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Abstract
Field experiment was conducted at Holetta and Jeldu Agricultural Research Station in the central highlands of 

Ethiopia to determine the rates of Nitrogen (N) and Potassium (K) fertilizers on growth, yield and yield components of 
potato. 4 × 32 factorial treatment was arranged in completely randomized block design with three replications on plot 
size of 3 m × 3 m during 2014-2015 cropping season. Nitrogen (87 kg, 110 kg and 133 kg/ha), Potassium (0, 34.5 kg, 
69 kg and 103.5 kg/ha) and potato varieties (Betete, Gudenie and Jalenie) were used. Data were analyzed by using 
SAS software Version 9.2. The interaction effect of potassium and nitrogen fertilizers did affect marketable tuber 
number and plant height significantly. Gudenie produced the highest marketable yield (30.53 ton/ha) in 2015 with 
application of 69 kg/ha potassium and 110 kg/ha nitrogen rates while lowest marketable yield (16.67 ton/ha) was 
obtained from Belete variety at 0 kg/ha potassium rate and 87 kg/ha nitrogen rate. From these results, it can be 
concluded that interaction of nitrogen and potassium rates affected significantly plant height and marketable tuber 
numbers. Therefore, it is better to apply 69 kg/ha potassium and 110 kg/ha nitrogen for potato production to obtain 
reasonable economic yield at sites similar to experimental locations.
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Introduction
Potato (Solanum tuberosum L.) is one of the most important food 

crops worldwide. It ranks third after rice and wheat in terms of human 
consumption [1]. Among root and tuber crops, potato ranks first in 
volume of production and consumption, followed by cassava, sweet 
potato and yam. Annual world production of potato is about 330 
million metric tons from 18,651,838 ha area coverage and in Africa 
total production is about 17,625,680 tons from total area coverage of 
1,765,617 ha [2]. In Ethiopia, total area coverage of potato is nearly 0.18 
million hectare from which 1.62 million ton is harvested [3]. According 
to Yilma [4], about 70% of cultivated agricultural land of Ethiopia is 
suitable for potato production. Despite high potential production 
environments and marked growth, the national average potato yield 
in farmers field in Ethiopia is only 11.1 t ha-1, which is lower than the 
experimental yields of over 38 t ha-1, which is very low compared to the 
world average of 17.6 t ha-1 [1,2,5]. The main contributing factors for 
under production and utilization of potatoes are lack of high yielding 
and diseases tolerant varieties, unavailability of quality seed and poor 
agronomic practices such as optimum nutrition and irrigation etc.

Low soil fertility in general and deficiency of Nitrogen (N) and 
Phosphorus (P) in most Ethiopian soils in particular is the most 
important constraint limiting potato production in Ethiopia [2]. The 
authors reported that, the soil fertility decline is attributed to continuous 
cropping, abandoning of fallowing, reduced crop rotation, removal of 
nutrients together with the harvested crops, reduced use of animal 
manure and crop residues due to their use as a fuel, which should be 
added to the soil and erosion coupled with low inherent fertility. The 
situation is exacerbated by the inherently high soil acidity with pH 
values of 4.02 to 4.6 being common. Most of the potato growing areas 
in Ethiopia have a soil pH of less than 5.5 [6,7]. A pH of less than 5.5 
severely limits availability of potassium, nitrogen, phosphorus, sulphur, 
calcium and magnesium, while availing excessive levels of aluminum, 
manganese, boron, iron, copper and Zinc [8]. It is possible that this 
problem of low soil pH has led to nutrient imbalance hence reducing 
potato yields even further.

In Ethiopia, some farmers use inorganic fertilizers for increasing 
potato yields. However, they use only nitrogen (as Urea) and phosphorus 
(as DAP) since these are the only fertilizers commercially available in 
the local market. In addition, application of these fertilizers to potato 
crop is based on blanket recommendations that were formulated for 
potato grown on soils of certain sites in the country decades ago, that is, 
165 kg Urea/ha (111 kg N/ha) and 195 kg DAP/ha (40 kg P/ha). These 
recommendations wholly disregard the specific physico-chemical 
characteristics of the varied soils on which the crop is grown as well 
as the dynamic nature of soil nutrient status. But application of 138 
kg N and 20 kg P/ha is found to be the appropriate rate for optimum 
productivity of Gorebella variety on the vertisols of Debere Berhan in 
the central highlands of Ethiopia under rain fed conditions, which can 
be an insight to conduct trials for other varieties to develop optimum 
rate enhancing economic return [9]. When excessive nitrogen is applied, 
crop yield is reduced; cost of production increased and environment is 
polluted, especially soil and ground water is acidified [10]. 

