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Abstract  A factorial field experiment was carried out during the minor season of 2014 to evaluate the effect of vine 
cutting length and potassium fertilizer on the growth and yield components of the sweet potato variety Okumkom. The 
treatments comprised three vine cutting lengths (15, 22.5 and 30 cm) and four rates of potassium fertilizer (0, 60, 120 and 180 
kg K2O/ha) in the form of muriate of potash (60% K2O). These treatments were arranged in a Randomized Complete Block 
Design (RCBD) replicated three times. Each treatment received 30 kg N/ha in the form of urea (46% N). The greatest sweet 
potato growth and yield components were produced with 30 cm vine cuttings. The application of 60 kg K2O/ha of potassium 
fertilizer produced the longest vines, the highest number of leaves, branches, and tuber roots, as well as the highest 
marketable root yield. 
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1. Introduction 
Sweet potato is an important crop in sub-Saharan Africa 

(SSA) - the leaves are used as vegetable, and the root is 
boiled, fried as chips, baked, roasted or often fermented into 
food and beverages. It can therefore help to remedy hunger 
[1]. The orange-flesh sweet potato is considered as a 
complementary food approach for alleviating Vitamin A 
deficiency in SSA [2]. However, ignorance on the 
appropriate method of preparing the planting materials and 
optimum fertilizer rates for better growth and yield are major 
limiting factors for increasing sweet potato yield in SSA [3]. 
In Ghana, farmers use any type of cuttings which are 
available and convenient to handle with no distinctive 
manner of preparing them [4]. Some farmers plant short 
cuttings because they are easy to handle and more 
economical while others use very long cuttings obtained 
from already established fields. In other places, after 
harvesting the previous crop, the vines are left on the field to 
grow again without any organized propagation. The 
intermittent use of vines as planting material increases 
weevil infestations in sweet potato tubers and this drastically 
reduces the yield and quality of the crop [5]. It is, therefore, 
urgently necessary to identify the best methods of vine 
preparation for sweet potato cultivation.  

 
* Corresponding author: 
gibrildumbuya@gmail.com (G. Dumbuya) 
Published online at http://journal.sapub.org/ijaf 
Copyright © 2017 Scientific & Academic Publishing. All Rights Reserved 

 
Potassium (K) is the most important nutrient in sweet 

potato production as its application increases yield by the 
formation of larger-sized tubers [6]. K is essential in the 
synthesis and translocation of carbohydrates from the tops to 
the roots [7], activates over 60 enzymes, promotes 
photosynthesis, controls stomata opening, improves the 
utilization of Nitrogen, promotes the transport of assimilates, 
and consequently increases crop yields. It plays a critical role 
in lowering cellular osmotic water potentials, thereby 
reducing the loss of water from leaf stomata, increasing the 
ability of root cells to take up water from the soil [8], and 
maintaining a high tissue water content even under drought 
conditions [9]. Although it is generally assumed that most 
tropical soils contain adequate amounts of K to sustain crop 
growth [10], K can still become a limiting nutrient under 
continuous cropping, especially with root and tuber crops. 
Root and tuber crops, like sweet potato, cassava, and Irish 
potato, have high demands for K because their leaves, vines, 
stems and tubers usually remove substantial quantities of K 
from the soil. It has been reported in Japan that a 13t/ha of 
cassava or sweet potato remove about110kg K2O/ha from the 
soil [11]. Even soils that are naturally rich in K can be 
depleted after successive cropping. Hence it is important to 
assess the response of sweet potato to K fertilizer in these 
soils. 

Therefore, this study was conducted to determine the 
appropriate vine cutting length and optimum rate of 
potassium fertilizer that will increase the growth and yield of 
sweet potato in the semi deciduous forest zone of Ghana. 
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2. Materials and Methods 
2.1. Experimental Site 

The field experiment was carried out during the minor 
rainy season (September 2014 - January 2015) at the 
Plantation Section of the Crop and Soil Sciences Department, 
Kwame Nkrumah University of Science and Technology 
(KNUST), Kumasi to evaluate the effect of different vine 
lengths and potassium fertilizer rates on the growth and yield 
of sweet potato. Kumasi is located in the semi-deciduous 
forest vegetation zone of Ghana. It is about 356m above sea 
level on latitude 06° 43′′N and longitude 01° 33′′W [12]. 

