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ABSTRACT 

The use of soil amendment in raising good quality tree seedlings at nursery stage cannot be 

underestimated. Also, the utilization of agricultural and/or industrial wastes as organic manure is 

gaining more popularity in the field of scientific research. This study is designed to investigate 

the comparative effect of Brewer’ spent grain (BSG) and Horse dung on the seedlings growth of 

Tetrapleura tetraptera Schum and Thonn. The seeds of T. tetraptera was first sown in a basket 

filled with sterilized river sand. After sprouting, the seedlings were transplanted into potting 

media mixed at varying levels of organic manure and top soil. There are four treatments 

replicated ten times making total of forty polythene pot and laid down in a completely 

randomized design (CRD). The parameters assessed are; Plant height, Leaf production count and 

stem girth. All data collected were subjected to the Analysis of Variance (ANOVA) at 5% level 

of probability. The results of this study revealed that organic manure have effect on all the 

parameters assessed. The organic manure that best suit the production of good quality seedlings 

of T. tetraptera is 25g of horse dung + 2kg of topsoil (T2). The result from the ANOVA revealed 

that, there are significant differences in all the parameters assessed at 5% level of probability. 

Conclusively, when using BSG as a potting medium, it should be mixed and watered regularly 

with good quality top soil at least four weeks before transplanting and combination of two 

organic manure should be avoided as it does not support vigorous seedling production.  

Keywords: Tetrapleura tetraptera Schum and Thonn , Soil amendment, , Brewer’ spent grain 

(BSG), Horse dung 

 

1. INTRODUCTION 

Organic manure is made up of wholly natural components of vegetable and/or animal origin 

which offers a versatile scope of applications with a well-balanced composition as well as mild 

long-lasting effect [1]. It is delivered into the soil with the assistance of biological activity 

(bacteria) and are converted into nutrients available for plant growth. It is not only safe for plants 

but also serves to reduce the risk of roots/plant fibers scorching. Nwoboshi [2}elucidated that 

organic fertilizers maintain both the above-ground and underground parts of plant.Sartain [3] 
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explained that the benefit of organic matter is to supplies most of the Nitrogen, Sulphur and half 

of Phosphorus taken up by unfertilized plants. The slow release pattern of Nitrogen and Sulphur 

mineralization offer a definite advantage over soluble fertilizer. 

In the manufacture of   beer, various residue and by-products are generated the most common 

ones are spent grains, spent hops and surplus yeast, which are generated from the main raw 

material [4]. Fillaudeau [5] elucidated that spent grains are the major by-products of mashing 

process, which is one of the initial operations in brewery in order to solubilize the malt and 

cereals grains to ensure adequate extraction of the wort (Water with extracted matter). 

Nowadays, in accordance with the need of tendency to find solution for waste utilization, mainly 

for industry residues, Brewer’s spent grains (BSG) proved to be useful in application such as 

human and animal nutrition, energy production, paper manufacture and absorbent material [4].  

Moreover, horse manure adds organic matter that help soil to retain moisture and structure, it 

prevents compaction and help to prevents nutrients from leaching away. It can also help balance 

extreme soil PH. It has been validated that horse manure is far better for plants and lawn than 

chemical fertilizer because it contains large amount of organic matter so, it feeds and builds the 

soil while it nourishes the plant [6].  Horse manure contains grass and weeds seeds, as horse do 

not digest seeds, the way cattle do[7]. 

Tetrapleura tetraptera is a deciduous treein the family Fabaceae that grows up to 20 - 25min 

height with girth of 1.5 – 8m.Aladesanmi [8] reported that T. tetraptera is common on the 

fringes of West Africa rainforest beltand widely distributed through the tropical African forest 

especially secondary forest. He further explained thatit is locally known as Aridan (Yoruba), 

Oshosho (Ibo), Dawo (Hausa), Prekese (Ghana) and the fruit consist of a fleshly pulp with small, 

brownish- black seeds, the dry fruit has a pleasant aroma.T. tetrapterais highly medicinal and 

can also be used as food not minding its good quality timber.  

The nutritional quality of the dry fruit of T. tetraptera hasbeen assessed by Essien et al. [9]. The 

fruit shell, fruit pulp and seed contained varying amounts of nutrients such as protein, lipids and 

minerals, which were comparable and some were even higher than popular spices such as red 

pepper, onion. The plant is used traditionally in the management of convulsion [10], leprosy, 

inflammation and rheumatic pains. Infusion of the whole fruit is taken as a recuperative 

tonic[11]. Industrially, the flower and the fruits are used in making perfumes and pomades, the 

pomades produced are used in curing rheumatism while the ashes produced after burning are 

used for soap making[12]. 

