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ABSTRACT 

Cassava peel has shown the potential of been efficient as a carrier material for biofertilizer 

production. Cassava peels are in large quantity and practically of no economic value in many 

developing nations, thus, satisfy criteria for its adoption as a biofertilizer-carrier material. The study 

evaluated the potential of cassava peel as a biofertilizer nutrient carrier and its effect on maize growth. 

Cassava peel has been found to have low moisture content and bulk density, high porosity and good 

water absorption capacity which aids inoculant organism survival as indicated in the significant (p< 

0.05) increased in plant growth parameters, which stands higher (p < 0.05) over the control, with 

highest plant height and number of leaves produced at an application rate of 12t ha
-1

 biofertilizer. 
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1.  INTRODUCTION 

 

Bio-technically produced fertilizer (bio-fertilizer) has been seen as a means of  

improving soil fertility in addition to it consistency in keeping the soil healthy, unlike the 

inorganic fertilizer that increases crop growth, leaving the soil with problems like 

acidification, nutrient  imbalance and trace element deficiencies (Ojeniyi et al., 2007; Ajaz et 

al., 2013).  
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Bio-fertilizer has been described by Ogbo and Odo (2011) as living or latent cells of 

efficient strains of microbes. These latent cells are usually found or immobilized on a carrier 

material, that when in interaction in rhizosphere facilitate crop to take up nutrients which 

eventually result in crop increase yield. Its eco-friendliness keeps it above chemical fertilizer. 

It uses as soil amendment have also been recognized. International Federation of Organic 

Agriculture Movements (IFOAM, 2005) accepts the view that Bio-fertilizer can be used as 

inputs for organic cropping. Availability in adequate amounts, inexpensive, non-toxic to 

bacterial/plant utilization, good moisture absorption capacity including amenability to 

processing/sterilization was outline as factors to consider before choosing a material for bio-

fertilizer production/creation. 

Agricultural waste and various other types of materials have been research on as carrier 

materials for bio-fertilizer production (Kannaiyan, 2002). Agricultural waste like cassava peel 

are of huge quantity in the developing countries. FAO, Food and Agricultural Organization of 

the United Nations data proves 230 million tons of cassava (Manihot esculenta Crantz) 

production geographically pointed to the developing countries. Although numerous research 

findings about utilization of the waste as animal feed is on record, but it can be easily 

observed that large quantity of it is found in heaps, around processing facility, deposited in 

locations such as water ways where it ends-up polluting and contaminating the atmosphere, 

underground including surface water bodies (Kalu et al., 2009; Onwudike et al., 2016). 

Since Cassava peel is abundant and practically of no economic value in several 

developing countries, then the need arises to put this waste into more productive and gainful 

utilization. The study was conducted to evaluate the potential of Cassava peel as a nutrient 

carrier material, and to test it effect on Maize (Zea mays L.) production. Also with the aim of 

using the technology to fertilize the low nutrient soils of Obubra and its environs for effective 

production of crops. 

 

 

2.  MATERIALS AND METHODS 

2. 1. Carrier Material 

Fresh Cassava peel was obtained from Cassava processing facilities at various locations 

within Obubra, Nigeria. The Cassava peel was dried at 50
 
°C, grinded coarsely in local mill to 

particles ranging 0.1 – 1.5 mm, the material was sterilized by putting it into an autoclave. 

 

2. 2. Physical Analysis of Carrier Material 

 Moisture, bulk density, porosity and water absorption capacity of the material were 

estimated using Ryan et al. (2001) method of soil.  

 

2. 3. Chemical Analysis of Carrier Material 

The chemical composition of the carrier material determine include; nutrient 

availability, toxicity, hydrogen ion concentration (pH). These were determined on 

pH/temperature meter. Chemical composition of the waste material used was gotten from 

literature. 
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2. 4. Application of Bio-fertilizer to test Crop 

Bio-fertilizer produced after curing was applied to 2 weeks old maize seedlings (Ikom 

Local White variety) by incorporating the biofertilizer into the root zone of the crop.  

