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Abstract 
Two years field experiments were conducted on Coastal Plain Sand at Akwa Ibom State 

University Research Farm, Obio Akpa Campus in 2013 and 2014  to evaluate varietal 

response of maize, two hybrid (Oba super 1 and 2) and one local variety (Uwep) to residual 

K fertilization at varying K rates of 0, 30, 60, 90, 120 Kgha-1 K2O. The experiment was set up 

as a split plot in a Randomized Complete Block Design (RCBD), replicated three times. Main 

plots comprised five K rates while sub-plots comprised three varieties of maize, no fertilizer 

was applied in the second cropping season. Some physical and chemical properties of the soil 

were also determined. The results showed that interaction of Oba super 1 and Uwep with 60, 

90 and 120 kgha-1 of muriate of potash were significantly higher (P < 0.05) in terms of  plant 

height, dry matter yield, plant nutrient (N,P,K) contents, total grain yield than others in both 

2013 and 2014 cropping seasons. Among the varieties, Oba super 1 performed best at 60 kg 

ha-1 of K with total grain yield of 6.34 tons ha-1 and the least was Uwep at 60 kgha-1 of K with 

total grain yield of 4.67 tons ha-1. There was also a residual effect of K in the soil, at 0 kg ha-1 

K yield was 2.75 tons ha-1 while 60 kg ha-1 was 5.33 tons ha-1 in 2014, where no treatment 

was applied and despite the low nutrient status of the studied soils. Farmers are encouraged 

to grow Oba Super 1 using 60 kgha-1 of K for higher yield.  

 

Keywords: Potassium, Mineral fertilizer, Residual response, Maize varieties,   nutrient 

content, Grain yield. 

 

 

1.0 Introduction 
Potassium is one of the major nutrients required by plants for growth and development. It 

forms are in dynamic equilibrium as solution K – exchangeable K – non-exchangeable K in 

soils, when applied to the soil in form of fertilizer, the equilibria shifts to the right preventing 

applied K from being lost through leaching and when the soil solution K is depleted through 

plant uptake and leaching the equilibria move to the left (Ano, 2003; Bangroo et al., 2012) 

and some of the reserved K may become available as residual benefit (effect) to crops. 

Warren (1992) defines residual effect as the current increase in yield caused by fertilizer 

applied in earlier seasons. Fertilizer K applied in soil not taken up by the current crop would 

stay available in soils and use by subsequent crops, unless it becomes positively in accessible 

to the roots (Ashley et al., 2006). The residual value of fertilizer K can give a full crop 

development because K from a fertilizer application not used by a crop can be of value to 
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succeeding crop (Aguilera et al., 2012). Efficiency and longevity of the residual effect of K 

depends upon the parent materials, absorption mechanism, contact time and frequency or 

rates of application, soil properties, crop species, yield levels, root morphology and extent of 

K removal (Nawaz, 2006; Aguilera et al., 2012; Umoh et al., 2017). The response of hybrid 

maize varieties cultivars to K fertilization varies greatly due to its uptake, translocation, 

accumulation, growth and utilization (Nawaz, 2006; Alias, 2012). A significant increase in 

yield at the rate of 60 kg ha-1 was observed by Srinivasarao (2013). Hybrids efficient in K 

uptake may have a large surface area of contact between roots and soil and increased uptake 

at the root/soil interface to maintain a larger diffusive gradient towards roots. Potassium 

inefficient hybrids had reduced harvest index under deficient K supply. They had the capacity 

to tolerate low concentration of K in shoot tissue, K-efficient hybrids have the potential to 

improve the efficiency sustainability of cereal cropping systems (Bukhsh, 2010). 

Allan et al. (1998) reported a reduction in yield at about 30% in alfafa after contact time of 

12 weeks (84 days). Umoh et al (2017) observed a decline in available K after 30 days of 

contact time and also observed low residual values of K in some soils of Eastern Nigeria as a 

result of high leaching of K in the soils caused by excessive rainfall. 