The rainfall pattern is bimodal, with major (Mid-March to 
July) and minor (September to November) rainy seasons. 
The average annual rainfall is 1422.4mm. In 2014, the 
average relative humidity varied from 83.88% (09 hours 
GMT) during the major and minor rainy seasons to 58.42% 
(15 hours GMT) during the dry season [13]. Annual average 
maximum and minimum temperatures were 31.59°C and 
22.09°C, respectively but the mean daily maximum and 
minimum temperatures during the period of the experiment 
were 29.01°C and 21.32°C major season and 31.85°C and 
22.34°C for the minor season. Total rainfall recorded during 
the experiment were 466.55mm (major season) and 
317.85mm (minor season) and relative humidity varied from 
77.84% (09 hours GMT) to 51.34% (15 hours GMT) (major 
season) compared to 83.67% (09 hours GMT) to 59.17% (15 
hours GMT) (minor season) [13]. 

2.2. Experimental Layout 

The field trial was laid out as a 3 × 4 factorial experiment 
and treatment combinations were arranged in a Randomised 
Complete Block (RCBD) design with three replications. The 
factors studied were vine length (15, 22.5 and 30 cm) and 
potassium fertilizer rates (0, 60, 120 and 180kg K2O/ha) 
applied as muriate of potash. 

2.3. Soil Sampling and Analysis 

Soil samples were collected at depths of 0 – 15cm and 15  
– 30 cm for soil physico-chemical analyses. [14] and 
Modified Kjeldahl method described by [15] were used to 
determine organic carbon and total nitrogen, respectively. 
Exchangeable K was determined using the flame photometer 
method described by [16] and Bray-1 solution was used for 
extracting the available phosphorus [17]. Soil pH was 
measured in 1:2.5 soils to water suspension by the use of a 
pH meter and bulk density was determined using the formula 
of [18]. 

2.4. Land Preparation 

The land was manually cleared by slashing using a cutlass. 
Ploughing and harrowing were done with a tractor. The field 
was then levelled and plots were laid out using a meter rule 
and pegs. The plots were prepared into ridges using hoes, 
spades and garden lines. Each of the 36 plots measured 1.8 m 
× 5 m and had six ridges (1.8 m long and 0.3 m high). 

Spacing was 1.5 m between blocks and 1 m between plots 
and between ridges. 

2.5. Vine Cutting Preparation and Planting 

Planting materials (Okumkom variety) were obtained 
from the Crops Research Institute (CRI). The vines were cut 
to different lengths – 15 cm with two nodes; 22.5 cm with 
four nodes and 30 cm with six nodes. The vines were planted 
on the ridges by inserting half of the length of the cuttings 
into the soil at an angle of about 45o at a spacing of 1 m × 0.3 
m. Each ridge accommodated six plants giving a total of 36 
plants per plot. 

2.6. Agronomic Operations 

The different rates (0, 60, 120 and 180 kg K2O/ha) of 
potassium fertilizer were applied by side band placement at 3 
weeks after planting (WAP); 30 kg N/ha in the form of urea 
(46% N) was also applied to each plots at 3 weeks after 
planting. Hand weeding was done every 3 weeks until 
harvesting. Each plot was irrigated with three watering cans 
full of water every day before the cuttings sprouted but 
irrigation was done when necessary thereafter. Insect pests 
were controlled by applying 0.10 ml of Lambda master 2.5% 
E.C. (Lambda-Cyhalothrin, 9.8%) in 11 liters of water every 
3 weeks using a Knapsack sprayer. The plants were 
harvested at 120 days after planting when the tubers had 
reached physiological maturity by scattering the ridges and 
removing the tubers from the soil with a hoe. 