Early reports by Murphy described that, favorable potassium 
supply, except in a few acutely deficient soils, have led researchers and 
farmers to ignore the need for potassium in many parts of East Africa. 
Consequently, potassium fertilizer is not entirely applied to crops by 
farmers in Ethiopia. Without application of phosphate and potassium, 
the yield response to increasing levels of nitrogen was smaller than 
when adequate amounts of P and K were applied. Therefore, all the 
essential nutrients should be available to the crop to realize maximum 
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yields. In addition to this, the information about Potassium fertilizer 
and its rates on potato product is also scarce in Ethiopia. Furthermore, 
fertilizer recommendations do not cater for potassium yet some studies 
have indicated response of potatoes to potassium addition on some 
highland parts of the country [6]. Even though the crop requirement 
of potassium is higher than N and P rates, the cultivation is done 
without Potassium fertilizer application in major potato growing areas 
[11]. Significantly increase in leaf potassium (K) content was indicated 
with applied K and showed positive correlation with tuber yield and 
negative correlation with frost score [12]. On the other hand potassium 
deficient potato crop is found less resistance to diseases and other pests, 
frost damage, low yielder and poor quality even though varying with 
variety [12]. Improved potato varieties that have been recently released 
in Ethiopia may differ in nutrient efficiency, and could have different 
optima of balanced macro-nutrient requirements for maximum yield of 
good quality seed tubers. However, there is limited information on the 
optimum requirements of balanced NK nutrition of improved potato 
varieties in the country. Hence, this study was initiated to investigate 
the main effects of nitrogen and potassium fertilizers on yield and yield 
component of potato varieties.

Materials and Methods
An experiment was conducted in 2014 and 2015 main cropping 

season at Holetta Research and Jeldu sub-center containing three 
factors (Jalenie, Gudanie and Belete potato varieties; 87, 110, 133 kg/
ha nitrogen and; 0, 34.5, 69, 103.5 kg/ha potassium levels) which were 
managed in completely randomized block design with three replications. 
The fertilizers source used were urea (CO ([NH2]2) (46% N) and 195 kg 
/ha of DAP (46% P2O5) and Potassium nitrate (KNO3=13% N and 46% 
K2O). The Average PH H2O (1:2.5), Exch. Acidity (cmol(+)/kg, Buck 
Density (g/cm3). Total available nitrogen b and organic matter in %. 
Available P (PPm) were 4.26, 0.38, 1.18, 0.15, 1.50 and 6.92 respectively 
for Holetta growing location. Planting was carried out using sprouted 
tubers having uniform size for the three varieties with 10 cm depth and 
75 cm distance between rows and 30 cm between plants on 3 m × 3 m 

plot size. The nitrogen fertilizer was applied in two split: half at planting 
and half at 45 days after planting as side dress at 5 cm around the root 
zones as reported in Teriessa [13,14]. Whole Phosphorus (as DAP) at 
rate of 195 kg /ha and whole Potassium fertilizer was applied during 
planting in the first year while whole potassium was applied at 45-55 
days after planting in second growing season. Redoml at 2 kg/ha was 
applied to control late blight following incidence of 24-36 hours. Others 
cultural practices were done in the same practice as Holetta Agricultural 
research center recommended practice for potato production. Tuber 
harvesting was done once at proper physiological maturity (70% 
leaves withering). Data collected from those middle rows were plant 
height (cm), tuber fresh weight (ton) and dry weight (gm), marketable 
tuber number, marketable tuber yields (ton), unmarketable tuber 
number and weight (ton) and total tuber number. Data was subjected to 
analysis of variance using proc GLM (general linear model) procedure 
of SAS 9.2 software [15]. The means were compared with Duncan’s 
Multiple Rage Test at 5% significance level.

Results
Based on 2014 data result, the potassium rates were affected both 

marketable and tuber yield ton/ha significantly (P<0.05) as indicated 
in Table 1. The highest marketable tuber yield and total tuber yield was 
obtained from 103.5 kg/ha even though the later was not statistically 
different from result of 34.5 and 69 kg/ha of potassium rates while 
lowest yield in ton/ha was produced from control (Table 1). The growing 
years also affected unmarketable tuber number and weight, total yield 
ton/ha and plant height highly significantly (P<0.01) (Table 2). In all 
parameters, the 2015 cropping season exceeded the 2014 production 
year (Table 2). This is probably due to lime application in Holleta 
growing location as whole and time of application of potassium rates in 
addition to other climatic variation between the two consecutive years. 
Likewise the growing location also influenced significantly (P<0.05) 
the total tuber number/plot, marketable tuber weight ton/ha, total yield 
ton/ha, unmarketable tuber number/plot and weight ton/ha, and plant 
height cm (Table 3). Regarding the location, Holetta research station 

Potassium levels (kg ha-1) Total Tuber Yield (ton/ha) Marketable yield (ton/ha)
0 18.72b* 15.67b*

34.5 19.83ab* 16.17b*
69 20.25ab* 16.44b*

103.5 21.72a* 18.58a*
CV%(0.05) 17.80 20.24

Means followed by same letter(s) are not significantly different from each other at p ≤ 0.05. *- indicate means which are significantly different at 5% level of probability. 
CV% - Coefficient of Variance

Table 1: Effect of potassium rates on total tuber and marketable yields.

Year Unmarketable Tuber Number/plot Unmarketable Tuber weight (ton/ha) Total Tuber Yield (ton/ha) Plant height (cm)
2014
2015

46.79b**
63.16a**

1.81b**
3.61a**

25.93b**
35.24a**

56.19b**
63.34a**

CV% (0. 05)  30.49 23.21 20.5 14.95

Means followed by same letter(s) are not significantly different from each other at p ≤ 0.05**- indicate means which are significantly different at 1% level of probability. 
CV% - Coefficient of Variance

Table 2: Effect of growing year on performance of potato varieties.