To a larger extent, most people depend greatly on medicinal plants as an important source of 

remedy and treatment for most casual and life-threatening diseases. Researchers also reveal that 

this plant has anti-inflammatory, hypotensive, neuromuscular [13], cardiovascular, anti-

ulcerative, molluscicidal and anti-microbial properties [8].Despite all these benefits, T. tetraptera 

plantation is very scarce and therefore it will be encouraged to ensure its consistence plantation 

establishment. However, Omidiji [14] reported that the use of organic manure as a silvicultural 

tool will hasten the plant growth and helps in the production of vigorous stock. Hence, this study 

is therefore needed to examine the comparative effect of brewer’ spent grains and horse dung on 

the seedling growth of T. tetraptera. 
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2. MATERIALS AND METHOD 

2.1 Experimental Design  
The study was carried out within the premises of Federal College of Forestry, Jericho, Ibadan 

North-West local Government Area of Oyo state. The fruits of T. tetraptera were obtained from 

the seed store of the Forestry Research Institute of Nigeria, Ibadan. The Brewer’s Spent Grain 

(BSG) was obtained from Nigeria brewery industry, Alakia along old Ife road, Ibadan, Oyo state. 

The horse dung was obtained from polo Garden, Eleyele Ibadan. Prior to the commencement of 

this study, BSG, horse dung and top soil were analyzed to detect the level of Nitrogen, 

Phosphorus and Potassium present therein as well as the nature of top soil used.  

The river sand used was washed, sterilized and sieved to remove all particles and pebbles 

that might affect the proper germination of the seed and was used to fill the baskets, after which 

the seeds of T. tetraptera were sown. The top soil used was air dried and sieved while the horse 

dung was also air dried and then ground to powder form for easy mixing and fast decomposition 

in the soil. The powdered horse dung and BSG were thoroughly mixed with topsoil at different 

ratio. These mixture were watered for two weeks before transplanting to aid decomposition and 

mineralization as well as to avoid reduction in the concentration of organic manure.The initial 

measurements of the T. tetraptera seedlings were taken and watered immediately. This 

experiment was laid down in a Completely Randomized Design (CRD) comprising of four 

treatments replicated ten times making a total of forty polythene pots. 

The treatments are as follow: 

T1= Control (only top soil) 

T2= 2kg of topsoil + 25g of horse dung 

T3= 2kg of topsoil + 25g of Brewer’s spent grains 

T4= 2kg of topsoil +12.5g of horse dung +12.5 of Brewer’s spent grains 

2.2 Parameters assessed 
Plant height: The height of each plant was measured from the root collar to the tip of the terminal 

for each bud with the aid of a graduated ruler in (cm).  

Stem diameter: The stem diameter of each seedling was measured with the aid of a Vernier 

caliper. 

Number of leaves: The total number of leaves on plant seedlings was recorded for each 

treatment.   

All data collected were subjected to Analysis of variance (ANOVA), while the mean of the 

significant results were later differentiated using Least Significant Difference (L S D) at 5% level 

of probability. 

 

3. RESULTS and DISCUSSION 

The laboratory analyzes performed on the organic manure and top soil revealed that total 

Nitrogen (N g/kg) contents of BSG, Horse dung and Top soil are; 2.6, 1.35 and 1.03 respectively. 

Phosphorus (P mg/kg) contents are; 12.7, 3.1 and 2.95 respectively. While Potassium (K (C mol/ 

kg) contents are; 37.00, 0.00 and 0.40 respectively. Moreover, the percentage of sand: Silt: Clay 

of the top soil used is; 76.8: 8.8: 14.4 while the textural class is Sandy loamy. It can be deduced 

from this result that the composition of N (g/kg), P (mg/kg) and K (mol/ kg) present in BSG is 
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twice higher than the N, P and K present in Horse dung. Also, the top soil is deficient in N, since 

it is not up to the critical level of N, which is at least 1.5g/kg [15]. Moreover, the soil is 

moderately furnished with P since, its critical level is 8 - 20 mg/kg[16]. The K content is 

moderately higher in the soil because its critical value ranges from 0.20 - 0.40 mol/kg [15]. 

The sprouting of Tetrapleura tetraptera seeds was noticed at ten days after planting after which 

the seedlings were transplantedinto the polythene pot filled with the treatments.However, the 

results of this study revealed that the organic manure had effect on all the parameters assessed. 

