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Abstract 

A field trial was conducted during the 2018 rainy season at the Teaching and Research Farm 

of Akwa Ibom State University, Obio Akpa Campus to evaluate the effects of different tillage 

methods on the growth and yield of groundnut (Arachis hypogea L). The tillage methods 

evaluated were zero tillage, bed tillage, ridge tillage, and minimum tillage. The experiment 

was laid out in a Randomized Complete Block Design (RCBD) with three replications. A 

basal rate of 12:12:17 + 2MgO fertilizer was applied two weeks after planting using the side 

dressing method. Harvesting was done three months after planting. Data obtained for yield 

components were subjected to analysis of variance. The effects of tillage methods on soil 

properties showed that soil levels for pH, organic matter, K, Ca, Mg, base saturation, Na, 

exchangeable acidity and Available P were all significantly affected (P<0.05) by the different 

tillage methods. Under bed tillage method, plant height, stem diameter, number of leaves and 

branches contributed significantly to the yield of groundnut. The growth parameters under 

minimum tillage showed significant differences- number of branches correlated positively 

with nodule numbers at (0.05) probability level; highest value of growth parameters were in 

the Bed tillage method followed by Zero tillage and Minimum tillage. Ridge tillage was the 

least. Bed tillage therefore is recommended as the best method to produce groundnut 

considering the soil and weather conditions of the experimental area. 

Keywords: Tillage method, Groundnut plant, Soil properties, Fertilizer rates.  

 

1. Introduction 
Tillage is the technique of mechanically manipulating soil to provide a good environment for 

seed germination and growth of plant. The method adopted for a particular cultivation 

depends on crop species, weather, location and time of tillage. Consequently, tillage is the 

major practice that influences physical, biological and chemical properties of the soil and 

subsequently affects nitrogen fixation (Kihara et al., 2012; Zhang et al., 2012). Conventional 

tillage is a practice that improves soil tilt, soil drainage, soil aeration, root development and 

accelerates organic matter decomposition by soil micro-organisms (Moussa – Machraou et 

al., 2010). It also enhances early and fast development of crops such as maize groundnut and 

wheat. Reduced tillage minimizes soil and nutrient loses through leaching and erosion. It also 

increases soil water storage through carbon sequestration and reduces production cost (Singh 

et al., 2008; Omeke, 2017).  
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With increasing demand for locally grown food and other agricultural produce for human 

consumption and industrial raw material, it is also obvious that the peasant farmers are no 

longer capable of meeting the needs of the population. Even though, the peasant farmers 

constitute a greater percentage of the farming population, they have not gotten the required 

farm power and resources to cultivate large hectares of land during the growing season. In 

recent years, there has been an increasing number of large scale farming using expensive 

machineries. Some of the peasant farmers have no access to the farm tractors for their soil 

preparation through the state hiring units. Soil preparation, which is the first step in farming, 

can be very costly. The use of the implements such as mould board plow, disc plow, disc 

harrow, planters, fertilizer applicators and rotary hoe are applicable.  

Soil compaction caused by machine traffic as a result of the sequence of primary and 

secondary operations is very common; the compaction increases soil degradation. Braide et 

al., (1986) observed that vehicular traffic increased soil bulk density of irrigated soils. 

Moisture retention capacity was much higher for soils under heavy traffic than soils with little 

vehicular traffic. This suggests that soils under conventional tillage system will reach their 

saturation point much faster than those under minimum tillage and thus, easily experience 

erosion. The soil under conventional tillage are more susceptible to wind and water erosion 

because all the vegetation cover has been removed, thus high labor and energy inputs are 

observed in the conventional tillage system. Onwuji & Braide (1983) have showed that the 

energy savings in conservation tillage was about one third of that in the conventional tillage 

system. 