Year Total Tuber Number/
plot

Marketable Tuber 
Weight (ton/ha) 

Total Tuber Yield (ton/
ha)

Unmarketable Tuber 
Number/plot 

Unmarketable Tuber 
Weight (ton/ha) Plant Height (cm)

Holetta
Jeldu

175a**
159b**

27.9a**
18.15b**

37.55a**
23.62b**

 68a**
 42b**

4.31a**
1.1b**

77.02a**
42.50b**

CV%(0.05) 20.9 24.14  20.5  30.49 23.21 14.95

Means followed by same letter(s) are not significantly different from each other at p ≤ 0.05. **- indicate means which are significantly different at 1% level of probability. 
CV% - Coefficient of Variance

Table 3: Effect of growing location on performance of potato varieties.
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provided higher value in all above mentioned parameters than Jeldu 
research site (Table 3).

As indicated in Figure 1, the total and marketable tuber numbers 
affected highly significantly (P<0.01) by varieties. The higher total and 
marketable tuber number was obtained from variety Gudanie while the 
lower was obtained from both Belete and Jalenie varieties as the two 
produced statistically the same, numerically they are different.

In addition, the interaction of potassium and nitrogen was affected 
marketable tuber number significantly (P<0.05) and plant height 
highly significantly (P<0.01) (Table 4). The highest marketable tuber 
number was obtained from 34.5 kg potassium and 87 kg/ha nitrogen 
while lowest yield at 0 kg/ha and 87, 110 kg/ha nitrogen as well as 103.5 
kg/ha potassium and 87 kg/ha nitrogen. The highest plant height was 
recorded at 34.5 kg/ha potassium and 133 kg/ha nitrogen; 69 kg/ha with 
87 kg/ha and 110 kg/ha nitrogen; 103.5 kg/ha with 87 kg/ha and 110 
kg/ha while lowest was at 0 kg/ha potassium with all rates of nitrogen.

The interaction of potassium and variety was highly significant 

(P<0.01) as indicated by Figure 2. Potato variety, Gudanie produced the 
highest total and marketable tuber number at 0 kg/ha while Belete at 
34.5 kg/ha and Jalenie at 69 kg/ha potassium rates. The lowest total and 
marketable tuber number was obtained at 34.5 kg/ha from Gudanie, 
69 kg/ha from Belete and 103.5 kg/ha potassium from Jalenie varieties, 
respectively.

As indicated in Table 5 above, the interaction of nitrogen rates and 
varieties affected highly significantly (P<0.01) the total and marketable 
tuber number. At 87 kg/ha nitrogen Belete variety yielded lower total 
and marketable tuber number than both Gudanie and Jalenie varieties, 
respectively. The latter varieties were produced statistically not different 
total and marketable tuber number. On the other hand, at 110 kg/ha 
nitrogen Belete and Gudanie produced highest total and marketable 
tuber number than Jalenie variety. But at 133 kg/ha nitrogen all 
varieties were not produced significantly different total and marketable 
tuber number. 

The growing year, nitrogen and variety affected marketable tuber 
number significantly (P<0.05). Highest marketable tuber number was 

Figure 1: Varieties total and marketable tuber number, unmarketable tuber weight in quintal/ha.

Potassium levels (kg ha-1) Nitrogen levels (kg ha-1) Marketable Tuber Number/plot Plant Height (cm)

0
87 100bc* 59.27bc**
110 99bc* 59.3bc**
133 110ab* 57.23c**

34.5
87 115a* 57.45bc**
110 105abc* 57.57bc**
133 101bc* 63.89a**

69
87 107ab* 59.93abc**
110 99bc* 62.29ab**
133 106abc* 58.77bc**

103.5
87 94c* 60.11abc**
110 108ab* 62.66ab**
133 109ab* 58.69bc**

 CV% (0.05)  26.04  14.95

Means followed by same letter(s) are not significantly different from each other at p ≤ 0.05. * and ** -indicate means which are significantly different at 5 and 1% level of 
probability, respectively. CV % - Coefficient of Variance in percent. 

Table 4: Interaction effects of potassium and nitrogen rates.
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obtained from Gudanie at 133 kg/ha nitrogen in 2014 and Jalenie at 
87 kg/ha nitrogen in 2015. The lowest marketable tuber number was 
recorded from Jalenie at 110 kg/ha in 2014 and Belete at 87 kg/ha in 
2015. The interaction of year, variety, potassium and nitrogen rates was 
significantly (P<0.05) affected marketable yield ton/ha. The maximum 
marketable yields for Belete, Gudanie and Jalenie in 2014 were 27.31, 
27.04 and 23.97 ton/ha at 34.5 kg potassium and 110 kg/nitrogen, 69 
kg/ha potassium and 133 kg/ha nitrogen, 69 kg/ha potassium and 133 
kg/ha nitrogen, respectively.

Moreover, maximum marketable tubers of 2015 indicated that 
29.68, 30.53 and 27.87 ton/ha at 34.5 kg/ha potassium and 133 kg/
ha nitrogen, 69 kg/ha potassium and 110 kg/ha nitrogen, and 0 kg/

ha potassium and 133 kg/ha nitrogen in 2015 for Balete, Gudanie and 
Jalenie, respectively. The lowest marketable yield ton/ha (18.92 ton/ha) 
in 2014 was produced by Jalenie variety at 34.5 kg/ha potassium and 87 
kg/ha nitrogen while it was 16.16 ton/ha at 0 kg/ha potassium and 110 
kg/ha nitrogen in 2015.

The interaction of growing year and location was also significant 
(P<0.05) (Table 6). It affected all parameters measured. As indicated 
in Table 7, maximum total tuber number (175) and yield (37.55 ton/
ha), unmarketable tuber number (68) and unmarketable tuber weight 
(4.31 ton/ha), and plant height (77.02 cm) were produced at Holetta 
location in 2015 while maximum marketable tuber yield (28.75 ton/ha) 
and 114 tuber number were obtained in 2014 growing year from the 

Figure 2: Interaction of Potassium rates and variety.