Umoh et al. (2018) carried out a study on leaching potentials of six soils derived from 

Alluvium, Basalt, Shale, Sand Stone, Basement Complex and Coastal Plain Sand and 

observed a high leaching of K on Soils with high sand content. Castho (2002) carried out 

experiments on the residual effect of K on maize yield on 10 years rotation, he reported low 

yield on the first trials while the second year was highly significant in yield response. Due to 

high cost and scarcity of mineral fertilizers, many farmers in Nigeria are still living on the 

residues of previous N, P and K applications, but these reserves are becoming very low. It is 

therefore essential to know how long the previous K application can provide adequate K for 

subsequent crops to obtain the actual yield. 

Maize (Zea mays L) is considered as a high potassium demanding crop, requiring 90 days to 

mature (Bangeroo, 2012). As a stable food crop in Nigeria, it is highly demanded by flour 

mills, confectionery, brewing and livestock industries. The crop therefore has a strong 

potential for providing food for the increasing population as well as improving financial 

returns. Information on residual effects of potassium on soils grown with maize in Eastern 

Nigeria is limited. This study is therefore designed to evaluate optimum K requirement and 

the residual benefit of three maize varieties grown on Coastal Plain Soils of Akwa Ibom 

State. 

 

2.0 Materials and Methods 

2.1 Site Description 
The experiment was conducted in the 2013 and 2014 cropping seasons at the Research Farm 

of Akwa Ibom State University, Obio akpa Campus. The site lies on latitudes 40 591 and 

longitude 70 471E of the equator. The soils of the area had earlier been reported as low in 

fertility, sandy in nature, Typic Paleudult (USDA) (Umoh et al., 2018). The soils are formed 

from coastal plain sand parent materials, well drained, have excellent conditions for seed bed 

preparation and the vegetation is rainforest (Peters et al., 1989). The rainfall pattern within 

the site is characterized by heavy precipitation of 3472 mm (2013) and 3427 mm (2014) per 

annum. The temperature is high and change slightly each year; mean annual soil temperature 

varies between 31.20C (maximum) to 25.50c (minimum). The relative humidity is high and 

ranged between 83.2% (2013) to 82.3% (2014). The mean sunshine hours during the 2013 

and 2014 season was 9.8 hours (Meteorology station T I S 2013 and 2014). 
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2.2 Soil Sampling and Analysis 

In the first year of the experiment, soil samples from 10 points at a depth of 0-15 cm were 

taken within the site before ridging and composited for routine soil analysis. Soil sampling 

prior to the maize planting in the second year was also taken, all mixed together to form a 

composite for analysis. Soil samples were analyzed for their physical and chemical 

properties. Soils were air dried, crushed and sieved through 2 mm size sieve and used for the 

following analyses as described by Udo et al. (2009): Particle size distribution was 

determined by the hydrometer method . Soil pH was measured in 1:2.5 soil – water 

suspension using a glass electrode pH meter. Soil organic carbon was determined by wet 

oxidation method and the values converted to organic matter by multiplication using factor of 

1.724. Total nitrogen in the soil was determined by Macro Kjeldahl method, available P in 

the soils was extracted by the Bray N0. 1 method. Exchangeable acidity was measured by 1M 

KCl extraction procedure while exchangeable cations in the soils were extracted using 1 N 

NH4 OAc. The K and Na in the extracts were measured using flame photometry while Mg 

and Ca were determined by atomic absorption spectrophotometry. Effective Cation Exchange 

Capacity (ECEC) was taken as the sum of the exchangeable cations and exchangeable acidity 

as described by Udo et al. (2009). 

 

2.3 Land Preparation, Experimental Design and Treatments 

The field experiment spanned for two years, and occupies an area of 500 m2. The 

experimental size was cleared, ridged, delineated into 5 main plots 5 m x 2 m (10 m2) and 

separated from one another by 0.25 m with intra row spacing of 0.75 m. It was set up as a 

split plot in a Randomized Complex Block Design (RCBD), replicated three times. Main 

plots comprised of five K rates (0, 30, 60, 90, 120 kg ha-1 K20). Spaced around the 

recommended rates of K for maize production (Aduayi et al., 2002) and this was applied 

once in the first year. The sub-plots comprised of three varieties of maize; two hybrid (Oba 

super 1 and 2) and one local variety (Uwep). Four seeds were planted and later thinned to one 

plant per stand and a base rate of 280 kgha-1 NPK 20:10:10 was applied after 10 days of  

planting, followed with the treatments (5 K - rate) at two weeks after planting. 