 

2. 5. Data Collection 

Plant growth parameters were taken after one week of application of bio-fertilizer. 

Means of plant height and number of leaves of the test crop (Zea mays L.) were separated 

using f-LSD, then compared by analyses of variance (ANOVA). 

 

 

3.  RESULTS AND DISCUSSIONS 

3. 1. Physical Properties of Carrier Material 

Result of the Physical properties of Cassava  peel (carrier material) as presented in 

(Table 1) showed moisture content and bulk density, high porosity and water absorption 

capacity. Cassava peel contain higher concentration of smaller and powdery particles as well 

more water soluble starch component. It has light weight, which will aid easy transportation, 

it good porosity and water holding capacity will support circulation of air and availability of 

water for survival of inoculant organism s. the material experimented were free of lump-

forming tendency  

 

Table 1. Physical Properties of Cassava peel Carrier Material 

 

 
Bulk 

density 

g/cm
3
 

Porosity 

% 

Water 

absorption 

capacity 

ml/g 

Moisture 

% 

pH 

raw 

Cassava 

peel 
0.04 8.03 --- 0.016 0.10 

 

 

3. 2. Chemical Properties 

The Cassava peel was slightly acidic with a pH value at 0.10, this finding is in 

agreement with the experiments of Adegbola and Asaolu (1986); Panchaban et al. (2010); 

Ogbo and Odo (2011) where their various research reported pH of Cassava peel flour and rice 

husk respectively been slightly acidic. Increase in pH after proper decomposition/curing was 

observed as this could be responsible for the significant increase (p < 0.05) in growth 

parameters of the test crop over the control as presented in (Table 2), and this could be 

possible when the material is in association with nitrogenase activity and ammonium that will 

be produce by bacterial interaction. 

As the carrier material supported the growth performance of Maize, it suggests the 

presence of nutrient and absence of toxicity. Proximate composition of cassava peel (% dry 
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weight) as investigated by several researchers in literature is about: protein 8.2; ash 6.4; fat 

3.1; crude fiber 12.5 and carbohydrate 64.6 with about 44.6 mg/kg cyanide (Oboh, 2006; 

Adegbola and Asaolu, 1986). 

 

Table 2. Effect of Cassava (Manihot esculenta Crantz) peel Bio-fertilizer on Maize  

(Zea mays L.) Growth Parameters 

 

Responds of test crop to application of Biotechnical produce cassava  

peel mixture at 4 Weeks 

 No of Leaves (cm) Height (cm) 

Control 3.95 53.83 

3 tha
-1 

4.89 76.77 

6 tha
-1 

5.23 84.33 

9 tha
-1 

6.06 94.22 

12 tha
-1 

6.50 95.05 

   

LSD (P < 0.05) 1.57 9.53 

  
 

Result obtained in plant height indicated a significant (p < 0.05) increase in Maize 

height across all the treatments except the control where no bio-fertilizer was applied, the 

highest plant height of (6.50 cm) was produced at an higher application rate of 12 tha
-1

. Result 

also obtained in number of leaves indicated that the bio-fertilizer increased the number of 

leaves of the test crop over the control, clearly presenting the ability of this material to act as a 

good bio-fertilizer nutrient carrier agent for increase crop production and soil fertility. 

However, the highest (p < 0.05 number of leaves was produced at an application rate of 12 

tha
-1 

of cassava peel bio-fertilizer (95.05 cm). Storage /shelf life of this material has been 

studied by Ogbo and Odo (2011) where it was found to last for two or more weeks. 

 

 

4.  CONCLUSION   

 

Cassava peel proves effective as a bio-fertilizer carrier material for improvement of crop 

yield; this material is therefore recommended for use to local farmers, especially in the face of 

expensive and unavailable chemical fertilizers in other to improve soil fertility and for 

effective crop production.  
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