2.7. Data Collection and Analysis 

The percentage sprout for each plot was determined as the 
total number of cuttings that sprouted divided by the total 
number of cuttings planted multiplied by 100. Growth 
parameters (vine length, vine girth, number of branches and 
number of leaves per plant) were recorded. Vine length (cm) 
was measured on the longest vine of each of five tagged 
plants from the ground level to the apical bud of the plant 
using a meter rule. Vine girth from each of the five tagged 
plants was measured at 15 cm from the base of the plant with 
a Vernier caliper. The number of branches and leaves were 
determined by counting branches and leaves from each of the 
five tagged plants and the means calculated for each plot. 

Yield components (total number of roots harvested, root 
yield per plant, total number of marketable and 
non-marketable roots, marketable and non-marketable root 
yield per plant) were measured at harvest. The total number 
of roots was determined by counting the harvested roots 
from the five tagged plants in each plot. Root yield per plant 
was determined by weighing (kg) the harvested roots of five 
tagged plants on each plot using a weighing scale. Total 
number of marketable and non-marketable roots per plant 
was determined by counting the harvested roots from five 
tagged plants in each plot and the average numbers of 
marketable (medium to large) and non-marketable (small to 
very small) roots per plant were calculated. 

The data were subjected to Analysis of Variance 
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(ANOVA) based on factorial using the GenStat statistical 
package. Treatment differences were determined using the 
Least Significant Difference (LSD) method at 5% level of 
probability. 

3. Results 
3.1. Soil Physico-chemical Properties 

The soil physico-chemical characteristics of the 
experimental site (Table 1) show that the texture of the soil 
was sandy loam. Available phosphorus (8.52 mg/kg) was 
moderately low and total nitrogen (0.09%) was low. 
Exchangeable potassium (0.21cmol/kg) was classified as 
moderate and the soil organic carbon was low (< 2%). 

Table 1.  Physico- chemical properties of soil of the experimental field 

Soil property 0 – 15 cm 15 – 30cm 

pH (x:y, H2O) 6.00 5.97 
Total nitrogen (%) 0.10 0.08 

Available phosphorus (mg/kg) 8.44 8.60 
Exchangeable potassium 

(cmolc/kg) 0.20 0.22 

Organic carbon (%) 1.61 0.74 
Bulk density (g cm-3) 1.40 1.42 

Sand (%) 82.63 79.05 
Silt (%) 4.05 3.85 
Clay (%) 13.32 17.10 

Texture Sandy loam Sandy loam 

3.2. Percentage Sprout of Cuttings 

Percentage sprout of sweet potato cuttings as influenced 

by the length of the vines was highly significant (P < 0.001) 
for both sampling periods - it increased with increasing 
numbers of nodes. The 30 cm vine cuttings had the highest 
sprouting percentage of 49.03% and 76.80% for the first and 
second WAP, respectively. The lowest sprouting percentage 
was obtained from the 15 cm cuttings (Table 2). 

Table 2.  Effects of vine cutting length on percentage sprout of sweet 
potato at two (2) sampling periods 

 Percent sprout (%) 
Treatments 1 WAP 2 WAP 

Vine length (cm)   
15 21.27 33.3 

22.5 40.70 66.6 
30 49.03 76.8 

LSD (5%) 4.408 10.52 

CV (%) 5.3 7.9 

WAP – Weeks after planting 

3.3. Growth Parameters 

At 30 days after fertilizer application (DAF), vine cutting 
length and potassium fertilizer had significant effects on 
sweet potato growth. The highest vine length (Table 3) was 
associated with 30 cm cuttings and this was significantly 
higher than the other treatment effects between which there 
was no significant difference. The effect of 60 kg K2O/ha 
was significantly higher than that of other fertilizer rates and 
the control; 180 kg K2O/ha had a significantly lower effect 
than 120 kg K2O/ha. At 60 DAF, vine lengths for 30 and 22.5 
cm cuttings were similar but greater than for 15 cm vine 
cuttings. Vine lengths were higher in 60 kg K2O/ha plots 
than in the control and 180 kg K2O/ha. 

