1 had the highest 

mean vine length of 177.13cm after 150 days while Ken Spot 

5 exhibited the lowest mean vine length over the same 

growth period. Analysis of variance results showed that vine 

length of sweet potatoes differed significantly by fertilization 

method (p<0.05) both at 90 and 150 days after planting. 

Application of Phosphate fertilizers significantly affected 

vine length of the four varieties of sweet potatoes, with mean 

vine length being significantly shorter in the 0 kg P2O5 /ha 

/ha fertilizer treatment compared to 30 kg P2O5/ha and 60 kg 

P2O5 Kg/ha and at both sampling intervals as revealed by 

post-hoc Least Significant Difference (LSD) test results. The 

mean vine lengths were not found to be significantly 

different between the four varieties at both sampling 

intervals (p>0.05). Blocking also had no effect on vine 

length of the sweet potatoes. Pairwise comparisons showed 

that significant mean differences occurred between Varieties 

Ken Spot 1 and Ken Spot 4 (89.33cm) and Ken Spot 1 and 

Ken Spot 5 (96.27cm) under 0 kg P2O5 /ha fertilizer 

application. These results could mean that sweet potato 

Variety Ken Spot 1 produces longer vines under low 

fertilizer conditions than Varieties Ken Spot 4 and Ken Spot 

5.  Ken spot 1 therefore because of the longer vines under 

low fertilizer application can be used as a good source of 

vines especially in the multiplication of clean planting 

materials since it produces longer vines under low fertilizer 

application. The vines can too be useful as livestock feeds 

particularly feeding ruminants animals since sweet potato 

vines are rich in proteins and minerals contents enriching 

livestock feeds and lowering cost of production in dairy 

farming (Ahmed et al., 2012). The current results are in 

agreement with the findings of Wariboko & Ogidi (2014) 

whose results showed that the treatments (varieties) of sweet 

potatoes were significantly different in growth parameters. 

 

3.2 Number of Vines per Plant 

The mean number of vines at 90 days and 150 days after 

planting were recorded and results are given in table 3 

Table 3: Mean number of vines of sweet potato varieties. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results in table 3 show that the highest overall mean 

number of vines 90 days after planting (16.53) was obtained 

in sweet potatoes planted  under 60 kg P2O5 /ha followed by 

an average of 16.1 branches from sweet potatoes planted 

with fertilizer rate of 30 kg P2O5 /ha. However, the lowest 

mean number of vines 90 days after planting was obtained in 

sweet potatoes planted without fertilizer. This trend repeated 

itself 150 days after planting where the mean number of 

vines was 18.18, 18.13 and 11.08 respectively under 60Kg 

P2O5 /ha, 30 kg P2O5 /ha and 0 kg P2O5 /ha fertilizer 

application as seen in table 3. Sweet potato Variety Ken Spot 

1 had the highest mean number of vines at both sampling 

intervals 14.67 and 17.09 respectively for 90 and 150 days 

after planting. Whilst the lowest mean number of vines 90 

days after planting was noted in Variety Ken Spot 5 (13.0). 

Ken Spot 4 produced the lowest mean number of vines 150 

days after planting (14.78). Application of Phosphate 

fertilizer significantly affected the number of vines in sweet 

potatoes at p<0.05 at both sampling intervals of 90 days and 

150 days after planting. The mean number of vines was 

significantly lower in sweet potatoes planted with  0 kg P2O5 

/ha fertilizer compared to 30 kg P2O5 /ha and 60 kg P2O5 /ha 

in both samples collected 90 and 150 days after planting as 

shown  post-hoc LSD test results in table 4 and Table 5 90 

days and 150 days after planting respectively. 

 

Table 4.: LSD on Effect of fertilizers on the mean number of 

vines 90 days 

 
kg  P2O5 /ha 0 30 60 

0  -7.0333* -7.4667* 

30   -.4333 

60    

*. The mean difference is significant at the .05 level 

 

Table 5: LSD on Effect of fertilizers on number of vines 150 

days 

 
kg  P2O5 /ha 0 30 60 

0  -7.0500* -7.1000* 

30   -.0500 

60    

*. The mean difference is significant at the .05 level. 

 

The number of vines of sweet potatoes at both sampling 

periods neither was nor significantly affected by blocking, 

sweet potato variety and the effects between Phosphate 

fertilizer application and sweet potato varieties. This study 

therefore means that Ken spot 1 with the highest number of 

vines is recommended for vine multiplication. 

Perio

d 

Stati

stic  

Sweet Potato Varieties Treatment  

Ken 

Spot 

1 

Ken 

Spot 

3 

Ken 

Spot 

4 

Ken 

Spot 

5 

0Kg 

P2O5/

ha 

30K

g 

P2O5

/ha 

60Kg   

P2O5/

ha 

90 

Days 

After 

Plant

ing 

Mea

n 

14.6

67 

14.4

44 

13.4

89 

13.0

00 
9.067 

16.1

00 

16.53

3 

Std. 