Nitrogen rates Kg ha-1 Variety Total Tuber Number/plot Marketable Tuber Number/plot

 87
Belete 154c** 93c**

Gudanie 172b** 110ab**
Jalenie 175b** 109ab**

 110
Belete 168ab** 107ab**

Gudanie 179a** 109ab**
Jalenie 150c** 92c**

 133
Belete 166ab** 105ab**

Gudanie 174ab** 111a**
Jalenie 163bc** 104ab**

 CV% ( 0.05)  20.9  26.04

Means followed by same letter(s) are not significantly different from each other at p ≤ 0.05. **- indicate means which are significantly different at 1% level of probability. 
CV% - Coefficient of Variance.

Table 5: Interaction effect of nitrogen rates and varieties.

Nitrogen rates kg/ha Variety
Marketable tuber number/plot

2014 2015
Belete 100bcde* 85e*

 87 Gudanie 111ab* 109abc*
Jalenie 103abcd* 116a*
Belete 113ab* 102abcd*

 110 Gudanie 102abcd* 115ab*
Jalenie 94cde* 89de*
Belete 104abcd* 105abc*

 133 Gudanie 117a* 106abc*
Jalenie 103abcd* 104abcd*

CV% (0.05) 26.04

Means followed by same letter(s) are not significantly different from each other at p ≤ 0.05. * - indicate means which are significantly different at 5% level of probability. 
CV% - Coefficient of Variance

Table 6: Interactions of year, nitrogen and variety.
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same location. Minimum values measured were obtained from Jeldu 
location in 2014 year.

Discussion
Based on 2014 data result, the potassium rates affected the total tuber 

yield and marketable tuber yield significantly (P<0.05). The highest 
tuber yield of (21.72 kg/ha) and marketable yield (18.58 kg/ha) was 
obtained at 103 kg/ha potassium than other rates. This result is similar 
with the finding of Shahid and Moinuddin [12]. It also agrees with 
finding of which mentioned yield increment due to applied potassium 
through increase of number and size of tubers [11]. According to Bansal 
and Trehan [11] there is significant yield variability in relation to variety 
and growing location which make it consistent with present experiment 
as variety, growing year and location affected highly significantly yield 
and yield component of the potato product. Response of potato to NPK 
varies with variety, soil characteristics and geographical escarpment 
[16]. These results again correlated with the investigations results of 
Lamberti et al.; Vreugdenhil et al.; Trehan; Gumul et al. [17-20]. The 
interaction of potassium and nitrogen was also produced significantly 
different marketable tuber number and plant height while potassium and 
variety interaction provided significantly different total and marketable 
tuber number which have similar concept with the experimental results 
of Tally and Berug et al. [21,22]. The interaction of nitrogen and variety 
was also highly significant. Kathryn [23] reported that, increment of 
yield of potato with applied K and N. Similar concept was also noticed 
by Allison et al. [24]. Supporting investigations results were found in 
Anabausi et al.; Tawfik; Al-Moshileh et al.; Sharmila and Santhu [25-
28]. On other hand, Locascio et al. [29] did not find an effect on the 
crop yield with increasing K rate which may be due to varieties used 
response to potassium fertilizer and growing location soil and climatic 
condition variation with present experiment. Ismail and Abu-Zinada 
[30] indicated that interaction of potassium and nitrogen significantly 
increased the tuber number and yield. There was variability to applied 
K by variety as mentioned in experimental results of Moinuddin et al.; 
Trehan [19,31]. According to Singh and Lal [32] the interaction of N 
and K has significantly affected the plant height and yield components. 
It also further mentioned ways of boosting yields such as increment 
of tuber size and number as well as total yield as a result of potassium 
and nitrogen rate applied. In addition, potato produced by potassium 
application has less weight loss and highest resistance to diseases. 
Moinuddin et al.; Ummar and Moinuddin [33,34] also observed 
increase in potato tuber yield due to potassium application up to 120 
kg K2O ha-1. The report of Eleiwa [35] indicated increase yield with 
increasing NPK, the highest yield was attained at (120:80:100) rates, 
respectively. Moreover, significant response of Jalenie potato variety to 
potassium fertilizer is identified Geremew et al. [36].

Conclusion and Recommendation
According to these results, the main effect nitrogen was not 

affected any measured parameters of the varieties under experiment. 
But the interaction of potassium and nitrogen affected the marketable 
tuber number and plant height highly significantly. The interaction 
of potassium and variety showed significant influence on total and 
marketable tuber number. The interaction of growing year, nitrogen 
and variety also caused significant effect on marketable tuber number 
per plot. The interaction of growing year, potassium and nitrogen rates 
with variety was also brought significantly effect on tuber yield ton/ha. 
The maximum marketable tuber yield was attained in 2015 at 69 kg/
ha potassium and 110 kg/ha nitrogen from Gudanie variety. Therefore, 
it is better to apply 69 kg/ha potassium and 110 kg/ha nitrogen to 
potato production for reasonable yield at sites similar to experimental 
locations. However, further research on time of application will be 
required in relation to locations and the rates of potassium and 
nitrogen.