 

Table 3.  Effect of vine cutting length and potassium fertilizer rates on sweet potato growth parameters at two sampling periods 

Treatments Vine length (cm) Vine girth (cm) Number of branches Number of leaves 

Vine cutting length (cm)         

 30 DAF 60 DAF 30 DAF 60 DAF 30 DAF 60 DAF 30 DAF 60 DAF 

15 191.3 280.9 0.324 0.493 2.50 3.42 97.0 149.0 

22.5 218.0 315.2 0.343 0.534 4.30 6.68 147.0 178.0 

30 249.4 316.8 0.407 0.575 5.64 7.72 191.0 233.0 

LSD (5%) 31.1 24.8 0.039 0.052 0.88 2.16 55.4 59.3 

K fertilizer (kg K2O/ha) 

Control 207.5 295.1 0.350 0.519 3.78 5.09 120.0 170.0 

60 255.0 332.8 0.382 0.586 5.19 7.69 196.0 229.0 

120 228.2 315.2 0.366 0.548 4.59 6.91 159.0 200.0 

180 187.7 274.0 0.334 0.483 3.03 4.07 105.0 147.0 

LSD (5%) 35.9 28.7 NS 0.060 1.02 2.49 63.9 NS 

Vine length × K NS NS NS NS NS NS NS NS 

CV (%) 16.7 9.6 12.9 11.7 25.2 43.0 45.2 37.5 

NS – not significant                 DAF – days after fertilizer application   
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At 30 DAF, vine girth was significantly (P < 0.001) higher 
for 30 cm cuttings than for other lengths of cutting (Table 3) 
but differences between potassium fertilizer rates were not  
significant. However, at 60 DAF, both vine length and 
potassium fertilizer rates had significant effects (P < 0.05) on 
vine girth – vine girth was higher for 30 cm than other 
cuttings and higher with 60 kg K2O/ha than with control and 
180 kg K2O/ha. All other treatment effects were not 
significant. 

There were significantly more branches on plants derived 
from 30 cm than 15 and 22.5 cm-long cuttings at 30 DAF 
than 15 cm-long cuttings at 60 DAF. Plants had significantly 
more branches with 60 kg K2O/ha of potassium than with the 
control and 180 kg K2O/ha at 30 DAF; the number of 
branches per plant was similarly higher with 120 kg K2O/ha 
than the control and 180 kg K2O/ha. At 60 DAF, number of 
branches was significantly higher with 60 kg K2O/ha than 
with the control and 180 kg K2O/ha. 

Vine cutting length and K fertilizer application affected 
leaf production at 30 DAF. The 30 cm cuttings produced the 
highest number of leaves, which was significantly higher 
than those from the 15 cm cuttings. Vines were significantly 
longer with 60 kg K2O/ha than with the control and 180 kg 
K2O/ha treatments. At 60 DAF, number of leaves associated 
with 30 cm cuttings was significantly higher than with 15 cm 
cuttings only. Potassium application did not affect leaf 
production at 60 DAF. 

3.4. Yield Components 

3.4.1. Total Number of Roots Harvested Per Plot 

The total number of roots per plant was significantly 
higher with 30 cm cuttings vine length than with 15 cm 
cuttings only but was not affected by the rate of potassium 
fertilizer application, although there were more roots in plots 
that received 60 kgK2O/ha (Table 4). 

