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Abstract  

Animal waste is an important nutrient resource necessary to optimized crop yield in many sub-Saharan countries 

leading to increase in food security. This is mainly because manure improves soil texture, water holding capacity, 

increases soil nutrients supply and ultimately increase crop yield per unit area of land. However, there is scanty 

information on the use of bio-slurry as a nutrient source for cultivation of bambaranut. Therefore, a field trial 

was conducted in 2021 to evaluate the effect of bio-slurry and phosphorus on the yield parameters of bambaranut. 

The experiment consisted of four (4) levels of bio-slurry (0, 2.5, 5.0 and 7.0) t/ha and three (3) levels of 

phosphate fertilizer (SSP) at (0, 50 and 100) Kg/ha. The experiment was laid in Randomised Complete Block 

Design in three (3) replications. The result of the trial indicated that yield (702.5 kg/ha) obtained from 

applications of bio-slurry at 7.0 t/ha plus SSP at 50 kg/ha was statistically the same with yield (712.1 kg/ha) 

obtained from SSP at 100 kg/ha. Though combined application of bio-slurry and SSP at all levels gave higher 

yields compare to sole application of either bio-slurry or SSP, this had no statistical difference. It was inferred 

that incorporation of bio-slurry could possibly reduce the quantity of mineral fertilizers required for cultivation 

of the bambaranut. The use bio-slurry plus fortified with phosphate fertilizer should be encourage in bambaranut 

cultivation in the study area.  
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1.0 INTRODUCTION 

Bambaranut is an important crop which supplies protein need of many smallholder farmers in many developing 

countries in sub-Saharan region.  The crop is an indigenous African legume and can be grown on relatively low 

fertile soils where other crops have failed (Temegne  et al.,2018a).  Bambara nut even though is one of the most 

neglected crops it is the third most consumed legumes in Africa after groundnuts and cowpea (Gulzar and 

Minnar 2016). The proximate composition analysis indicates that bambaranut contains 5.50–6.00% fat, 17–27% 

protein, 2.80–4.40% ash, 3.30–4.40% crude fiber, 60–63% carbohydrate (Olanipekun et al.,2012).  A study by 

Oyeyinka et al. (2018) indicates that amino acids and micronutrients composition of bambara nut can be 

compared to the composition of amino acids and micronutrients in soybean.  There are varying ways in which 

bambara nut is utilize among communities in the sub-Saharan countries. For instance, the seeds can be processed 

into flour and used as ingredients for several traditional foods. Also, the seeds can be processed into milk (Arise 

et al., 2019; Olatunde et al., 2020). 

The capacity of the soil to supply essential nutrients is often enhanced by inorganic fertilizers, which 

contribute directly to higher crop yield potential with negative consequences on the soil environment (Faheed  et 

al.,2008;Harvelin et al.,2014; Reddy, 2016).  Inorganic fertilizer as farm input may cause accumulation of heavy 

metals in the crop system and has deleterious effects on soil physical properties; depletes soil organic matter, 

leached soil nutrients and cause soil acidification (Chibueze et al., 2013 and Adediran et al.,2014). There exist 

economic factors that limit continuous use of chemical fertilizers as farm input; the rising cost of inorganic 

restricts the use of the commodity by most smallholders’ farmers in sub Saharan countries.  Combination of 

mineral fertilizers and organic manure is viewed by researchers as a technique that can reduce challenges 

inherent with mineral fertilizer yet increase yield out put on sustainable bases at low cost to the farmer. 

The use of manure in crop farming provides reliable alternative to inorganic fertilizer. Several studies 

indicates that manure contributes to soil rehabilitation by addition of organic matter, improves soil structure, 

increase water holding capacity and buffers changes in soil pH (Antil and Singh, 2007; Fageria,2012; Jarvan et 

al., 2017). Following Government’s initiative on pig production, many smallholder farmers have embraced pig 

farming, in which several tones of bio-slurry is been generated. There is little knowledge on the use of bio-slurry 

to enhance soil fertility as a consequence most farmers do not necessarily incorporate the slurry in crop 
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production. Therefore, this study was carried out to evaluate the influence of bio-slurry and phosphorus (SSP) 

fertilizer on the yield parameters of bambaranut in Southern Guinea savannah.       