References

1. FAOSTAT (2015) Data base of agricultural production. Food and Agriculture 
Organization, Rome, Italy.

2. Israel Z, Ali M, Solomon T (2012) Effect of Different Rates of Nitrogen and 
Phosphorus on Yield and Yield Components of Potato (Solanum tuberosum L.) 
at Masha District, Southwestern Ethiopia. International Journal of Soil Science, 
7: 146-156.

3. CSA (2014) Agricultural sample survey: Report on area and production and 
farm management practice of belg season crops for private peasant holdings. 
Statistical Bulletin 532. Central Statistical Agency of Ethiopia (CSA), Addis 
Abeba, Ethiopia.

4. Yilma S (1991) The potential of true potato seed in potato production in 
Ethiopia. Actae Hurticultre 270: 389-394.

5. Woldegiorgis G (2013) Potato variety development strategies and 
methodologies in Ethiopia. In: Woldegiorgis G, Schulz S, Berihun B, (eds.), 
Seed Potato Tuber Production and Dissemination Experiences, Challenges 
and Prospects. EIAR and ARARI, Bahir Dar, Ethiopia, p: 45-59.

6. Recke H, Schnier HF, Nabwile S, Qureshi JN (1997) Responses of Irish 
potatoes (Solanum tuberosum L.) to mineral and Organic fertilizer in various 
agro-ecological environments in Kenya. Exp Agric 33: 91-102.

7. Kiiya WW, Mureithi JG, Kiama JM (2006) Improving production of Irish potato 
(Solanum tuberosum, L.) in Kenya: The use of green manure legumes for soil 
fertility Improvement. In: Mureithi JG, Gachene CKK, Wamuongo JW, Eilitta M 
(eds). Development and up scaling of Green manure legumes Technologies in 
Kenya. KARI.

8. Ochapa CO (1984) Introduction to Tropical soil science. Macmillan Intermediate 
Agriculture series.

9. Zelalem A, Tekalign T, Nigussie D (2009) Response of potato (Solanum 
tuberosum L.) to different rates of nitrogen and phosphorus fertilization on 
vertisols at Debre Berhan, in the central highlands of Ethiopia. African Journal 
of Plant Science 3: 16-24.

10. Honisch M, Hellmeier C, Weiss K (2002) Response of surface and sub-surface 
water quality to land use changes. Geoderma 105: 277-298.

11. Bansal SK, Trehan SP (2011) Effect of potassium on yield and processing 
quality attributes of potato. Karnataka J Agric Sci 24: 48-54.

12. Shahid U, Moinuddin M (2001) Effect of Sources and Rates of Potassium 

Location Total tuber Number/
plot Total Yield ton/ha Marketable Tuber 

Number
Marketable Tuber 

weight ton/ha 
Unmarketable 

Tuber Number/plot

Unmarketable 
Tuber weight 

ton/ha
Plant Height cm

Growing 
year 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015

Holetta 165b** 185a** 31.8b** 43.3a** 114a** 99c** 28.75a** 27.04b** 49b** 87a** 2.7b** 5.9a** 74.44b** 79.61a**
Jeldu 169b** 148c** 20.06d** 27.18c** 96c** 109ab** 16.64d** 19.67c** 45bc** 39d** 0.9d** 1.3c** 37.94d** 47.07c**

CV%(0.05) 20.9 20.5 26.04 24.14 30.49 23.21 14.95

Means followed by same letter(s) are not significantly different from each other at p ≤ 0.05. ** - indicate means which are significantly different at 1% level of probability. 
CV% - Coefficient of Variance

Table 7: Interaction of growing year and location.

http://www.fao.org/faostat/en/#home
http://www.fao.org/faostat/en/#home
http://search.proquest.com/openview/adda596a268d9b50bf54cb4c448bc3c2/1?pq-origsite=gscholar
http://search.proquest.com/openview/adda596a268d9b50bf54cb4c448bc3c2/1?pq-origsite=gscholar
http://search.proquest.com/openview/adda596a268d9b50bf54cb4c448bc3c2/1?pq-origsite=gscholar
http://search.proquest.com/openview/adda596a268d9b50bf54cb4c448bc3c2/1?pq-origsite=gscholar
http://www.csa.gov.et/images/general/news/area_and_crop_production_report_2015_16.pdf
http://www.csa.gov.et/images/general/news/area_and_crop_production_report_2015_16.pdf
http://www.csa.gov.et/images/general/news/area_and_crop_production_report_2015_16.pdf
http://www.csa.gov.et/images/general/news/area_and_crop_production_report_2015_16.pdf
http://www.actahort.org/books/270/270_48.htm
http://www.actahort.org/books/270/270_48.htm
http://www.sweetpotatoknowledge.org/wp-content/uploads/2016/02/Seed-Potato-TPDB.pdf#page=59
http://www.sweetpotatoknowledge.org/wp-content/uploads/2016/02/Seed-Potato-TPDB.pdf#page=59
http://www.sweetpotatoknowledge.org/wp-content/uploads/2016/02/Seed-Potato-TPDB.pdf#page=59
http://www.sweetpotatoknowledge.org/wp-content/uploads/2016/02/Seed-Potato-TPDB.pdf#page=59
http://journals.cambridge.org/abstract_S0014479797000203
http://journals.cambridge.org/abstract_S0014479797000203
http://journals.cambridge.org/abstract_S0014479797000203
http://erepository.uonbi.ac.ke/handle/11295/51787
http://erepository.uonbi.ac.ke/handle/11295/51787
http://erepository.uonbi.ac.ke/handle/11295/51787
http://erepository.uonbi.ac.ke/handle/11295/51787
http://erepository.uonbi.ac.ke/handle/11295/51787
http://echy.netsecnews.com/introduction_to_tropical_soil_science_macmillan_intermediate_samson_o_olaitan_g_lombin/
http://echy.netsecnews.com/introduction_to_tropical_soil_science_macmillan_intermediate_samson_o_olaitan_g_lombin/
http://www.academicjournals.org/journal/AJPS/article-abstract/165E4499897
http://www.academicjournals.org/journal/AJPS/article-abstract/165E4499897
http://www.academicjournals.org/journal/AJPS/article-abstract/165E4499897
http://www.academicjournals.org/journal/AJPS/article-abstract/165E4499897
http://www.sciencedirect.com/science/article/pii/S0016706101001082
http://www.sciencedirect.com/science/article/pii/S0016706101001082
http://www.inflibnet.ac.in/ojs/index.php/KJAS/article/view/856
http://www.inflibnet.ac.in/ojs/index.php/KJAS/article/view/856
http://www.ipni.net/publication/bci.nsf/0/F1222A810A55CB4185257BBA0068AC0A/$FILE/Better Crops International 2001-1 p13.pdf