Table 4.  Effect of vine cutting length and potassium fertilizer rates on total number of roost/plant, total number of marketable and non-marketable 
roots/plant 

Treatments Total No. of root/plant Total No. of marketable 
root/plant 

Total No. of non-marketable 
root/plant 

Vine cutting length (cm)    

15 1.57 0.600 0.967 
22.5 2.13 0.783 1.350 
30 2.68 0.983 1.700 

LSD (5%) 0.69 NS 0.446 

K fertilizer (kg K2O/ha)    

Control 2.18 0.911 1.267 
60 2.62 1.067 1.556 

120 2.18 0.689 1.489 
180 1.53 0.489 1.044 

LSD (5%) NS NS NS 
Vine length × K NS NS NS 

CV (%) 38.4 62.9 39.4 

NS – not significant 

Table 5.  Effect of vine cutting length and potassium fertilizer rates on root yield/plant, marketable and non-marketable root yield/plant 

Treatments Root yield/plant (kg) Marketable root yield/plant 
(kg) 

Non-marketable root 
yield/plant (kg) 

Vine cutting length (cm)    

15 0.143 0.080 0.063 
22.5 0.218 0.153 0.065 
30 0.280 0.183 0.096 

LSD (5%) 0.068 0.065 NS 

K fertilizer (kg K2O/ha)    

Control 0.180 0.113 0.066 
60 0.369 0.256 0.113 
120 0.189 0.124 0.064 
180 0.118 0.062 0.055 

LSD (5%) 0.079 0.075 NS 
Vine length × K NS NS NS 

CV (%) 38.0 55.4 60.7 

NS – Not significant 
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3.4.2. Total Number of Marketable and Non-marketable 
Roots Per Plant 

Neither vine cutting length nor potassium fertilizer rates 
affected the number of marketable roots (Table 4). The 
number of non- marketable roots was significantly higher 
with 30 cm cuttings than with 15 cm cuttings but was not 
affected by the rate of potassium fertilizer application. 

3.4.3. Root Yield Per Plant 

The 30 cm cuttings produced significantly higher root 
yield than the15 cm cuttings only. Root yield was 
significantly higher with 60 kg K2O/ha than all other rates. 
All other treatment differences were not significant at 5% 
level of probability (Table 5). 

3.4.4. Marketable and Non- marketable Root Yield Per Plant 

Marketable root yield was significantly more (P < 0.05) 
with 30 cm cuttings 15 cm cuttings and significantly higher 
with 60 kg K2O/ha than with all other rates. Neither the 
length of cuttings nor the rate of potassium fertilizer 
application significantly affected non- marketable root yield. 

4. Discussion 
4.1. Effect of Vine Length and Potassium Fertilizer 

Application on Growth Parameters of Sweet Potato 

The highly significant effect of vine cutting length on the 
percentage of cuttings that sprouted might be attributed to 
the higher number of nodes on the 30 cm compared to the 15 
cm and 22.5 cm vine cuttings. Thus more nodes on the 30 cm 
cuttings were buried at planting leading to more root 
initiation for better establishment. Further, with more nodes, 
the number of buds increases and this serves as a source of 
growth for rooting and sprouting. This observation 
corroborates the report by [4] that cuttings with more (5 and 
7) nodes attained 100% establishment earlier than cuttings 
with fewer (3) nodes. It also agrees with the finding by [19] 
and [20] that the percentage of cuttings established increased 
with an increase in the number of nodes per cutting in sweet 
potato, yam and cassava. In the present study, it was also 
observed that the cuttings began to establish at 1 WAP and, 
about 3 WAP, most cuttings were fully established. 
According to [21], cuttings require between 4 and 14 days to 
get fully established. The delay in the establishment of 
cuttings in our study might be due to the poor rainfall in the 
minor season during the period of the experiment. 

The higher values for growth parameters (vine length, 
vine girth, number of branches and number of leaves) 
associated with 30 cm cuttings could also be due to the 
greater number of nodes which might have enhanced the 
development of more roots, better and early establishment of 
cuttings, rapid vine development, more branches and more 
leaf production. [4] had earlier associated more branches 
with cuttings having more nodes (5 and 7) compared to those 
with fewer (3) nodes. 