Based on the existing concept, a wide range of tillage practices has been developed, each 

with specific intention of providing improved soil water – plant relations, reducing runoff and 

erosion and improving moisture conservation (Teklu et al., 2003). Mound types of tillage are 

used in traditional African agriculture. This involves gathering up of the soil, mainly the 

topsoil, to give a round base or circumference. The mounds vary in size and modes of 

arrangement on the field depending on climatic condition, location and desire. In Nigeria, 

mounds are only 20 – 30cm high in the Southwest. Traditional farmers sometimes scatter 

mounds across the slope/arrange mounds along contours; others establish mounds up and 

down the slope without any regards for the contour. Traditionally, tuber crops such as 

cassava, yam, sweet potatoes (major staples of most Africans) are planted on heaps or 

mounds made on flat or relatively flat land and the inter-mound space serves as temporary 

water storage during the rains. If the soil is well drained, such water storage is advantageous 

(Onwueme, 2006). A significant maize yield was observed by Udoh et al (2017) in the use of 

tillage practices. They also reported that surface hoeing produced higher benefit cost ratios 

(7.77 and 7.08) in Uyo.  

Obio Akpa is a community in Akwa Ibom State of Nigeria (humid part of Nigeria). Most 

soils in Obio Akpa are sandy in nature, highly weathered, highly leached and strongly acidic 

due to high rainfall, thus depleting soil fertility. Umoh et al., (2018) carried out a study to 

assess the potassium leaching behavior in these soils, it was observed that soils with high 

sand content exhibits high leaching and nutrient decreases over time. Due to low inherent 

fertility of soils in the area, farmers always experience low productivity thus affecting 

farmers output and income. Yields in farmer’s field are usually lower than 1 tonha-1 for fresh 

pods as against the 2-3 tonha-1 reported by Udoh et al., (2017). This has threatened the food 

security of the farmers by making them continually poor and malnourished, thus affecting the 

general well-being of people in the community.  

Groundnut (Arachis hypogaea L.) is an important legume crop. It belongs to the 

leguminoseae family, a major cash crop widely grown in the tropic. It is world’s largest 



F.O. Umoh, et al.   AJAFS 5 (2021) 43 -54 
 
 

45 
 

source of edible oil and ranks 13th among the food crops. It contains 45 to 51% high quality 

edible oil, 27.7% dietary protein, 24.2% soluble carbohydrates and minerals (Patel et al., 

2018). Despite the importance of groundnut, sufficient information on improving its 

production is lacking. This study aims at generating information on the best tillage practices 

for the growth of groundnut. 

 

 

2. Materials and Methods 
2.1 Study Area 

The study was conducted at the Akwa Ibom State University Teaching and Research Farm, 

Obio Akpa campus in Oruk Anam Local Government Area of Akwa Ibom State. The area 

lies between latitudes 40 50’ and 40 57’ and longitude 70 45’ and 70 55’E. The area has a humid 

tropical climate with an annual rainfall ranging from 2500 – 3000mm and annual mean 

temperature of about 270 C and a relative humidity ranging from 70 to 95%. The soils are 

deep and have loamy-sand to sand materials.  Because of their sandy nature, they are fragile 

and highly susceptible to erosion and leaching (Umoh, et al., 2018). They are also acidic in 

nature. The topography of the area is a low-lying coastal plain sand (Udo, 2008). The original 

rain forest has virtually disappeared because of clearing for farming activities. 

2.2 Field Layout 

The experiment was carried out in a field area of 336 m2 (21m x 16 m). After manual clearing 

and packing of debris, the experiment was laid out in a Randomized Complete Block Design 

(RCBD) with three replications measuring 16 m2 each. Each replicate contained four plots of 

4 x 4m each giving a total of twelve (12) plots for the entire experimental field. The distance 

between each replicate and each plot was 1 m apart. Four tillage practices were used as 

treatments were administered on their respective plots. The four tillage practices; Ridge, Bed, 

Zero till and Minimum tillage were used as treatment and groundnut seed (Ex-Darkar) was 

the test crop. The groundnut seeds were procured from National Root Crop Research 

Institute, Umudike, Abia State. Tools such as machete, spade, tape, weeding hoe, ropes, pegs, 

marker, pen and notebook were also used. 