Citation: Shunka E, Chindi A, W/giorgis G, Seid E, Tessema L (2016) Response of Potato (Solanum tuberosum L.) Varieties to Nitrogen and 
Potassium Fertilizer Rates in Central Highlands of Ethiopia. Adv Crop Sci Tech 4: 250. doi: 10.4172/2329-8863.1000250

Page 6 of 6

Volume 4 • Issue 6 • 1000250
Adv Crop Sci Tech, an open access journal
ISSN: 2329-8863

Application on Potato Yield and Economic Returns. Better Crops International 
15: 13-15.

13. Girma A, Ravishanker H (2008) The nutritive value of Potato tuber and N and 
P Effect on its Crude protein and Dry Matter Production. Ethiopian Journal of 
Crop Science 1: 28-37.

14. Tarriessa J (1997) A simple guide to potato production in Estern Ethiopia. 
Alemaya University of Agriculture, p: 50.

15. SAS Institute Inc. (2009) SAS 9.2. stored processes developer‘s guide. Carry. 
SAS. Institute Inc 2009 Cary, NC, USA.

16. Naz F, Ali A, Iqbal Z, Akhtar N, Asghar S, et al. (2011) Effect of different levels 
of NPK fertilizers on the proximate composition of potato crop at Abbottabad. 
Sarhad J Agric 27: 353-356.

17. Lamberti M, Geiselmann A, Conde PB, Escher F (2004) Starch transformation 
and structure development in production and reconstitution of potato flakes. 
LWT-Food Sci ence and Technology 37: 417-427.

18. Vreugdenhil D, Bradshaw J, Gebhardt C, Govers F, Mackerron DKL, et al. 
(2007) Potato biology and biotechnology. Advances and perspectives, p: 857.

19. Trehan SP (2007) Efficiency of potassium utilization from soil as influenced 
by different potato cultivars in the absence and presence of green manure 
(Sesbania aculeata). Advances Horti Sci 21: 156-164.

20. Gumul D, Ziobro R, Noga M, Sabat R (2011) Characterisation of five potato 
cultivars according to their nutritional and pro-health components. Acta Sci Pol 
Technol Aliment 10: 77-81. 

21. Talley EA (1983) Protein nutritive values of Potatoes are improved by 
fertilization with nitrogen. American Potato journal 60: 35-39.

22. Berug R, Roer L, Tor T (1979) Amino acid composition of potato tuber s as 
influenced by nitrogen and potassium fertilization, year, location and variety. 
Meldinger fra Noges landbrukshogskole 58: 1-24.

23. Kathryn G (2014) Effect of Nitrogen and Potassium on Potato Yield, Quality 
and Acrylamide-Forming Potential. Electronic Theses and Dissertations, Paper 
2170.

24. Allison MF, Flowler JH, Allen EJ (2001) Response of Potato (Solanum 
tuberosum. L) to Potassium Fertilizers. The Journal of Agricultural Sciences 
136: 407-426. 

25. Anabousi OAN, Hattar BI, Suwwan MA (1997) Effect of Rate and Source of 

Nitrogen on Growth, Yield and Quality of Potato (Solanum tuberosum L) under 
Jordan Valley Conditions. Dirasat - Agriculture-Science 24: 242-259.

26. Tawfik AA (2001) Potassium and Calcium Nutrition Improves Potato Production 
in Drip-irrigation Sandy Soil. African Crop Science Journal 9: 147-155.

27. Al-Moshileh AM, Errebhi MA, Motawei MI (2005) Effect of various potassium 
and nitrogen rates and splitting methods on potato under sandy soil and arid 
environmental conditions. Emir J Food Agric 17: 1-9.

28. Sharmila BSM, Malarvizi PP, Thiyagarajan TM, Nagendrarao T (2006) Effect 
of Nitrogen, Potassium and Magnesium on Tuber Yield Grade and Quality of 
Potato Cv. Kufri Giriraj. 18th World Congress of Soil Science, Philadelphia, 
Pennsylvania, USA. 

29. Locascio SJ, Bartz JA, Weingartner DP (1992) Calcium and potassium 
fertilization of Potato Grown in North Florida I. Effect on Potato Yield and Tissue 
Ca and K Concentration. American Potato Journal 69: 95-104.