The significant effect of potassium fertilizer rates on vine 
length, number of branches, vine girth and number of leaves 
supports the report by [6] of a significant increase in vine 
length, number of leaves and branches per plant following 
potassium fertilizer application. This effect might be 
attributed to the importance of K nutrition to sweet potato. K 
increases photosynthetic rates in the leaves and CO2 
assimilation and facilitates carbon movement [22] and 
increasing the amount of potassium in the soil enhances 
nitrogen uptake by the plant. [23] and [24] explain that a 
shortage of potassium affects many metabolic processes (rate 
of photosynthesis, rate of translocation and enzyme systems) 
and thereby reduces plant growth. [23] reported a significant 
increase in the vegetative growth and yield of sweet potato in 
response to potassium fertilizer. [25] observed that K 
increased vine length, crop vigor, and leaf expansion, 
particularly at the early stages of growth. The current study 
found that growth parameters decreased above 60 kg K2O/ha, 
thus indicating that 60 kg K2O/ha is the optimum rate for this 
soil. 

However, potassium rates did not affect the number of 
leaves at 60 DAF, similar to the report by [26] who explained 
that this might be due to the bulking of the tuber roots. As 
tuber roots begin to bulk, more photosynthates are 
partitioned to the tuber for bulking at the expense of more 
leaf production [27]. 

4.2. Effect of Vine Length and Potassium Fertilizer 
Application on Yield Component of Sweet Potato 

The significant influence of vine cutting length on the total 
number of roots, roots yield and marketable roots yield could 
be explained by the higher number of nodes on the 30 cm 
cuttings which were buried and provided more points for 
tuber root initiation. According to [4], tuber initiation and 
bulking begin earlier on cuttings with more nodes than those 
with fewer nodes as a result of the early rapid growth which 
translated into higher roots yield and greater marketable 
yields. Vine cutting length did not significantly increase the 
total number of marketable roots and non- marketable roots 
in this study. However, there was a general trend towards an 
increase in the total number of marketable and 
non-marketable roots with an increase in the number of 
nodes per cutting. This might be due to the development of 
more roots on cuttings with more nodes. However, tubers on 
such plants are likely to be smaller due to competition among 
the roots for available nutrients and assimilate. 

Potassium fertilizer rates had significant effect on roots 
yield and marketable roots yield, but there was no significant 
increase on the total number of roots, total number of 
marketable and non- marketable roots and non- marketable 
roots yield. This showed that potassium fertilizer application 
increases the size of sweet potato roots but not the total 
number of tuber roots.  The significant response shown by 
some of these yield components could be due to the 
beneficial effect of K in activating more than 60 enzymes 
which are necessary for essential plant processes such as 
energy utilization, starch synthesis, N metabolism and 
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respiration [28]. The result agrees with the reports by [6] and 
[29] that potassium fertilizer increases the yield of sweet 
potato through the formation of large-sized tuber roots. [30] 
reported sweet potato yield increased with an increase in the 
rate of potassium fertilizer from 60 to 150 kg K2O. 
According to these authors, the greatest sweet potato yield 
was obtained with 150 kg K2O. In this study, however, all 
yield components decreased above 60 kg K2O/ha, suggesting 
that the 60 kg K2O/ha is sufficient for sweet potato yield in 
the study area. The low response of sweet potato to 
potassium fertilizer could be due to the initial moderate level 
of soil K (0.21cmol/kg). However, K could become limiting 
with continuous cultivation. It was also observed that the 
treatment with the greatest growth also produced the greatest 
yield, indicating a positive influence of plant growth on 
sweet potato yield. 

5. Conclusions and Recommendations 
This study revealed that 30 cm-long sweet potato vine 

cuttings produced the greatest growth and yield and that the 
application of potassium fertilizer has the potential of 
increasing the growth and yield of sweet potato -the greatest 
growth and yield were obtained with 60 kg K2O/ha. 

For optimum sweet potato production, a combination of 
30 cm vine cuttings and 60 kg K2O /ha is recommended for 
the semi-deciduous forest zone of Ghana. However, since the 
results obtained from this study were from one growing 
season, further studies are recommended to confirm them. 