 

2.3 Field Measurement  

The groundnut seeds were planted on the treatment plots on 3rdApril, 2018 at the rate of three 

(3) seeds per hole at the spacing of 0.25 x 0.75 m. Before sowing the seeds were soaked in 

water for few minutes to separate the viable ones from the non-viable (viable seeds sink to 

the bottom, while dead ones floated). The viable seeds were treated with apron-plus to protect 

the seeds from rodents or destruction by other insect pests. One week after germination, 

groundnut seedlings were thinned from three (3) plants to one (1) plant per stands. A basal 

rate of 12:12:17 N. P. K + 2 MgO fertilizer was applied two weeks after planting using side 

dressing. Weeding was done two times with a hoe in order to avoid competition for nutrients 

and to keep the field neat and tidy. Insect pests were controlled by hand picking. There was 

no disease control because no disease incidences were noticed. 

Harvesting was done on 23rdAugust 2018. In each plot, 5 randomly tagged plants were 

sampled avoiding plant at the borders to minimize error. The growth and yield parameters 

taken include plant height, number of leaves, number of pods per plant, number of seeds per 

pod, stem diameter and number of branches. The yield component obtained were counted, 

weighed, and recorded. The following data were generated; plant height was measured with a 
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meter ruler, as the height from the base of the crop (ground level) to the tip of the 

inflorescence. Leaf number was measured by counting all fully opened leaves per plant. Stem 

diameter was measured with a venier caliper. Branches were assessed by counting, while pod 

weight per plant and numbers of seeds were measured on a sensitive electronic balance 

(Ikojo, et al., 2005). Grain yield per pod was determined. Nodule number was assessed on the 

roots of the plant and the nodule number was counted as outlined by Umoh & Osodeke 

(2016). 

 

Dry matter percentage obtained as   = Weight of dry sample    x     100……………………1 

 Weight of fresh sample 

 

2.4 Soil Sampling 

Composite soil sample of the experimental plot (a representative soil sample of the 

experimental plots) was taken at 0-15cm depth before planting using soil auger. Samples 

were taken to the laboratory in a well-labelled polybag, air dried, crushed and sieved with 

2mm mesh and used for the following analysis: Particle size distribution was determined 

using the Bouycous Hydrometer method (Udo et al., 2009). The textural classes were 

determined using the USDA textural triangle. Soil pH was determined using a glass electrode 

pH meter (JENWAY 3520 MODEL) in a ratio of 1:2.5 in water. Electrical conductivity was 

then measured by the electrical conductivity meter (DOS – 307 MODEL) as described by 

Udo et al., 2009). Total nitrogen content was determined using the macro-KJELDHAL 

technique as described by Udo et al., (2009). Exchangeable acidity was determined by the 

method of Udo et al., (2009). Organic carbon was determined by the wet oxidation method 

and organic matter was determined by multiplying % organic carbon (OC) by the convention 

van Bemmelen factor of 1.724. Available phosphorous was extracted using the Bray P. I 

extractant, the concentration was read using spectrophotometer 22PC MODEL at 860nm 

wavelength (Udo et al., 2009). Exchangeable bases (Ca, Mg, K and Na) in the soil were 

extracted with I N ammonium acetate (IN NH4 OAC) solution, buffered at pH 7.0. The 

concentration of Ca and Mg were determined with Atomic Absorption Spectrophotometer 

and K and Na by the use of the flame photometer. Effective cation exchange capacity 

(ECEC) was obtained by the summation of the exchangeable bases and exchangeable acidity 

(Udo et al., 2009). Percentage Base Saturation (%) was calculated as follows: 

 

% Base Saturation = Exchangeable Bases x 100 ………………………………………….2 

    ECEC       1 

 

 2.5 Statistical Analysis 

Data collected were subjected to Analysis of variance (ANOVA). Significant means among 

treatments were separated using least significant difference (LSD) at 5% probability level. 