 

2.0 MATERIALS AND METHODS 

2.1 Study location and description 

The study was conducted on a farmer’s field under rain-fed conditions in Gwer -West local Government. The 

town is located   within the Southern Guinea Savanna Agro- Ecological Zone of Nigeria on the coordinates 

7°37'55.60" N 8°12'59.62" E . The area has two distinct seasons; wet and dry with mean annual rainfall of 1250 

mm and mean temperature of 320C. The area of land has been under continuous cultivation of sorghum and 

sesame. 

 

2.2 Experimental Treatments and Design 

The treatments were; 

i. Control 

ii. 2.5t/ha BS 

iii. 5.0t/ha BS 

iv. 7.0t/ha BS 

v. 50kg/ha SSP 

vi. 100kg/ha SSP 

vii.  2.5t/ha BS + 50 kg/ha SSP 

viii. 5.0t/ha BS + 50 kg/ha SSP 

ix.  7.0t/ha BS + 50 kg/ha SSP 

These treatments were laid in Randomized Complete Block Design (RCBD) in three replications. 

 

2.3 land preparation 

Land clearing was done manually using cutlass and hoe. The plot size was 3m by 3m with a distance of 1m 

between the plots 

 

2.4 Chemical analysis of bio-slurry 

The bio-slurry which was pig-slurry sample was obtained from oracle farms limited located in Makurdi. About 

500g bio-slurry sample was taken to the laboratory for nutrient content analysis. The sample was air dried 

grounded and pass through 2 mm sieve The total nitrogen (N), available phosphorus (P), exchangeable bases (Ca, 

Mg, K and Na) soil pH, organic matter (OM) content were estimated according to the laboratory procedure 

outlined by IITA (1982). 

 

2.5 Treatment application and sowing of crop 

The bio-slurry and SSP fertilizer were applied in accordance to the treatments during seedbed preparation. This 

was proceeded by sowing after 7days of fertilizer application, on the 17th August, 2021. The spacing was 45cm 

by 45cm; two seeds were sown per hole and later thinned to one after crop emergence.  

 

2.6 Data collection and statistical analysis 

The data on dry seed yield (kg/ha), number of pods per plant and weight of seed per plant were determined at 

harvest. These crop data were subjected to analysis of variance (ANOVA) and the means  that were statistically 

different were separated using Fisher’s least significant difference (F-LSD) at 5% level of probability (Obi, 

2001). 

 

3.0 RESULTS       

3.1 Chemical composition of bio-slurry 

The chemical composition of bio-slurry is presented in Table 1. The soil pH was slightly alkaline 7.64, organic 

matter content was 16.01%, and the concentrations of nitrogen and phosphorus were 0. 62 %  and 165.2 ppm 

respectively.  The exchangeable cations were; K (10.15 cmol/kg), Ca (50.81 cmol/kg), Mg (1.53 cmol/kg), Na 

(0.78 cmol/kg). It could be deduced from the result of chemical analysis that bio-slurry had relative high 

concentrations of essential nutrient elements necessary for growth and yield of crop.  

Table 1: Chemical composition of bio-slurry 

Parameters         pH     OM (%)   N (%)   P (ppm)      Exchangeable cations (cmol/kg) 

                                                                                          K           Ca        Mg        Na 

Value                7.64    16.01         0.62       165.2              10.1      50.81    1.53       0.78  

   cmol/kg: cent mole of cation, ppm: parts per million 
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3.2 Effect of bio-slurry and mineral fertilizer on the yield parameters and seed weight of bambaranut 

3.2.1 Number of pods per plant 

Pods yield was significantly (p<0.05) affected by bio-slurry and mineral fertilizer application (Table 2). The 

highest number of pod yield per plant (45) was obtained from the mixture of bio-slurry at 7.0 t/ha plus 50 kg/ha 

of mineral fertilizer. The lowest number of pod yield (18) was obtained from non fertilizer treatments which 

suggest that bambaranut like other leguminous plant requires soil nutrients for optimal yield. There was no 

statistical difference between applying mineral fertilizer at 100kg/ha, and application of mineral fertilizer at 50 

kg/ha plus bio-slurry at 7.0 t/ha. This suggests that addition of bio-slurry as a plant nutrient source could 

minimize the quantity of mineral fertilizer required by the plant. This result agrees with Shiyam et al. (2016)  

working in coastal rainforest zone of south eastern Nigeria reported that pod yield was significantly affected by 

fertilizer treatments at varying rates.  