Erro

r 

.868 .868 .868 .868 .752 .752 .752 

150 

Days 

After 

Plant

ing 

Mea

n 

17.0

89 

16.3

33 

14.7

78 

15.0

00 

11.08

3 

18.1

33 

18.18

3 

Std. 

Erro

r 

1.02

4 

1.02

4 

1.02

4 

1.02

4 
.887 .887 .887 
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3.3 Number of Non- marketable and Marketable Roots. 

The mean number of non-marketable roots at harvest was 

counted per plant were recorded and results given in Table 6 

 

Table 6: Mean number of non-marketable and marketable 

roots of SP 

 

Categor

y of 

Roots 

Statis

tic  

Sweet Potato Varieties 
Treatment(Kg 

P2O5/ha) 

Ken 

Spot 

1 

Ken 

Spot 

3 

Ken 

Spot 

4 

Ken 

Spot 

5 

0 30  60 

Non-

Marketa

ble 

Number 

Mean 
5.66

7 

5.22

2 

10.6

67 

21.0

00 

5.16

7 

13.0

83 

13.6

67 

Std. 

Error 

1.70

1 

1.70

1 

1.70

1 

1.70

1 

1.47

3 

1.47

3 

1.47

3 

Marketa

ble 

Number 

Mean 
42.3

33 

38.0

56 

44.0

00 

44.2

22 

34.2

50 

45.6

25 

46.5

83 

Std. 

Error 

3.14

1 

3.14

1 

3.14

1 

3.14

1 

2.72

0 

2.72

0 

2.72

0 

 

From the results in Table 4, the  highest mean number of 

marketable roots was observed in sweet potatoes planted 

using 60 kg P2O5 /ha (46.58) while the lowest mean was 

realized in sweet potatoes planted with 0 kg P2O5Kg/ha 

fertilizer (34.25). Similarly, the highest mean number of non-

marketable roots was associated with sweet potatoes planted 

under 60kg P2O5 /ha (13.67) while the lowest mean was 

associated with the treatment of 0  kg P2O5 /ha set up (5.17). 

Among the four sweet potato varieties, Ken Spot 5 had the 

highest mean number of marketable roots (44.22) followed 

by Ken Spot 4(44.0) and then Ken Spot 1(42.33), while Ken 

Spot 3 had the lowest number of marketable roots (38.06). In 

a similar fashion, the highest numbers of non-marketable 

roots were associated with Variety Ken Spot 5 (21.0) while 

Ken Spot 3 had the lowest number of non-marketable roots 

(5.22). Phosphorus fertilizer effects on number of marketable 

roots was examined using F-Test (ANOVA) which the 

results showed that the response of sweet potatoes to the 

different levels of phosphorus fertilizer for the number of 

marketable roots exhibited significant differences since it has 

P-Value less than 0.05 with the highest mean marketable 

numbers of roots being realized under 60 kg P2O5 /ha and 

30kg P2O5 /ha compared to sweet potatoes planted with 0 kg 

P2O5 /ha fertilizer application . The response of sweet potato 

to the different level of phosphorus fertilizer for the number 

of marketable roots showed significant differences, in which 

the highest mean number of marketable roots (46.583) was 

produced by the 60 kg P2O /ha treatment and this was 

significantly higher than the  0 kg P2O /ha treatments. The  

findings of this study agree with that of Gibrilla et al, (2016) 

who found that fertilizer application significantly affected 

mean number of marketable roots of sweet potato and 

application at 60 kg P2O /ha gave significantly more 

marketable roots than that of 0 kg P2O /ha treatments.  In 

addition, the number of non-marketable roots differed 

significantly at p<0.05  with the highest mean non-

marketable numbers of roots being realized under 60kg  P2O5 

/ha and 30 kg P2O5 /ha compared to those produced planted 

with 0 kg P2O5 /ha fertilizer application. However, there 

were no significant differences in the numbers of both 

marketable and non-marketable roots of sweet potatoes 

planted with 30kg P2O5 /ha and 60 kg P2O5 /ha . The results 

on the mean number of non-marketable roots contradicts 

those of Gibrilla et al, (2016) who concluded in his findings 

that there was no significant difference for Phosphate 

fertilizer application. Variety of the sweet potatoes did not 

significantly affect the mean numbers of marketable roots. 

However, the number of non-marketable roots differed 

significantly by sweet potato variety (p<0.05), where Variety 

Ken Spot 5 had significantly higher mean number of non-

marketable roots than all the other three Varieties. The mean 

number of non-marketable roots differed significantly 

between varieties Ken Spot 3, 4 and Ken spot 5 while there 

was no significant difference between Ken spot 1 and 3 . 