Correlation coefficient was run to explore the relationship between growth and yield 

parameters.  
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3. Results and Discussion 

3.1 Physicochemical Properties of Soils of the Experimental Sites  

The physicochemical properties of the soil are presented in Table 3.1. The textural class of 

the soil in the experimental site, based on the particle size distribution (sand, silt and clay 

fractions) was sand. Sand dominates the fraction with high value of 872gkg-1 while the silt 

had the least value (38gkg-1). The high sand content of the soil reflects the characteristics of 

acid sands of South-Eastern Nigeria (Enwezor et al., 1989). The lowest value of clay and silt 

reflects the characteristics of soils of very humid area, (Madueke et al., 2012). The soil was 

slightly acidic with pH values of 5.00 and is considered satisfactory for most crops (Enwezor 

et al., 1989). Electrical conductivity was low (salt free). The organic matter value of the soil 

was above the critical level of 2gkg-1 (Aduayi et al., 2002) for soils of eastern Nigeria. The 

Available phosphorus was high. The value of exchangeable bases of the soil were low. The 

low values of these bases have been reported in most Nigerian soils (Umoh et al., 2018) and 

could be attributed to leaching losses due to high rainfall. The order of abundance of 

exchangeable bases for the soil were Ca>Mg>K>Na. The percentage base saturation was 

high.   

 

3.2 Effect of Different Tillage Methods on Plant Height and Stem Diameter (cm) of 

Groundnut.  

The result of the effect of tillage methods on plant height and stem diameter is shown in 

Figure 3.1. It shows that ridge tilled soil had the tallest plant height while the zero tillage 

plots had the shortest height. The trend was in these order Ridge> Bed> minimum till> Zero 

till. The tillage method had a significant effect on the height and stem diameter of groundnut 

which is an expression of vegetative growth. Ridge tillage produced the biggest stem 

diameter but was not significantly different from other treatments. The tilling effect could be 

efficient in releasing of nutrient in the soil for plant uptake. Similar results were obtained by 

Aikins & Afuakwa (2010) for cowpea while Aikins et al., (2012) had similar result for maize 

growth on tilled plots in comparison with that in zero tilled plots.  

3.3 Effect of Different Tillage Methods on Number of Leaves, Branches and Nodules 

of Groundnut 
Leaves are the site of photosynthetic activities of crops through which biomass are produced, 

partitioned among various parts of crops and stored for crop productivity (Asare et al., 2011). 

Figure 3.2 illustrates the effect of the different tillage practices on number of leaves, branches 

and nodules of groundnut plant. The Bed tilled treatment produced the highest number of 

leaves, branches which could favor the translocation of assimilates toward increasing 

numbers of nodules while the Ridge tilled had the lowest. There was a significant difference 

in number of leaves, branches and nodulation between the tillage methods. The trend was as 

follows: Bed > Minimum > Zero > Ridge tillage. Similar results were observed by Aikins et 

al. (2012). A tillage experiment conducted by Omeke (2017) on Alfisols in savanna zone of 

Nigeria showed that, tillage stimulated nitrogen fixation. 

3.4 Effect of Different Tillage Methods on Weights of Fresh Plant, Dry Matter Yield, 

Grain Yield of Groundnut 

There was no significant effect of tillage method on fresh weight. The highest dry matter 

yield was produced at Bed tilled plots while the lowest dry matter yield was observed in the 

Zero Tillage plots. The trend was in this order of Bed > Minimum tilled > Ridge tilled > Zero 

tilled. These results are similar to the work of Manasseh et al., (2015) who reported higher 
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dry matter yield in conventional tillage plots in comparison with that of the Zero Tillage 

plots. Among the tillage methods, Bed tilled had the highest pod and grain yield while Zero-

tilled had the least as shown in Figure 3.3. The trends were as follows: Bed tilled > Minimum 

tilled > Ridge tilled > Zero tilled. These results indicated that tillage method has a significant 

effect on the yield of groundnut. Ndaeyo, et al., (2003) and Singh et al., (2014) also reported 

a significant yield increase of cocoyam and rice production to tillage practices, respectively.  

However, the observation in this study disagrees with the finding of Udoh et al., (2017) who 

obtained higher yield of maize on Zero tillage practice at Uyo, Akwa Ibom State, Nigeria.  

 

3.5 Correlation Metric Between Growth and Yield Parameters of Groundnut as 

Affected by Four Tillage Methods 

The relationships between growth and yield parameter of groundnut as affected by the four 

tillage methods are presented in Tables 3.2 to 5. Plant height, stem diameter, number of 

leaves and number of branches under bed tilled method was found to be significantly and 

positively correlated with fresh weight, and seed weight at P < 0.01 level (1.000** and 0.923) 

respectively. While nodule number showed negative effect (-0.304) on dry matter yield. 

