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ABSTRACT 

A field study was carried out at the Teaching and Research Farm of Joseph Sarwuan Tarka University, 

Makurdi, to investigate the response of groundnut (Arachis hypogaea) to zinc sulphate (ZnSO4) 

application in Makurdi, Nigeria, a region characterized by sandy loam soils with low organic carbon 

(0.42%) and nitrogen (0.063%) content. The experiment employed a Randomized Complete Block 

Design (RCBD) with five ZnSO4 treatments (0, 20, 30, 40, and 50 kg ha⁻¹) replicated three times. The 

Samnut 24 variety of groundnut was planted and grown to maturity, with all necessary agronomic 

practices carried out as required. Growth and yield parameters were measured, including plant height, 

number of leaves, number of branches, pods per plant, and pod yield. Results indicated that ZnSO4 

application significantly enhanced plant height at 6 and 8 weeks after planting (WAP), with the highest 

increases observed at 40 kg ha⁻¹ (15.50 cm and 16.17 cm, respectively) and 50 kg ha⁻¹ (16.67 cm and 

16.83 cm, respectively). However, no significant effects were noted on the number of leaves or branches. 

Yield parameters demonstrated a pronounced response, with pod yield increasing from 900 kg ha⁻¹ in the 

control to 1,410 kg ha⁻¹ at 50 kg ha⁻¹ ZnSO4. The number of pods per plant also rose significantly, from 

35.33 (control) to 46.00 at 50 kg ha⁻¹. The study concludes that ZnSO4 application at 50 kg ha⁻¹ optimizes 

groundnut yield in Makurdi's nutrient-deficient soils; this rate is therefore recommended for groundnut 

production in the study area. 
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INTRODUCTION 
Groundnut (Arachis hypogaea), also commonly known as the peanut, is an economically important crop 

cultivated globally and highly prized for its nutritional content. Groundnut belongs to both the grain 

legume and oilseed crop classifications due to its rich oil content (Ojiewo et al., 2019). This plant is a 

versatile and robust species, capable of growing on nearly every type of soil, a feature that greatly 

enhances its agricultural viability across diverse geographical regions (Ojiewo et al., 2019). 

The crop's nutritional composition is remarkable, comprising about 50% oil, 25–30% protein, 20% 

carbohydrate, and 5% fibre and ash content (Ojiewo et al., 2019). Furthermore, groundnut's role extends 
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beyond food supply; it plays a pivotal part in the livelihoods of millions of smallholder farmers globally 

due to its market value and demand. This dual role as a food and cash crop underlines its importance for 

food security and the rural economy. 

However, despite its resilience and adaptability, groundnut yield is often limited by several factors, one of 

the most critical being soil nutrient deficiency. Despite the application of recommended NPK (nitrogen, 

phosphorus, potassium) fertilizers, groundnut yield often does not reach its potential (Cakmak, 2008). 

This shortfall is primarily attributed to the deficiency of micronutrients in the soil, a situation that has 

been exacerbated by intensified agricultural practices, the use of straight fertilizers, and increased crop 

nutrient demand associated with higher productivity (Alloway, 2008). 

Among these micronutrients, zinc (Zn) stands out for its crucial role in plant growth and development. 

Zinc is an essential trace element that acts as an activator of various enzymes directly involved in the 

biosynthesis of growth substances such as auxin, a hormone that promotes cell division and biomass 

production (Hafeez et al., 2013). These essential components are subsequently stored in plant organs, 

notably the seeds, directly impacting the yield and quality of the groundnut crop. Despite the critical role 

of zinc in plant growth, studies have shown that a majority of the world's soils are deficient in this vital 

micronutrient (Cakmak, 2008). This deficiency has been linked to significant yield loss and reduced 

nutritional quality of crops, impacting not only individual farmers' livelihoods but also the food security 

of entire regions (Aboyeji et al., 2019). 