 

2.4 Data Collection and Analysis  

Plant growth and yield performance was determined by measuring plant height, number of 

leaves, dry matter yield harvested at 45 day, whole plant (5 stand) was harvested and used for 

the determination of nitrogen, phosphorus and potassium  contents, the grain yield was 

determined at the end of the experiment for the two seasons. All data obtained from the 

experiment were subjected to statistical analysis using analysis of variance (ANOVA), means 

were compared using Least Significant Difference (LSD) at 5% probability level (Wahua, 

1999). The climatic conditions at the experimental sites were determined during 2013 and 

2014 cropping seasons respectively. Meterological station TFIS.  
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3.0 Results and Discussion 
3.1 Soil physical and chemical properties of the experimental site before planting in 

2013 and 2014 

The soil physical and chemical properties of the experimental site before planting in 2013 and 

2014 are presented in Table 1.   In the year 2013, the soil was loamy sand in texture. The soil 

reaction in water was moderately acid. The soil was non-saline, organic matter was high 

while available P was low.  Total N was moderate.  Exchangeable Ca and exchangeable Na 

were low. Exchangeable Mg was moderate while exchangeable K was high. Effective cation 

exchange capacity was low while base saturation was high. This fertility rating is based on 

the one proposed by Enwezor et al. 1989. In 2014 cropping season, the soil was also loamy 

sand in texture. The soil reaction (pH) in water was very strongly acid in the 2014 season. 

The soil was non-saline, organic matter was high while available P was low.  Total N was 

moderate.  Exchangeable Ca and exchangeable Na were low. Exchangeable Mg was 

moderate while exchangeable K was high.  Effective cation exchange capacity was low while 

base saturation was high. The variation in pH with respect to the 2013 and 2014 seasons was 

due to the differences in rainfall distribution. Werner et al. (2006) reported losses of basic 

cations from the soil through leaching. Udo (1982) and Ano (2003) reported high leaching 

potentials in these soils. Ogban et al. (2012) reported that high rainfall amount causes 

leaching on mobile basic cations.  

 

 Table 1: Soil physical and chemical properties of the experimental sites  for the  2013 and 2014 

cropping seasons  

Soil properties 2013 2014 

 Sand (%) 80.8           80.4 

Silt    ,, 10.0 10.0 

Clay    ,, 9.2 9.6 

Texture LS LS 

pH (H20) 5.6 5.0 

pH (KCl) 4.8 4.7 

EC (ds/m) 0.06 0.06 

Organic Matter (%) 2.9 3.0 

Total N (g/kg-1) 0.2 0.2 

Available P (mg/kg) 3.1 3.0 

C a    (cmolkg-1) 2.9 2.8 

Mg       ,, 1.4 1.4 

Na        ,, 0.06 0.04 

K           ,, 1.1 1.1 

Ex. Acidity (cmolkg-1) 2.10 2.06 

ECEC              ‘’ 6.5 6.3 

Base Saturation (%) 69.3 62.4 

EC – Electrical Conductivity  

 

3.2 Effects of varieties and potassium rates on height (cm) of maize  

Effect of varieties and K rates on height of maize planted in 2013 and 2014 cropping seasons 

are presented in Table 2.  In 2013 cropping season, among the varieties planted, Oba Super 1 

was significantly higher (P < 0.05) in plant height than Uwep and Oba Super 2. The trend 
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was as follows: Oba super 1 (87.3 cm) > Uwep (82.0 cm) > Oba Super 2  (65.3 cm). In 2014 

cropping season, Oba Super 1 was also significantly higher (P < 0.05) in plant height than 

Uwep and Oba Super 2.  Oba Super 1 had the tallest plant followed by Oba Super 2 while 

Uwep produced the shortest plant. Among the rates of K added, in 2013 cropping season, 

plots with 120 kgha-1 of K  was significantly higher (P < 0.05) in height of maize than others  

but not significantly different from that of 90 kgha-1. Plots with 0 kgha-1 of K produced  the 

shortest plant. The trend was as follows: 120 kgha-1 (86.3 cm) > 90 kgha-1 (84.0 cm) > 60 

kgha-1 (77.3 cm) > 30 kgha-1 (75.4 cm) > 0 kgha-1.(68.2 cm). In 2014 cropping season, the 

same trend was also observed. 