 

3.4 Non-Marketable and Marketable Root yields Per 

Plant. 

The Non-marketable and marketable root yield per plant was 

weight at harvest and results summarized in table 7. 

 

Table 7: Mean non-marketable and marketable root yield 

per plant sweet potatoes 

 

Category 

of Roots 

Statisti

c 

Sweet Potato Varieties 
Treatment (Kg 

P2O5/ha) 

Ken 

Spo

t 1 

Ken 

Spo

t 3 

Ken 

Spo

t 4 

Ken 

Spo

t 5 

0 30 60 

Non-

Marketabl

e Root 

Yield 

Mean .057 .044 .077 .144 
.04

0 

.10

9 

.09

3 

Std. 

Error 
.015 .015 .015 .015 

.01

3 

.01

3 

.01

3 

Marketabl

e Root 

Yield 

Mean .928 .756 .814 .700 
.58

8 

.91

5 

.89

6 

Std. 

Error 
.039 .039 .039 .039 

.03

4 

.03

4 

.03

4 

 

It can be found in table 5 that based on fertilizer treatment, 

the mean marketable root yield was highest in sweet potatoes 

planted using 30 kg P2O5/ha (0.915kg), closely followed by 

the mean of sweet potatoes planted under 60 kg P2O5/ha 

(0.896kg) while the lowest mean (0.588kg) was associated 

with those planted with 0 kg P2O5/ha fertilizer set up. 

Similarly, the highest numerical mean non-marketable root 

yield was associated with sweet potatoes planted with 30 kg 

P2O5/ha (0.109 kg) while the lowest mean (0.040kg) was 

realized from sweet potatoes planted 0 kg P2O5/ha fertilizer. 

This finding were in contrast with the findings of Gibrilla et 

al. (2016) who found that different level of phosphorus 

fertilizer for marketable root yield showed significant 

differences, in which the highest marketable yield was 

produced by the 60 kg P2O5/ha treatment and this was 

significantly higher than the treatment planted with 0 kg 

P2O5/ha fertilizer and 30 kg P2O5/ha treatments. Based on 

sweet potato variety, the highest mean marketable root yield 

was obtained from Ken Spot 1 (0.928kg) while the lowest 

was obtained from Ken Spot 5 (0.700kg). On the other hand, 

the highest mean non-marketable root yield was realized 

from Ken Spot 5 (0.144kg) and the lowest root yield was 

associated with Ken Spot 3 (0.044kg). This finding agreed 

well with Mwololo et al. (2012) who found that a number of 

marketable and non-marketable roots varied significantly 

among varieties. The differences in mean of both marketable 

and non-marketable root yield of sweet potatoes were 

significant (p<0.05) for fertilizer treatment. Marketable root 

yield per plant was significantly higher under both 60kg 
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P2O5/ha and 30kg P2O5/ha compared to the 0 kg P2O5 /ha, 

which was also reflected in non-marketable root yield per 

plant. However, no significant differences in root yield per 

plant were noted between 60 kg P2O5/ha and30 kg P2O5/ha 

fertilizer treatments. Marketable and non-marketable root 

yields were also significantly affected by sweet potato 

variety (p<0.05), where Ken Spot 5 had consistently and 

significantly higher mean non-marketable root yield than 

then other three varieties. For marketable root yield, Variety 

Ken Spot 1 produced significantly higher yields than Ken 

Spot 3 and Ken Spot 5. 

 

3.5 Root Yield per Hectare 

The mean root yield per plant was recorded at harvests and 

the data was multiplied by the plant population per hectare to 

get root yield per hectare and the results are given in Figure 

 

 
Figure 1: Effects of Fertilizers and Varieties on Root Yield 

per Hectare 

 