The effect of BSG and horse dung on the seedling growth of T.tetraptera was presented in 

Figure 1. The results showed that the mixture of horse dung with top soil (T2) had the best 

performance from the second week of transplanting having the mean value of 11.35 cm. This 

was followed by Top soil (T1) with the mean value of 9.55 cm while the least performance was 

recorded in treatment with BSG (T3) and the mean value is 8.15 cm. The indication of this result 

is thatT.tetrapteraseedlings preferred animal manure and sandy – loamy, slightly acidic top soil 

for their height development to plant waste (BSG).Since, least values were recorded from the 

treatment with BSG.The Analysis of variance showed that there are significant differences 

among the treatments at 5% level of probability. 

 

Figure 1: Effect of Organic manure on the plant height (cm) of T. tetraptera seedlings 

 It can be seen that the treatments are week dependent, as the organic manure decomposes and 

mineralizes, the better the plant height. At the end of twelfth week horse dung had highest plant 

height (14.4cm),followed by the combined treatment (T4) which has height value of 12.05cm 

though, the activities of T4 started slowly while that of T1 (11.99) retarded at week twelve. 

 

Figure 2 showed the effect of horse dung and BSG on the leaf production of T. tetraptera 

seedlings. From the second week of transplanting the best performance was recorded in the 

treatment containing 2kg of top soil (T1)while at sixth week, the treatment with 2kg of top soil + 

25g of horse dung (T2) significantly compete with T1. However at the end of twelfth week T2 

considerably outstand the performance of T1 with the values of 15.6cm and 14.8cm respectively.  

Furthermore, BSG (T3) slightly support the leaf production of T. tetraptera seedlings because the 

least performance was not recorded in this treatment. This result also revealed that combination 
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of Horse dung and BSG should not be used to raise good quality seedlings of T. tetraptera, since 

it does not support leaf production thereby reducing the photosynthetic efficient of the plant. 

This result corroborates the assertion of Livestock antibiotic [6] which stated that horse dung 

contain large amount of organic matter that builds the soil and nourishes the plant. The analysis 

of variance showed that there are significant differences among the treatments at 5% level of 

probability. 

 

Figure 2: Effect of organic manure on the number of leaves of T. tetraptera seedlings 

The result of organic manure on the leaf production of T.tetrapleura seedlings revealed that 

horse dung mineralizes faster than the BSG while the combined treatment (T4) started well but 

later decelerates. 

 

The result presented in Figure 3 revealed that seedlings treated with 25g of horse dung + 2kg of 

top soil (T2) had the best performance in stem diameter starting from second week after 

transplanting. This was followed by control (T1), that is; seedlings raised in top soil only. The 

combined treatment of organic manure (BSG + horse dung T4) significantly affect the stem girth 

from the second week after transplanting but at week ten the stem development retarded. 

Furthermore, seedlings treated with BSG (T3) showed slow response at initial stage but at tenth 

week, a significant increase in the stem growth was observed. At the end of the twelfth week T 2 

had best performance with the mean value of 0.30 mm, followed by T1having the mean value of 

0.26 mm while the least mean was observed in T3 (0.23 mm). This might be that, there is slow 

mineralization of BSG compared to horse dung. This result is in line with assertion of Mader 

etal. [17] which stated that organic nutrients increase the abundance of soil organism by 

providing matter and micro nutrient for organism which aid plants nutrient absorptions. Analysis 

of variance showed that there are significant differences among the treatments at 5% level of 

probability. 
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Figure 3:Effect of organic manure on stem girth of T. tetraptera seedlings 

Also, the effect of organic manure as it has been deduced from this study is week dependent. 

Especially the treatment with BSG (T3), which started slowly but significantly compete with 

combined treatment (T4). This result implies that, it is not normal to combine two organic 

manure to form a treatment as its performance is not encouraging in this study. 

4. CONCLUSION 

This study investigated the effect of horse dung and BSG on the growth of T. tetraptera 

seedlings,all the treatments favorably influenced the growth of T. tetraptera seedlings, but the 

best activities were recorded in the treatment containing 25g of horse dung + 2kg of topsoil (T2) 

in almost all the parameters assessed(Plant height and Stem girth) while the best Leaf production 

count was recorded in top soil (T1). In lieu of this, it can be concluded that 25g of horse dung + 

2kg of topsoil (T2) is recommended forraising good quality seedlings of T. tetrapteraat Nursery 

stage. Furthermore, more researches should be carried out on the use of BSG to raise forest tree 

species at nursery stage and BSG should be mixed and regularly watered with good quality top 

soil at least four weeks before transplanting. Reason being that, slow mineralization was 

observed in the seedlings raised with BSG in this study. 
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