Among the varieties and rates of K added, interaction of Oba Super 1 with 120 kgha-1 of K  

was significantly higher in plant height (98.5 cm) in 2013 cropping season than the rest while 

interaction of Oba Super 2 with 0 kgha-1 of K (58.5 cm) had the least plant height. The same 

trend was also observed in 2014 cropping season. The significant variation in plant height 

among the varieties planted could be attributed to genotypic differences among the varieties 

which resulted in differences in root/shoot ratio, growth rate (plant height), K uptake and 

utilization (Rehm and Lamb, 2004; Nwonuala, 2008).  The highest plant height of Oba Super 

1 is an indication that the variety  responded adequately to the applied K and other 

environmental conditions (air, temperature, etc) and environmental modification due to their 

genetic composition, which have appreciable effect on its vegetative growth (Nwonuala, 

2008).  Also, 90 and 120 kgha-1 of K addition was adequate for the soil of the study area. This 

is because; proper K nutrition is required for vigorous vegetative growth and also adequate K 

is necessary for other chemical reactions to operate properly (Nwonuala 2008).  

 

Table 2: Effect of varieties and potassium rates on height (cm) of maize  

 2013 2014 

Varieties/  K  Rate      0 30 60 90 120 Mean 0 30 60 90 120 Mean 

Oba Super 1 75.5 82.3 87.0 93.4 98.5 87.3 63.9 76.8 84.8 93.7 95.8 83.0 

Oba Super 2 58.5 64.5 65.0 67.1 71.5 65.3 54.0 67.3 72.4 80.5 82.7 71.4 

Uwep 70.5 79.4 79.8 91.4 88.8 82.0 57.1 64.6 66.4 83.4 80.3 70.4 

Mean 68.2 75.4 77.3 84.0 86.3  58.3 69.6 74.5 85.9 86.3  

LSD (0.05)                          

 Varieties    

 

2.801 

      

6.264 

     

K rates 3.615      8.087      

Varieties  x  K rates 0.173      0.966      

 

3.3 Effects of varieties and potassium rates on dry matter yield of maize 

Effects of varieties and K rates on dry matter yield of maize planted in 2013 and 2014 

cropping seasons are presented in Table 3.  In 2013 cropping season, among the varieties 

planted, Oba Super 1 was significantly higher (P <0.05) in dry matter than Uwep and Oba 

Super 2. The trend was Oba Super 1 (108.4 g)> Uwep (103.6 g) > Oba super 2 (75.1 g). In 

2014 cropping season, the Uwep was significantly higher (P <0.05) in dry matter yield than 
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Oba Super 1 and Oba Super 2. Among the rates of K added, in 2013  and 2014 cropping 

seasons, plots with 90 kgha-1 of K addition was significantly higher (P <0.05) in dry matter 

yield than plots with  60, 30   and 0 kgha-1 but not significantly different from that of  120 

kgha-1. The trend was as follows: 90 kgha-1 > (124.2 g)  >120 kgha-1 (122.1 g) > 60 kgha-1 

(90.7 g) > 30 kgha-1 (79.9 g)> 0 kgha-1.(61.5 g). In 2014 cropping season, plots with 120 

kgha-1 of K was significantly higher (P <0.05) in dry matter yield than plots with 60, 30 and 0 

kgha-1 but not different from plots with 90 kgha-1.    

Among the varieties and rates of K addition, interaction of Oba Super 1 with 120 kgha-1 of K 

addition (141.7 g)  was significantly higher (P < 0.05) in dry matter yield than others in 2013 

cropping season while interaction of Oba Super 2 with 0 kgha-1 of K addition (53.5 g) had the 

least dry matter yield.  Also, in 2014 cropping season, interaction of Oba Super 1 with 120 

kgha-1 of K  was significantly higher (P < 0.05) in dry matter yield (112.9 g) than others 

while interaction of Oba Super 1 with 0 kgha-1 of K addition  had the least dry matter (49.5 

g). Interaction of Oba super 1 and Uwep with 90 and 120 kgha-1 of K addition had the highest 

dry matter yields. The plots without K (control) gave the lowest dry matter yields in both 

years and thus confirmed that application of K to maize is highly important in terms of yield 

increase, the yield increased with increasing rates of K application as also reported by  Haken 

et al. 2010). 