From the results in figure 1 the highest mean root yield per 

hectare of sweet potatoes was associated with 30kg P2O5/ha 

(17.44tons/ha) followed by 15.71tons/ha harvested from 

sweet potatoes planted with 60kg P2O5/ha. The lowest mean 

root yield was associated with sweet potatoes planted with 0 

kg P2O5/ha fertilizer application (12.27tons/ha). Variety Ken 

Spot 1 produced the highest root yield per hectare 

(18.33tons/ha), followed by Ken Spot 4 (14.66tons/ha) and 

Ken Spot 5 (14.61tons/ha). Ken Spot 3 produced the lowest 

mean root yield of 12.94tons/ha. Sweet potato root yield per 

hectare was significantly affected by phosphorus fertilizer 

rates (P<0.05). Phosphorus fertilizer rate of both 30kg 

P2O5/ha and 60kg P2O5/ha produced significantly higher root 

yields per hectare than planting with 0 kg P2O5/ha. However, 

root yields produced from sweet potatoes planted with 30 kg 

P2O5/ha and 60kg P2O5/ha were not significantly different 

despite 30kg P2O5/ha producing numerically marginal higher 

mean than 60kg P2O5/ha. Variety of the sweet potatoes also 

significantly affected root yield per hectare (P<0.05) as 

shown by LSD results. Variety Ken Spot 1 produced 

significantly higher root yield per hectare than all the other 

three varieties. These results of the current study were in line 

with results gotten by Karanja et al, (2013) in which Ken 

spot 1 produced consistently higher yields per hectare than 

all the other three varieties. However, in term of fertilizer 

application, Gibrilla et al. (2016) concluded that fertilizer 

rate of 60 kg P2O5/ha produced significantly higher yield per 

ha than 30 kg P2O5/ha and 0 kg P2O5/ha which were in 

contrast of the findings of this study where 30 kg P2O5/ha 

produced numerically higher yield than 60 kg P2O5/ha kg 

P2O5/ha. 

 

3.6 Dry Matter Content of Sweet Potatoes. 

The dry matter content (%) was calculated by using the lost 

weight and the fresh sample weight according to the 

following formula. 

 

 
 

Figure 2. Effects fertilizer and sweet potato varieties on Dm 

Content (%) 

 

The dry matter content of sweet potato was determined from 

a representative 10g sliced sweet potato samples for each 

treatment. The slices were weighed immediately after slicing 

and kept for 5 days in open air then the samples were oven 

dried at 80c for 24 hours in laboratory and results were 

tabulated in figure 2 The results in figure 2  show that 

application of phosphate fertilizer at the rate of 30 kg 

P2O5/ha produced the highest mean DM (28.77 %) of sweet 

potatoes followed planted with 0 kg P2O5/ha set up at 

28.31% and 60 kg P2O5/ha at 28.30 %. With respect to 

variety, the highest mean DM content was realized from Ken 

Spot 3 (31.44 %) while the lowest mean DM content was 

associated with Ken Spot 1 (28.49 %). Varieties Ken Spot 4 

and Ken Spot 5 had almost the same DM content. Analysis 

of variance revealed that DM content was significantly 

affected by both variety and application of phosphorus 

fertilizer rates (P<0.05). Phosphorus fertilizer at the rate of 

30 kg P2O5/ha produced significantly higher DM content 

than 60 kg P2O5/ha and 0 kg P2O5/ha. Variety of the sweet 

potatoes also significantly affected DM content (P<0.05) as 

the results of LSD statistical test, variety Ken Spot 3 had 

significantly higher DM content than all the other three 

varieties, while Variety Ken Spot 1 had consistently lower 

DM content compared to the rest.  
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4.0 CONCLUSIONS AND 

RECOMMENDATIONS 
 

4.1 Conclusion 

First, the results of this study have shown and it is 

consequently concluded that application of phosphates 

fertilizer at the rates of 30 kg P2O5/ha and 60 kg P2O5/ha 

significantly affected growth of sweet potatoes in terms of 

the vine length and number of vines as well as yields in 

terms of number of marketable and non-marketable roots, 

marketable and non-marketable root yields in kilograms and 

root yield per hectare. No significant differences manifested 

in yield and growth components of sweet potatoes at both 

fertilizer application rates. Secondly, the results showed that 

growth components vine length and the number of vines 

were not significantly affected by sweet potato variety. 

Although the numbers of marketable roots were not affected 

by variety, the number of non-marketable roots by sweet 

potato variety with here Ken Spot 5 having a significantly 

higher number of non-marketable roots than all the other 

varieties. Optimum marketable root yields per hectare were 

obtained from Ken Spot 1 variety of sweet potatoes. Finally, 

it is concluded that the effect between fertilizer treatment and 

sweet potato variety significantly affected growth and yields 

of sweet potatoes. Optimum root yield per hectare, as a 

result, differed significantly because of the effect between 

phosphate fertilizers and variety.  Ken Spot 1 produced 

significantly higher root yields per hectare than the other 

three varieties with phosphate fertilizer at the rate of 30 kg 

P2O5/ha. 

 

4.2 Recommendations 

First, the findings arising from the analysis of the effect of 

phosphate fertilizer application on sweet potato growth and 

yields inform the recommendation hereto, that farmers in 

similar agro-iconological zones may use phosphate fertilizers 

at the rate of 30 kg P2O5/ha. Which gives optimum yields of 

sweet potatoes provided that other growth and crop 

production and management practices are kept constant. 

Secondly, sweet potato farmers are strongly advised to use 

Ken Spot 1 variety if they are to obtain economically 

marketable root yields. This is based on the assumption that 

the taste and nutritional components of this variety are 

acceptable to the targeted consumer. Finally, use of Ken Spot 

1 variety in combination with 30 kg P2O5/ha is highly 

recommended given that the current study established that 

optimum economic root yield per hectare as a result of 

phosphate fertilizers was realized in Ken Spot 1that produced 

significantly maximum root yield per hectare. 
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