ACKNOWLEDGEMENTS 
The Authors wish to thank the West African Agricultural 

Productivity Program of Sierra Leone (WAAPP-SL) for 
financially support this work. We appreciate the effort of Dr. 
Olupomi Ajayi (Africa Rice Research Coordinator in Rokupr 
Agricultural Research Centre) for reviewing this article and 
Dr. Abdul Raham Conteh (Director, Njala Agricultural 
Research Centre) for his words of encouragement to push for 
more publications. 

 

REFERENCES 
[1] Kassali, R. (2011). Economics of sweet potato production. Int. 

J. Vegetable Sci., 17: 313-321. 

[2] Low, J.W, Arimond, N. Osman, B. Cungura, F. Zano and D. 
Tschirley. (2007). A food-based approached introducing 
orange-fleshed sweet potatoes increased Vitamin A intake 
and serum retinol concentrations in young children in rural 
Mozambique. Journal of Nutrition 137:1320 – 1327. 

[3] Onunka, N. A., Chukwu, L. I., Mbanasor, E. O., and Ebeniro, 
C. N. (2012). Effect of organic and inorganic manures and 
time of application on soil properties and yield of sweet 
potato in a tropical ultisol. Journal of Agriculture & Social 

Research, 12(1): 182-193. 

[4] Amoah, F. M. (1997). The effect of number of nodes per 
cutting and potassium fertilizer on the growth, yield and yield 
components of sweet potatoes (Ipomoea batatas Poir). 
Department of Crop Science, University of Ghana, Legon, 
Ghana. 

[5] Nair, G. M. (2006). Agro-techniques and planting material 
production in sweet potato. Pages 55 – 58. In: Byju G (Ed). 
Quality Planting Material Production in Tropical Tuber Crops, 
Central Tuber Crops Research Institute, Thiruvananthapuram, 
India. 

[6] Uwah, D. F., Undie U. L., John N. M. and Ukoha G. O. (2013). 
Growth and yield response of improved sweet potato 
(Ipomoea batatas (L.) Lam) varieties to different rates of 
potassium fertilizer in Calabar, Nigeria. Journal of 
Agricultural Science 5(7) pages 61 – 69. 

[7] Byju, G. and Nedunchezhiyan M. (2004). Potassium: A key 
nutrient for higher tropical tuber crops production. Fertilizer 
News, 49(3): 39 – 44. 

[8] Havlin, J. L., Beaton, J. D., Tisdale, S. L. and Nelson, W. L. 
(1999). Soil Fertility and Fertilizers: An introduction to 
Nutrient Management., Prentice Hall, New Jersey. 

[9] Marschner, H. (2002). Mineral Nutrition of Higher Plants. 
Second edition, Academic press, Amsterdam, Boston, 
Heidelberg, London, New York, Oxford, Paris, San Diego, 
San Francisco, Singapore, Sydney, Tokyo. 

[10] Afari-Sefa Victor, Peter K. Kwakye, Daniel Okae-Anti1, A. 
Ziblim Imoro and Mercy Nyamiah (2004). Potassium 
availability in soils – forms and spatial distribution. The 
Abdus Salam International Centre for Theoretical Physics. 
Available at: http://www.ictp.it/~pub_off. 

[11] Degras, L. (2003). Sweet potato. The Tropical Agriculturalist. 
Malaysia: Macmillan Publishers Ltd.   

[12] Asiamah, R. D. (1998). Soils and Soil Suitability of Ashanti 
Region. UNESCO/FAO. S.R.I Technical Report No. 193. 
Kwadaso-Kumasi. 

[13] Meteorological Department, Kwame Nkrumah University of 
Science and Technology (KNUST) (2014). 

[14] Walkley, A. and Black, I. A. (1934). An examination of the 
Degtjareff method for determining soil organic matter and a 
proposed chromic acid titration method. Soil Sci. 37: 29-38. 

[15] Bremmer J.M. and Mulvaney C.S. (1982). Methods of soil 
analysis, Part 2: Chemical and microbiological properties. 
Pages 595-624. 

[16] Hanway J.J. and Heidel H. (1952). Soil analysis methods as 
used in Iowa State College, Soil Testing Laboratory. Iowa 
Agriculture 54, 1–31, available on http://soiltesting.agron.ias
tate.edu/ access on 29th April, 2016. 