Table 2: Effect of treatment on number of pods yield per plant 

Treatment              Value 

Control                 17a 

2.5t/ha BS                17a 

5.0 t/ha BS                23ab 

7.0 t/ha BS                27b 

50 kg/ha SSP                38bc 

100 kg/ha SSP                42c 

2.5 t/ha BS + 50 kg/ha SSP                38bc 

5.0 t/ha BS + 50 kg/ha SSP                38bc 

7.0 t/ha BS + 50kg/ha SSP                42c 

LSD (p<0.05)                    6.1 

BS-bio-slurry, SSP-single supper phosphate, mean bearing  

 the same alphabet are statistically the same 

3.2.2 Seed weight per plant 

The weight of seeds per plant was significantly influenced by fertilizer application (Table 3).  The mixture of 

bio-slurry and mineral fertilizer gave the highest seed weight at all levels of the mixture compared to sole 

application of mineral fertilizer even though there was no significant difference between seed weight obtained 

from sole application of mineral fertilizer and seed weight of plants obtained from bio-slurry plus mineral 

fertilizer at all levels of mixture . The highest seed weight (52.5kg/ha) was obtained at the mixture of bio-slurry 

at 7.0 t/ha plus 50kg/ha of mineral fertilizer. Non fertilizer (control) treatment gave the lowest seed weight (32 

kg/ha) per plant, which was statistically the same with seed weight obtained from manure at 2.5, 5.0 and 7.0 t/ha. 

Sole application of mineral fertilizer at 100kg/ha gave seed weight statistically the same with bio-slurry plus 

mineral fertilizer at all levels. This result agrees with Berchie et al. (2010) and Shiyam et al. (2016) who reported 

that seed weight of bambaranut was significantly affected by oganomineral fertilizer.  

Table 3: Effect of treatment on seed weight per plant 

Treatment              Value (g) 

Control                 32a 

2.5t/ha BS                32a 

5.0 t/ha BS                32.7a 

7.0 t/ha BS                35.1a 

50 kg/ha SSP                48b 

100 kg/ha SSP                52.1c 

2.5 t/ha BS + 50 kg/ha SSP                49.7bc 

5.0 t/ha BS + 50 kg/ha SSP                52c 

7.0 t/ha BS + 50kg/ha SSP                52.5c 

LSD (p<0.05)                    3.10 

LSD -BS-bio-slurry, SSP-single supper phosphate, 

mean bearing  the  same alphabet are statistically the same 

3.2.3 Seed yield per hectare 

The seed yield of bambaranut was influenced by bio-slurry and mineral fertilizer as can be observed in Table 4. 

Control treatment had the lowest seed yield per hectare (617.9 kg/ha). Even though higher seed yield per hectare 

were obtained from sole manure treatments compared to control, there was no statistical difference (p>0.05) 

between seed yield obtained from control treatment and sole application of manure at all level. The highest seed 

yield per hectare was obtained from sole application of mineral fertilizer at 100kg/ha (712.1kg/ha) but was 

statistical the same with yield obtained from application of bio-slurry at 5.0t/ha plus mineral fertilizer at 50kg 
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and yield obtained from bio-slurry application plus mineral fertilizer at 7.0 t/ha and 50 kg/ha. This result agrees 

with Wamba et al.2012 who reported that seed yield of bambaranut was significantly improved by fertilizer 

application. The influence of manure and mineral fertilizer on crop yield has been widely reported (Nweke and 

Emeh,2013; Anetor and Emueti,2014). 

Table: 4 Effect of treatment on seed weight per hectare 

Treatment Value (kg/ha) 

Control   617.9a 

2.5t/ha BS 619.3ab 

 

5.0 t/ha BS 

                                         

622.7abc 

7.0 t/ha BS  635.1bc 

50 kg/ha SSP  638c 

100 kg/ha SSP  712.1e 

2.5 t/ha BS + 50 kg/ha SSP  679.7d 

5.0 t/ha BS + 50 kg/ha SSP  688.3d 

7.0 t/ha BS + 50kg/ha SSP   702.5e 

LSD (p<0.05)  17.03 

LSD -BS-bio-slurry, SSP-single supper phosphate, mean bearing  

the  same alphabet are statistically the same 

 

4.0 Conclusion 

The application of bio-slurry and a nutrient source significantly influence crop yield either as sole nutrient source 

or plus mineral fertilizer. Also, the quantities of mineral fertilizer necessary for optimal crop yield could be 

minimized with the addition of bio-slurry as fertilizer. Therefore, bio-slurry plus mineral fertilizer is 

recommended for cultivation of bambaranut in the study area.   
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