This study is intended to help bridge the knowledge gap concerning the micronutrient status of Makurdi 

soils and the response of groundnut to zinc fertilizer application. Given the economic and nutritional 

importance of groundnut, improving its productivity is paramount for enhancing food security and 

economic growth (Ojiewo et al., 2019). In view of the influence of zinc on groundnut production and the 

apparent zinc deficiency in the soils of the study area, this research was carried out to evaluate the 

response of groundnut (Arachis hypogaea) to zinc sulphate application in Makurdi, Benue State, Nigeria. 

 

MATERIALS AND METHODS 

Description of Study Area 
This study was conducted at the Teaching and Research Farm of Joseph Sarwuan Tarka University, 

Makurdi (Lat. 7° 41′ N, Long. 8° 31′ E). The location falls within the Southern Guinea Savanna agro-

ecological zone of Nigeria and is characterized by a bimodal rainfall pattern. The rains begin in April and 

last until early August, while a second, heavier rainy period starts in late August and lasts until October; 

November to March are typically dry months. Temperature ranges between 21°C and 30°C, and the mean 

annual rainfall of the area is 1,108.28 mm (Dogwo, 1997). Climatically, Makurdi falls within the tropical, 

sub-humid, wet-and-dry climate zone, which has two distinct seasons — wet and dry (Clement, 2013). 

The wet season runs from April to October, while the dry season runs from November to March (Tyubee, 

2009). 

Soil Collection and Analysis 
Soil samples were collected at a depth of 0–20 cm, as recommended by Landon (1991). Composite 

samples were prepared and taken to the Soil Science Laboratory of the University for physicochemical 

analysis. Analyses conducted included particle size (%), soil pH (1:2.5), organic carbon (%), total 

nitrogen (%), available phosphorus (mg kg⁻¹), exchangeable bases (cmolc(+) kg⁻¹), and micronutrients 

(mg kg⁻¹). Soil particle-size distribution was determined by the Bouyoucos hydrometer method (Gee & 

Bauder, 1996), and textural classes were determined using the USDA textural triangle. Soil pH was 

determined electrometrically in 1:2.5 soil–water suspensions as described by Thomas (1996). Available P 

was determined by the Bray-1 method (Bray & Kurtz, 1945). Organic carbon was determined by the 

Walkley–Black wet digestion method (Nelson & Sommers, 1982). Total nitrogen was determined by the 

micro-Kjeldahl digestion–distillation method (Bremner & Mulvaney, 1982). Exchangeable K and Na 

were determined by flame photometry, while Ca and Mg were determined by atomic absorption 

spectrophotometry (AAS), as described by Petersen (1996). Available Cu, Zn, Fe, and Mn were extracted 

using DTPA, as described by Lindsay and Norvell (1978). 
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Experimental Layout 
The experiment comprised five ZnSO₄ treatments (0, 20, 30, 40, and 50 kg ha⁻¹) laid out in a Randomized 

Complete Block Design (RCBD) with three replications. 

Land Preparation and Agronomic Practices 
The land was cleared and ridged manually to obtain a fine tilth. The Samnut 24 variety of groundnut was 

planted, two seeds per hole, at a spacing of 1 m × 0.5 m within and between rows, respectively. This 

variety was selected for its popularity and adaptability to local conditions. Weeds were controlled mainly 

by hand-hoeing, with occasional hand-pulling of weeds close to the plants. A basal application of NPK 

fertilizer was applied at the recommended rate for groundnut across all plots. 

Data Collection and Analysis 
Data were collected on the following growth parameters. Number of leaves: five plants were tagged in 

each plot, and the number of leaves on each was counted and averaged to obtain the mean number of 

leaves per plant. Number of branches: the number of branches was recorded for the same tagged plants 

within each treatment plot, counted from the base of the plant to the apex to include all primary and 

secondary branches. Plant height: plant height was measured from the base of the stem to the tip of the 

apical meristem using a measuring tape. Measurements were taken at the same intervals as the leaf and 

branch counts (6 and 8 weeks after planting) to capture growth rate and vigour across the different zinc 

application rates. 