 

Table 3: Effects of varieties and potassium rates on dry matter  yield of maize  

 2013 2014 

Varieties/  K rate      0 30 60 90 120 Mean 0 30 60 90 120 Mean 

Oba Super 1 54.9 79.5 89.5 176.2 141.7 108.4 49.5 58.6 64.7 98.3 112.9 77 

Oba Super 2 53.5 62.7 66.2 77.8 115.4 75.1 56.0 66.7 70.8 84.9 77.3 71 

Uwep 76.0 97.5 116.5 118.7 109.3 103.6 64.9 92.2 96.4 85.6 85.0 85 

Mean 61.5 79.9 90.7 124.2 122.1  56.8 72.5 77.3 89.6 91.7  

LSD (0.05) 

Varieties    

 

3.930 

      

5.945 

     

K rates 4.944      7.695      

Varieties  x  K rates 0.001      0.001      

 

3.4 Effects of varieties and potassium rates on N content of maize plant 

Effects of varieties and K rates on N content of maize planted in 2013 and 2014 cropping 

seasons are presented in Table 4.  In 2013 cropping season, among the varieties planted, 

Uwep was significantly higher (P <0.05) in N content than Oba super 2 and Oba Super 1. The 

trend was Uwep (3.14 %)> Oba Super 2  (2.76 %) > Oba super 1 (2.64 %).  In 2014 cropping 

season, there was no significant difference (P >0.05) in N content among the varieties planted 

in second planting. Among the rates of K added, in 2013 cropping season, plots with 90 kgha-

1 of K addition was significantly higher (P <0.05) in N content than plots with 120,  60, 30   

and 0 kgha-1 . The trend was as follows: 90 kgha-1 (3.98 %) > 120 kgha-1 (3.06 %) > 60 kgha-1 
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(2.58 %) > 30 kgha-1 (2.49 %)> 0 kgha-1.(2.12 %). In 2014 cropping season, plots with 120 

kgha-1 of K was significantly higher (P <0.05) in N content than plots with 60, 30 and 0 kgha-

1 but not different from plots with 90 kgha-1.    

Among the varieties and rates of K addition, interaction of Uwep with 90 kgha-1 of K 

addition  was significantly higher (P < 0.05) in N content (4.23 %) than others in 2013 

cropping season while interaction of Oba Super 1 with 0 kgha-1 of K addition  had the least N 

content (1.65 %).  Also, in 2014 cropping season, interaction of Uwep with 120 kgha-1 of K 

addition  was significantly higher (P < 0.05) in N content (3.24 %)than others while 

interaction of Uwep with 0 kgha-1 of K addition  had the least N content (49.5 g). The high N 

content of plots with interaction of Uwep with 90 and 120 kgha-1 could be attributed to the 

applied K fertilizer. This is because higher K supply enhances the uptake and translocation of 

nitrogenous compounds from the roots, straws towards the grain (Herbert et al., 2001). 

Nitrogen (N) and Potassium  ( K) play crucial roles in the process of meristematic growth. 

Also genotypic composition of Uwep gives rise to high root/shoot ratio, high growth rate, 

high K uptake and utilization (Rehm and Lamb, 2004; Nwonuala, 2008) in these soils. 

 

Table 4: Effects of varieties and potassium rates on N content of maize  

                                                2013                                                                   2014 

Varieties / K  Rate      0 30 60 90 120 Mean 0 30 60 90 120 Mean 

Oba Super 1 1.65 2.23 2.63 3.86 2.85 2.64 1.33 2.25 2.68 2.84 2.69 2.36 

Oba Super 2 1.99 2.39 2.46 3.86 3.11 2.76 1.49 1.78 2.33 2.54 2.88 2.20 

Uwep 2.71 2.87 2.66 4.23 3.21 3.14 0.92 1.54 2.25 3.03 3.24 2.19 

Mean 2.12 2.49 2.58 3.98 3.06  1.25 1.86 2.42 2.80 2.94  

LSD (0.05) 

Varieties    

 

0.157

8 

      

0.192 

     

K rates 0.204      0.248      

Varieties  x  K rates 0.017      0.0028      

 

 

3.5 Effects of varieties and potassium rates on P content of maize plant 

Effects of varieties and K rates on P content of maize planted in 2013 and 2014 cropping 

seasons are presented in Table 5.  In both 2013 and 2014 cropping seasons, among the 

varieties planted, there was no significant difference P < 0.5) in P content between Uwep, 