30. Ismail AI, Abu-Zinada A (2009) Potato Response to Potassium and Nitrogen 
Fertilization Under Gaza Strip Conditions. Journal of Al Azhar University - Gaza 
(Natural Sciences) 11: 15-30.

31. Moinuddin SK, Bansal SK, Pasricha NS (2003) Influence of graded levels of 
potassium on growth, yield and economic parameters of potato. J Plant Nutr 
35: 164-172.

32. Singh SK, Lal SS (2012) Effect of Potassium Nutrition on Potato Yield, Quality 
and Nutrient Use Efficiency under Varied Levels of Nitrogen Application. Potato 
J 39: 155-165.

33. Moinuddin SK, Bansal SK (2005) Growth yield and economics of potato in 
relation to progressive application of potassium fertilizer. J of Plant Nutr 28: 
183-200.

34. Umar S, Moinuddin (2001) Effect of sources and rates of potassium application 
on potato yield and economic return. Better Crops International 15: 13-15.

35. Eleiwa ME, Ibrahim SA, Mohamed MF (2012) Combined effect of NPK levels 
and foliar nutritional compounds on growth and yield parameters of potato 
plants (Solanum tuberosum L.). African Journal of Microbiology Research 6: 
5100-5109.

36. Geremew T, Ayalew A, Getachew A (2015) Response of Potato (Solanum 
tuberosum L.) to Potassium Fertilizer on Acid Soils of Wolmera and Gumer 
Weredas, in the High Lands of Ethiopia. Biology Agriculture and Healthcare 
5: 1-6.

OMICS International: Open Access Publication Benefits & 
Features 
Unique features:

• Increased global visibility of articles through worldwide distribution and indexing
• Showcasing recent research output in a timely and updated manner
• Special issues on the current trends of scientific research

Special features:

• 700+ Open Access Journals
• 50,000+ editorial team
• Rapid review process
• Quality and quick editorial, review and publication processing
• Indexing at major indexing services
• Sharing Option: Social Networking Enabled
• Authors, Reviewers and Editors rewarded with online Scientific Credits
• Better discount for your subsequent articles

Submit your manuscript at: http://www.omicsonline.org/submission

Citation: Shunka E, Chindi A, W/giorgis G, Seid E, Tessema L (2016) Response 
of Potato (Solanum tuberosum L.) Varieties to Nitrogen and Potassium 
Fertilizer Rates in Central Highlands of Ethiopia. Adv Crop Sci Tech 4: 250. doi: 
10.4172/2329-8863.1000250