At harvest, data were collected on yield parameters, namely the number of pods per plant and pod yield 

(kg ha⁻¹). 

Data collected from the study were subjected to analysis of variance (ANOVA) using GENSTAT, 17th 

edition, statistical software. Treatment means were separated using the Least Significant Difference 

(LSD) test at the 5% probability level. 

 

RESULTS 

Properties of the Experimental Site 
The properties of the experimental site are presented in Table 1. The soil was characterized as sandy 

loam, consistent with its clay (11.20%), silt (9.28%), and sand (79.52%) content. The soil pH was 6.21, 

indicating a slightly acidic reaction. Soil fertility indicators were generally low: organic carbon content 

was 0.42%, and total nitrogen content was 0.063%. Available phosphorus (4.30 mg kg⁻¹) was also low 

relative to levels considered optimal for groundnut growth. 

The cation exchange capacity (CEC) of the soil was 5.20 cmol kg⁻¹, with total exchangeable bases (TEB) 

of 4.21 cmol kg⁻¹ and a base saturation of 80.96%. Among the exchangeable cations, calcium (2.86 cmol 

kg⁻¹) and magnesium (1.04 cmol kg⁻¹) were the dominant bases, followed by potassium (0.21 cmol kg⁻¹) 

and sodium (0.10 cmol kg⁻¹). 

Table 1: Properties of Soils of the Experimental Site 

Parameter Value 

pH (H₂O) 6.21 

Clay (%) 11.20 

Silt (%) 9.28 

Sand (%) 79.52 

Textural class Sandy loam 

OC (%) 0.42 

N (%) 0.063 

Available P (mg kg⁻¹) 4.30 

Usman et al.  .….. Int. J. Innovative Food, Nut. & Sust. Agric. 14(3):37-42, 2026 

 



40 

 

Parameter Value 

OM (%) 0.69 

Ca (cmol kg⁻¹) 2.86 

Mg (cmol kg⁻¹) 1.04 

K (cmol kg⁻¹) 0.21 

Na (cmol kg⁻¹) 0.10 

TEB (cmol kg⁻¹) 4.21 

CEC (cmol kg⁻¹) 5.20 

EA (cmol kg⁻¹) 0.99 

BS (%) 80.96 

Estimated as organic carbon (%) × 1.724 (van Bemmelen factor). 

Effect of Zinc Sulphate (ZnSO₄) on the Growth of Groundnut 
The effects of ZnSO₄ application on the growth of groundnut are presented in Table 2. The number of 

branches and the number of leaves at 6 and 8 weeks after planting (WAP) were not significantly affected 

by ZnSO₄ application at any rate, indicating that, within the tested range, ZnSO₄ did not markedly 

influence branching or leaf development. 

In contrast, plant height at both 6 and 8 WAP was significantly affected by ZnSO₄ application. The 

greatest increases in plant height were recorded at the 40 and 50 kg ha⁻¹ application rates, with plants at 

50 kg ha⁻¹ reaching 16.67 cm and 16.83 cm at 6 and 8 WAP, respectively, compared with 10.33 cm and 

11.83 cm in the control. 

 

Table 2: Effect of Zinc Sulphate (ZnSO₄) on the Growth of Groundnut 

ZnSO₄ (kg ha⁻¹) 
NOB 6 

WAP 

NOB 8 

WAP 

NOL 6 

WAP 

NOL 8 

WAP 

Plant Ht (cm) 

6 WAP 

Plant Ht (cm) 

8 WAP 

0 5.75 6.33 142.00 162.00 10.33 11.83 

20 7.00 7.33 149.00 175.00 14.00 13.33 

30 6.00 6.17 157.00 186.30 15.00 15.50 

40 6.67 7.00 190.30 207.30 15.50 16.17 

50 6.75 7.33 166.70 221.00 16.67 16.83 

LSD (p < 0.05) NS NS 28.27 27.08 1.35 1.97 

NOB = number of branches; NOL = number of leaves; WAP = weeks after planting; NS = not 

significant. 