Oba super 2 and Oba Super 1. Among the rates of K added, in both 2013 and 2014 cropping 

seasons, there was no significant difference (P > 0.05) in P content of maize among the plots 

with 0, 30, 60, 90 and 120 kgha-1 of K addition. Among the varieties and rates of K, in 2013 

cropping season, there was no significant difference (P > 0.05) in P content of maize among 

interaction of Uwep, Oba Super 1 and 2 with various rates of K. In 2014 cropping season, 

interaction of  Oba Super 2 with 60 kgha-1 of K addition was significantly higher (P < 0.05) 

in P content than others while interaction of  Oba super 1 with 0 kgha-1 of K  had the least P 

content.   The higher P content in maize in 2014 cropping season than 2013 could be 

attributed to the residual effect of K applied which enhances the uptake and translocation of P 

(Herbert et al., 2001). This also agrees with the findings of Ashley et al. (2006) and Aguilera 

et al. (2012) that fertilizer K applied in soil and not taken up by the current crop will stay 
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available in soils and used by succeeding crops, unless it becomes positively inaccessible to 

the roots. 

Table 5: Effect of varieties and potassium rates on P content of maize plant  

 2013 2014 

Varieties/  K    Rate      0 30 60 90 120 Mean 0 30 60 90 120 Mean 

Oba Super 1 0.01 0.01 0.02 0.02 0.01 0.01 0.010 0.012 0.014 0.022 0.022 0.02 

Oba Super 2 0.03 0.02 0.02 0.02 0.02 0.02 0.013 0.018 0.062 0.022 0.012 0.03 

Uwep 0.01 0.02 0.02 0.03 0.04 0.02 0.017 0.021 0.027 0.027 0.027 0.02 

Mean 0.02 0.02 0.02 0.02 0.02  0.013 0.017 0.034 0.024 0.020  

LSD (0.05) 

Varieties    

 

0.113 

      

0.0163 

     

K rates 0.145      0.0211      

Varieties  x  K rates 0.466      0.001      

 

Table 6:  Effect of varieties and potassium rates on K content of maize plant  

 2013 2014 

Varieties/   K   Rate 0 30 60 90 120 Mean 0 30 60 90 120 Mean 

Oba Super 1 0.93 1.40 1.61 3.49 2.30 1.95 0.62 1.22 1.96 2.28 2.65 1.75 

Oba Super 2 1.09 1.13 2.18 2.55 2.44 1.88 1.04 1.13 2.09 1.92 2.19 1.67 

Uwep 0.48 1.10 1.46 1.73 1.87 1.33 0.28 0.99 1.29 1.47 1.54 1.11 

Mean 0.83 1.23 1.75 2.59 2.20  0.65 1.11 1.78 1.89 2.12  

LSD (0.05) 

Varieties    

 

0.0756 

      

0.257 

     

K rates 0.0976      0.332      

Varieties  x  K rates 0.001      0.228      

 

 

3.6  Effects of varieties and potassium rates on K content of maize plant 

Effects of varieties and K rates on K content of maize planted in 2013 and 2014 cropping 

seasons are presented in Table 6.  In both 2013 and 2014 cropping seasons, among the 

varieties planted, Oba super 1 was significantly higher (P <0.05) in K content than Uwep but 

not significantly different (P > 0.05) from Oba Super 2. The trend was Oba Super 1 > Oba 

Super 2 > Uwep.  Among the rates of K added, in 2013 cropping season, plots with 90 kgha-1 

of K was significantly higher (P <0.05) in K content than plots with 120, 60, 30   and 0 kgha-

1. The trend was as followed: 90 kgha-1 (2.59 cmol/kg) > 120 kgha-1 (2.20 cmol/kg) > 60 

kgha-1 (1.75 cmo/kg) > 30 kgha-1 (1.23 cmol/kg) > 0 kgha-1 (0.83 cmol/kg). In 2014 cropping 

season, plots with 120 kgha-1 of K was significantly higher (P <0.05) in K content than plots 

with 60, 30 and 0 kgha-1 but not different from plots with 90 kgha-1.   Among the varieties and 

rates of K, interaction of Oba Super 1 with 90 kgha-1 of K addition   was significantly higher 
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(P < 0.05) in K content (3.49 cmol/kg) than others in 2013 cropping season while interaction 