http://www.ipni.net/publication/bci.nsf/0/F1222A810A55CB4185257BBA0068AC0A/$FILE/Better Crops International 2001-1 p13.pdf
http://www.ipni.net/publication/bci.nsf/0/F1222A810A55CB4185257BBA0068AC0A/$FILE/Better Crops International 2001-1 p13.pdf
https://support.sas.com/documentation/cdl/en/stpug/61271/PDF/default/stpug.pdf
https://support.sas.com/documentation/cdl/en/stpug/61271/PDF/default/stpug.pdf
http://s3.amazonaws.com/academia.edu.documents/45994305/EFFECT_OF_DIFFERENT_LEVELS_OF_NPK_FERTIL20160527-28612-ojwcsq.pdf?AWSAccessKeyId=AKIAJ56TQJRTWSMTNPEA&Expires=1482921993&Signature=sul2TS%2BRvtas1HOxWmcu3lwSbZY%3D&response-content-disposition=inline%3B filename%3DEffect_of_Different_Levels_of_N.P.K_Fert.pdf
http://s3.amazonaws.com/academia.edu.documents/45994305/EFFECT_OF_DIFFERENT_LEVELS_OF_NPK_FERTIL20160527-28612-ojwcsq.pdf?AWSAccessKeyId=AKIAJ56TQJRTWSMTNPEA&Expires=1482921993&Signature=sul2TS%2BRvtas1HOxWmcu3lwSbZY%3D&response-content-disposition=inline%3B filename%3DEffect_of_Different_Levels_of_N.P.K_Fert.pdf
http://s3.amazonaws.com/academia.edu.documents/45994305/EFFECT_OF_DIFFERENT_LEVELS_OF_NPK_FERTIL20160527-28612-ojwcsq.pdf?AWSAccessKeyId=AKIAJ56TQJRTWSMTNPEA&Expires=1482921993&Signature=sul2TS%2BRvtas1HOxWmcu3lwSbZY%3D&response-content-disposition=inline%3B filename%3DEffect_of_Different_Levels_of_N.P.K_Fert.pdf
https://www.infona.pl/resource/bwmeta1.element.elsevier-7ff89b70-7bde-320f-983f-d75a2c42cbc1
https://www.infona.pl/resource/bwmeta1.element.elsevier-7ff89b70-7bde-320f-983f-d75a2c42cbc1
https://www.infona.pl/resource/bwmeta1.element.elsevier-7ff89b70-7bde-320f-983f-d75a2c42cbc1
https://books.google.co.in/books?hl=en&lr=&id=H9WWTORVS9kC&oi=fnd&pg=PP1&dq=Potato+biology+and+biotechnology&ots=3V5YgPoGiE&sig=PCXp6B3kT3qOdUsphdPEbPxMMWA#v=onepage&q=Potato biology and biotechnology&f=false
https://books.google.co.in/books?hl=en&lr=&id=H9WWTORVS9kC&oi=fnd&pg=PP1&dq=Potato+biology+and+biotechnology&ots=3V5YgPoGiE&sig=PCXp6B3kT3qOdUsphdPEbPxMMWA#v=onepage&q=Potato biology and biotechnology&f=false
http://www.jstor.org/stable/42882562
http://www.jstor.org/stable/42882562
http://www.jstor.org/stable/42882562
http://europepmc.org/abstract/med/22232530
http://europepmc.org/abstract/med/22232530
http://europepmc.org/abstract/med/22232530
http://link.springer.com/article/10.1007/BF02853545
http://link.springer.com/article/10.1007/BF02853545
https://eurekamag.com/research/000/594/000594172.php
https://eurekamag.com/research/000/594/000594172.php
https://eurekamag.com/research/000/594/000594172.php
http://digitalcommons.library.umaine.edu/etd/2170/
http://digitalcommons.library.umaine.edu/etd/2170/
http://digitalcommons.library.umaine.edu/etd/2170/
https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/div-classtitleresponses-of-potato-span-classitalicsolanum-tuberosumspan-to-potassium-fertilizersdiv/455F5EDB0EBFEE3DB9EF981B42DB7593
https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/div-classtitleresponses-of-potato-span-classitalicsolanum-tuberosumspan-to-potassium-fertilizersdiv/455F5EDB0EBFEE3DB9EF981B42DB7593
https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/div-classtitleresponses-of-potato-span-classitalicsolanum-tuberosumspan-to-potassium-fertilizersdiv/455F5EDB0EBFEE3DB9EF981B42DB7593
https://eurekamag.com/research/003/111/003111862.php
https://eurekamag.com/research/003/111/003111862.php
https://eurekamag.com/research/003/111/003111862.php
https://tspace.library.utoronto.ca/html/1807/21147/cs01043.html
https://tspace.library.utoronto.ca/html/1807/21147/cs01043.html
http://www.scopemed.org/?jft=137&ft=5043-13636-1-PB
http://www.scopemed.org/?jft=137&ft=5043-13636-1-PB
http://www.scopemed.org/?jft=137&ft=5043-13636-1-PB
https://a-c-s.confex.com/crops/wc2006/techprogram/P16441.HTM
https://a-c-s.confex.com/crops/wc2006/techprogram/P16441.HTM
https://a-c-s.confex.com/crops/wc2006/techprogram/P16441.HTM
https://a-c-s.confex.com/crops/wc2006/techprogram/P16441.HTM
http://link.springer.com/article/10.1007/BF02855338
http://link.springer.com/article/10.1007/BF02855338
http://link.springer.com/article/10.1007/BF02855338
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj-jLGF6pbRAhXDro8KHflpARIQFggeMAA&url=http%3A%2F%2Fwww.alazhar.edu.ps%2Fjournal123%2FattachedFile.asp%3Fseqq1%3D1124&usg=AFQjCNEPJyGvOl8zmyKf5sEOK8AbmpkWYg
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj-jLGF6pbRAhXDro8KHflpARIQFggeMAA&url=http%3A%2F%2Fwww.alazhar.edu.ps%2Fjournal123%2FattachedFile.asp%3Fseqq1%3D1124&usg=AFQjCNEPJyGvOl8zmyKf5sEOK8AbmpkWYg
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj-jLGF6pbRAhXDro8KHflpARIQFggeMAA&url=http%3A%2F%2Fwww.alazhar.edu.ps%2Fjournal123%2FattachedFile.asp%3Fseqq1%3D1124&usg=AFQjCNEPJyGvOl8zmyKf5sEOK8AbmpkWYg
http://agris.fao.org/agris-search/search.do?recordID=US201300952908
http://agris.fao.org/agris-search/search.do?recordID=US201300952908
http://agris.fao.org/agris-search/search.do?recordID=US201300952908
http://epubs.icar.org.in/ejournal/index.php/PotatoJ/article/view/32173
http://epubs.icar.org.in/ejournal/index.php/PotatoJ/article/view/32173
http://epubs.icar.org.in/ejournal/index.php/PotatoJ/article/view/32173
http://www.tandfonline.com/doi/abs/10.1081/PLN-200042288
http://www.tandfonline.com/doi/abs/10.1081/PLN-200042288
http://www.tandfonline.com/doi/abs/10.1081/PLN-200042288
http://www.ipni.net/publication/bci.nsf/0/F1222A810A55CB4185257BBA0068AC0A/$FILE/Better Crops International 2001-1 p13.pdf
http://www.ipni.net/publication/bci.nsf/0/F1222A810A55CB4185257BBA0068AC0A/$FILE/Better Crops International 2001-1 p13.pdf
http://www.academicjournals.org/journal/AJMR/article-abstract/7640A5939242
http://www.academicjournals.org/journal/AJMR/article-abstract/7640A5939242
http://www.academicjournals.org/journal/AJMR/article-abstract/7640A5939242
http://www.academicjournals.org/journal/AJMR/article-abstract/7640A5939242
http://www.iiste.org/Journals/index.php/JBAH/article/view/25644
http://www.iiste.org/Journals/index.php/JBAH/article/view/25644
http://www.iiste.org/Journals/index.php/JBAH/article/view/25644
http://www.iiste.org/Journals/index.php/JBAH/article/view/25644

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction 
	Materials and Methods
	Results
	Discussion
	Conclusion and Recommendation
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	References