Effect of Zinc Sulphate (ZnSO₄) on the Yield of Groundnut 
Table 3 presents the effect of ZnSO₄ application on groundnut yield parameters. The number of pods per 

plant (NOPPP) and pod yield increased significantly with increasing ZnSO₄ application rate. 

NOPPP increased progressively from 35.33 in the control to 46.00 at 50 kg ha⁻¹. Similarly, pod yield rose 

from 900 kg ha⁻¹ in the control to 1,410 kg ha⁻¹ at 50 kg ha⁻¹, with the highest yield responses recorded at 

the 40 and 50 kg ha⁻¹ treatments. 
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Table 3: Effect of Zinc Sulphate (ZnSO₄) on the Yield of Groundnut 

 

ZnSO₄ (kg ha⁻¹) NOPPP Pod yield (kg ha⁻¹) 

0 35.33 900 

20 39.33 1,250 

30 40.33 1,275 

40 41.00 1,397 

50 46.00 1,410 

LSD (p < 0.05) 3.34 42.50 

NOPPP = number of pods per plant; NS = not significant. 

 

DISCUSSION 
The properties of the experimental site (Table 1) reveal a sandy loam soil with a slightly acidic pH (6.21) 

and low organic carbon (0.42%) and nitrogen (0.063%) content. These findings are consistent with other 

studies conducted in similar agro-ecological zones, which have also reported low organic matter and 

nutrient content in the soil (Adaikwu & Ali, 2013). The low available phosphorus (4.30 mg kg⁻¹) and 

organic matter content recorded at the site are in line with the findings of Anjembe and Ibrahim (2018), 

who reported similarly low phosphorus status in Alfisols of Benue State, Nigeria, underscoring the need 

for nutrient augmentation for optimal crop growth. 

The increase in plant height at higher ZnSO₄ application rates (40 and 50 kg ha⁻¹) observed in this study 

aligns with the findings of Hafeez et al. (2013), who reported that zinc plays a vital role in plant growth, 

particularly in height development. The lack of significant change in the number of branches and leaves at 

different ZnSO₄ levels is consistent with Aboyeji et al. (2019), who similarly found that, while zinc is 

essential for growth, its influence on branching and leaf development may be limited. 

The substantial increase in the number of pods per plant and overall pod yield at higher ZnSO₄ application 

rates, particularly 40 and 50 kg ha⁻¹, is consistent with Cakmak (2008), who reported a similar positive 

yield response to zinc supplementation in other crops. This finding is further supported by Pandey et al. 

(2006), who reported that zinc is critical for pollen viability and reproductive development in legumes, 

thereby enhancing seed yield. 

 

CONCLUSION AND RECOMMENDATION 
This study, conducted in Makurdi, Nigeria, examined the effects of zinc sulphate (ZnSO₄) application on 

the growth and yield of groundnut. The experimental site's soil was characterized as sandy loam with low 

organic carbon and nitrogen content and a slightly acidic pH. ZnSO₄ application did not significantly 

affect the number of branches or leaves but had a pronounced effect on plant height, particularly at higher 

application rates. ZnSO₄ application also significantly increased the number of pods per plant and pod 

yield, particularly at the 40 and 50 kg ha⁻¹ rates. 

These results highlight the role of zinc in enhancing groundnut growth and yield in low-fertility soils 

typical of many parts of sub-Saharan Africa, and provide useful evidence for improving groundnut 

productivity through zinc-based micronutrient management. On the basis of these findings, application of 

ZnSO₄ at 50 kg ha⁻¹ is recommended for groundnut production in the study area. 
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