of Uwep with 0 kgha-1 of K addition  had the least K content (0.48 cmol/kg).  Also, in 2014 

cropping season, interaction of Oba Super 1 with 120 kgha-1 of K addition  was significantly 

higher (P < 0.05) in K content (2.65 cmol/kg) than others while interaction of Uwep with 0 

kgha-1 of K addition  had the least K content (0.28 cmol/kg). The high K content in maize 

from plots treated with 90 and 120 kgha-1  could be attributed to the applied K fertilizer. This 

is because higher K supply enhances the uptake and translocation of K from the roots, straws 

towards the grain (Herbert et al., 2001).  Potassium plays crucial roles in the process of 

meristematic growth. 

 

3.7 Effects of varieties and potassium rates on grain yield of maize 

Effects of varieties and K rates on grain yield of maize planted in 2013 and 2014 cropping 

seasons are presented in Figure 1. In 2013 cropping season, among the varieties planted, Oba 

super 1 was significantly higher (P<0.05) in grain yield than Oba Super 2 and Uwep. The 

trend was Oba Super 1 had the highest grain yield (6.34 tons ha-1), followed by Oba Super 2 

(4.89 tons ha-1), while Uwep (4.67 tons ha-1), had the least grain yield. Also, in 2014 cropping 

season, Oba Super 1 was significantly higher (P< 0.05) in grain yield than Uwep and Oba 

Super 2. The highest grain yield observed in plots planted with Oba Super 1 variety compared 

with others could be attributed to genotypic differences among the varieties which resulted in 

differences in root/shoot ratio, K uptake, accumulation, utilization and in turn difference in 

grain weight (Nawaz et al., 2006; Bukhsh et al, 2011). Figure 2 shows the effects of K rates 

on grain yield of maize. In 2013 the result shows that the yields at zero K rates were however 

significantly lower than yield at other K rates, indicating response of maize crop to K 

application. The optimum maize yield could be achieved at K fertilizer rate of 60 kg ha-1 (6.0 

1 tons ha-1) but beyond the optimum point, yield will reduced resulting from nutrient 

imbalance due to high K application as shown in figure 1. However, the yield variation 

between 60 kg ha-1 and 120 kg ha-1 was significantly different from each other. 

 

In 2014 there was a rapid increase in yield at 90 kg ha-1 with the yield of 5.33 tons ha-1   

higher than 60 kg ha-1 with the yield of 4.75 tons ha-1, 30 kg ha-1 (4.17 tons ha-1) 0 kg ha-1 

(2.75 tons ha-1) but the yield was not significantly different from plot treated with 120 kg ha-

1(5.41 tons ha-1). Generally the yield in 2013 was not quite different from yield obtained in 

2014 where K was not applied, but at 0 kg ha-1 yield was 2.75 tons ha-1 while at 90 kg ha-1 

yield was 5.33 tons ha-1 in 2014, indicating that there was a residual effect of K applied in 

2013. This is in agreement with the report of Wulf et al. (2006) that fertilizer K applied in 

soil and not taken up by the current crop will stay available in soils and use by succeeding 

crops. The relatively lower yield in 2014 may be attributed to nutrient uptake and the 

exposure of soil to erosion and leaching as reported by Umoh et al. (2018). Barman et al. 

(2012) reported that increased intensities of rainfall and increased rainfall totals, increase 

leaching potential and loss of basic cations. 
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FIG. 1: Response of maize varieties to K rates in 2013 and 2014 cropping seasons 
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FIG. 2: Effects of K rates on grain yield of maize in 2013 and 2014 cropping seasons. 

 

Conclusion   
The field study showed that application of 60 kgha-1 gave the highest yield for maize in 2013 

while the highest yield was obtained at 90 kgha-1 in 2014. There was a residual effect of K in 

the soil, in the control plot yield was significantly lower than other K rates. Among the maize 

varieties studied, Oba Super 1 (hybrid) gave the highest yield. Arising from the results, an 

application 60 kgha-1is recommended in the first year of cropping and however for a second 

continuous cropping of the land, an application of 90kgha-1 is suggested. Following the 

higher grain yield from Oba Super 1, compared to others varieties tested, it is recommended 

for cultivation in the area of study. 
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