[17] Anderson, J. M. and Ingram, J. S. I. (1993). Tropical Soil 
Biology and Fertility: A handbook of Methods. Second 
edition. CAB International. Wallingford, UK. p. 37. 

[18] Cresswell, H. P and Hamilton. (2002). Particle Size Analysis. 
Pages 224 – 239. In: Soil physical measurement and 
interpretation for Land Evaluation (Eds. N. J McKenzie, H. P. 
Cresswell and K. J. Coughlan) CSIRO publishing: 
Collingwood, Victoria. 



94 G. Dumbuya et al.:  Effect of Vine Cutting Length and Potassium Fertilizer   
Rates on Sweet Potato Growth and Yield Components 

 

[19] Iddrisu, I. (1979). Effect of pre-rooting and number of nodes 
per cutting on the performance of two varieties of sweet 
potato (Ipomoea batatas). (BSc. Dissertation). Faculty of 
Agriculture, University of Ghana, Legon. 

[20] Adu-Baffour, A. (1977). Effect of rooting media and node 
number on the growth and tuber yield of white yam (D. 
rotundata) cuttings. (BSc. Dissertation). Faculty of 
Agriculture, University of Ghana, Legon. 

[21] Irivine, F. K (1969). West African Crops, 3rd ed. 
Pages.180-184. London, Oxford University Press. 

[22] Sangakkara, U. R., Frehner, M., and Nösberger, J. (2000). 
Effect of soil moisture and potassium fertilizer on shoot water 
potential, photosynthesis and partitioning of carbon in 
mungbean and cowpea. J. Agron. Crop Sci., 185: 201–7. 

[23] Marschner, H. (1995). Mineral Nutrition of Higher Plants. 
2nd Ed. Academic Press, Harcourt Brace and Company, 
Publishers. London, New York, Tokyo, pp 864. 

[24] Mengel, K. (1997). Impact of potassium on crop yield and 
quality with regard to economical and ecological aspects. 
Pages 157 – 174. In: Food Security in the WANA regions, the 
essential need for balanced fertilization (Ed: A. E. Johnston). 
Proceedings of the Regional Workshop of the International 
Potash Institute held at Bornova, Izmir, Turkey, 26- 30 May 
1997. IPI, Bern, Switzerland. 

[25] Trehan, S. P., Pandey, S. K., and Bansal, S. K. (2009). 
Potassium nutrition of potato crops – The Indian Scenario (pp. 
2-9). No. 19. 

[26] G. Dumbuya, J. Sarkodie-Addo, M. A. Daramy and M. Jalloh 
(2016). Growth and yield responses of sweet potato to 
different tillage methods and phosphorus fertilizer rates in 
Ghana. Journal of Experimental Biology and Agricultural 
Sciences DOI: http://dx.doi.org/10.18006/2016.4(5).475.483. 

[27] Van de Fliert, E. and Braun, A. (1999). Farmer field school 
for integrated crop management of sweet potato. Field guides 
and technical manual. International Potato Center. Lima, Peru. 
266 pp. 

[28]  Wallingford. W. (1980). Function of potassium in plants. 
Pages 10-27. In: Potassium for Agriculture. Potash and 
Phosphate Inst., Atlanta. Georgia. 

[29] Njoku, J. C., Okpara, D. A., and Asiegbu, J. E. (2001). 
Growth and yield response of sweet potato to inorganic 
nitrogen and potassium in a tropical Ultisol. Nigerian 
Agriccultual Journal, 32: 30-41. 

[30] Abd El-Baky, M. M. H., Ahmed, A. A., Faten, S. Abd El-Aal 
and Salman, S. R. (2009). Effect of some agricultural 
practices on growth, productivity and root quality of three 
sweet potato cultivars. Journal of Applied Sciences Research, 
5(11): 1966-1976, 2009. 

 

 
 


	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Conclusions and Recommendations
	ACKNOWLEDGEMENTS