(Table 3.2). Growth parameter under minimum tillage correlated negatively with dry matter 

yield, seed weight, pod weight and positively correlated with nodules numbers (Table 3.3). 

Under ridge tillage, growth parameter correlated significantly with dry matter yield, seed 

weight and negatively correlated with nodules number (Table 3.4). Plant height, number of 

leaves under zero tilled significantly correlated with nodule number and pod yield. The 

significant and positive relationship observed between dry matter yield, seed weight and pod 

weight on bed, ridges and zero tilled with growth parameter could be that those attributes are 

important determinants of groundnut yield. All the attributes assessed with the exception of 

nodule number showed positive effect on yield performance of groundnut. The tillage effect 

could be attributed to efficient releasing of nutrient into the soil system that made easy the 

uptake by plant. Also the growth attributes favored the translocation of assimilates during 

pods filling. A similar result was observed by Manasseh, et al., (2015), in their study growth 

parameters such as observed in this present study, increased maize yield. The negative effects 

of nodule number, on minimum tillage with growth parameter could be that the more the 

nodule number the less the pod filling and the more nodule number produced the less 

translocation of assimilates to pod filling leading to low yield.   

 

4.0 Conclusion and Recommendations 
This study evaluated the physico-chemical properties of soils planted with groundnut and the 

effect of four tillage methods on groundnut production. Based on the results obtained, the 

following conclusions were drawn: the soils were sandy in texture, slightly acidic, low in 

some nutrient and low in salt. Bed tillage had the tallest plant height, nodule number, dry 

matter, pod and biggest yield while Ridge method had the least. The study revealed that, the 

soils were low in nutrient and required application of fertilizers. The growth parameter 

significantly contributed to the yield of groundnut grown on coastal plain sand irrespective of 

the tillage method employed. Bed tilled produced the highest yield and minimum tillage 

favored the increase in nodule number. This method is recommended for groundnut 

production in coastal plain sand.  
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Table 3.1: Physico-chemical properties of soils planted with groundnut 

Parameters  Units Values  

Sand g kg-1 872 

Silt g kg-1 38 

Clay   g kg-1 90 

Texture  Sand 

pH  5.4 

EC dS m-1 0.08 

OM g kg-1 3.76 

TN g kg-1 0.14 

AV.P mg kg-1 13.72 

Ca cmol kg-1 8.8 

Mg cmol kg-1 2.6 

Na cmol kg-1 0.08 

K cmol kg-1 0.2 

EA cmol kg-1 1.93 

ECEC cmol kg-1 13.61 

BS % 85.82 
Key: Ec = electrical conductivity, OM = Organic matter, TN = Total nitrogen, AV.P = Available phosphorus, E.A = 
Exchangeable acidity, ECEC = Effective cation exchange capacity,Bs = Base saturation.   

 

 

 

 

 

 

 

 

 

 

Figure 3.1:  Effect of tillage methods on plant height and stem diameter (cm) of 

groundnut  

 

 

 

LSD (0.05) 
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NOL = Number of leaves, NOB = Number of branches and nodules number 

Figure 3.2:  Effect of tillage methods on number of leaves, branches and nodules of 

groundnut 

 

 

 

 

Figure 3.3: Effect of tillage methods on weights of fresh plant, dry matter, seed weight 

and pod weight of groundnut  

 

LSD (0.05) 

LSD (0.05) 



F.O. Umoh, et al.   AJAFS 5 (2021) 43 -54 
 
 

51 
 

Table 3.2: Correlations of growth parameters of groundnut under bed method 

 

 

 

Table 3.3: Correlations of growth parameters of groundnut under minimum-tillage 

method 

 

 
Plant 

height 

Stem 

diameter 

No of 

leaves 

Number 

of 

branches 

Wt. of 

fresh 

plant 

Dry 

matter 

Nodules 

No. 

Pod 

wt. 

Seed 

wt. 

Plant height 1 

       

 

Stem diameter 0.995 1 

      

 

Number of leaves 0.512 0.596 1 

     

 

Number of branches 0.985 .997(*) 0.655 1 

    

 

Wt. of fresh plant 0.026 -0.074 -0.845 -0.149 1 

   

 

Dry matter -0.35 -0.442 -0.984 -0.508 0.927 1 

  

 

Nodules No. 0.512 0.596 1.000(**) 0.655 -0.845 -0.984 1 

 

 

Seed wt. -0.589 -0.667 -0.996 -0.721 0.792 0.963 -0.996 

 

1 

Pod wt. -0.014 -0.115 -0.866 -0.189 .999(*) 0.942 -0.866 1 0.817 

** Correlation is significant at the 0.01 level (2-tailed). 

   

 

* Correlation is significant at the 0.05 level (2-tailed). 

   

 

 

 

  

 

 
Plant 

height 

Stem 

diameter 

No of 

leaves 

Number 

of 

branches 

Wt. of 

fresh 

plant 

Dry 

matter 

Nodules 

No. 

Seed 

wt. 

Pod 

wt 

Plant height 1 

        Stem diameter 0.364 1 

       Number of leaves 0.98 0.542 1 

      Number of branches 0.98 0.542 1.000(**) 1 

     wt of fresh plant 0.974 0.567 1.000(*) 1.000(*) 1 

    Dry matter 0.985 0.198 0.931 0.931 0.92 1 

   Nodules No. -0.199 0.841 0 0 0.03 -0.364 1 

  Seed wt. 0.981 0.175 0.923 0.923 0.91 1.000(*) -0.386 1 

 Pod wt 0.98 0.542 1.000(**) 1.000(**) 1.000(*) 0.931 0 0.923 1 

** Correlation is significant at the 0.01 level (2-tailed). 

    * Correlation is significant at the 0.05 level (2-tailed). 
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Table 3.4: Correlations of growth parameters of groundnut under ridge-tillage 

method 

 

 
Plant 

height 

Stem 

diameter 

No of 

leaves 

Number 

of 

branches 

Wt. of 

fresh 

plant 

Dry 

matter 

Nodules 

No. 

Pod 

wt. 

Seed 

wt. 

Plant height 1 

       

 

Stem diameter 0.874 1 

      

 

Number of leaves 0.996 0.83 1 

     

 

Number of branches 0.032 0.513 -0.052 1 

    

 

Wt. of fresh plant -0.175 -0.631 -0.091 -0.99 1 

   

 

Dry matter 0.963 0.972 0.937 0.299 -0.432 1 

  

 

Nodules No. -0.528 -0.874 -0.454 -0.866 0.929 -0.736 1 

 

 

Seed wt. -0.374 0.123 -0.451 0.915 -0.848 -0.112 -0.59 

 

1 

Pod wt. 0.882 1.000(**) 0.839 0.5 -0.619 0.976 -0.866 1 0.108 

** Correlation is significant at the 0.01 level (2-tailed). 

   

 

* Correlation is significant at the 0.05 level (2-tailed). 

   

 

 

 

Table 3.5: Correlations of growth parameters of groundnut underzero-

tillage method 

 

Plant 

height 

Stem 

diameter 

No of 

leaves 

Number 

of 

branches 

Wt. of 

fresh 

plant 

Dry 

matter 

Nodules 

No. 

Pod 

wt 

Seed 

wt. 

Plant height 1 

       

 

Stem diameter 0.405 1 

      

 

Number of leaves 

-

0.905* 0.023 1 

     

 

Number of branches -0.716 0.349 0.945 1 

    

 

Wt. of fresh plant 0.99 0.274 -0.955 -0.805 1 

   

 

Dry matter 0.966* 0.154 -0.984 -0.872 0.992 1 

  

 

Nodules No. 0.963 0.637 -0.756 -0.5 0.916 0.859 1 

 

 

Seed wt. -0.72 -0.926 0.355 0.03 -0.616 -0.514 -0.881 

 

1 

Pod wt. -0.551 -0.986 0.143 -0.189 -0.43 -0.315 -0.756 1 0.976 

** 

Correlation is significant at the 0.01 level (2-

tailed). 

   

 

* 

Correlation is significant at the 0.05 level (2-

tailed). 
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