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Abstract: An experiment was conducted in 2012 and 2013 cropping seasons to determine the combine effect of 

rice bran and nitrogen fertilizer on soil properties and yield of cassava in Obubra, derived savannah belt of 

Cross River State, Nigeria. Seven rates of rice bran viz; 0t/ha, 5t/ha, 10t/ha,5t/ha + 10kgN/ha, 5t/ha + 

20kgN/ha, 10t/ha + 10kgN/ha and 10t/ha +20kgN/ha were laid out in a randomize complete block design 

(RCBD) and replicated three times. All the rice bran and in combination with nitrogen fertilizer apart from the 

control improved soil P
H  

, organic matter and available phosphorus. Application of 10t/ha rice bran +10kgN/ha 

and 10t/ha rice bran + 20kgN/ha both produce the highest yield of 21.8t/ha and 22.1t/ha in 2013 season in the 

soil of the study area but application of 10t/ha rice bran + 10kgN/ha seems to be ideal for cassava production 

in Obubra area of Cross Rivers State based on cost. 
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I. Introduction 
Soil organic matter is very important in the function of soil in as much as it is a good indicator of soil 

quality because it mediates many of the chemical, physical and biological processes controlling the capacity of a 

soil to perform successfully. A comparism of cultivated and uncultivated soils has demonstrated a reduction in 

soil organic matter with cultivation (Mann, 1986). The limitations of agricultural production are generally 

attributed to inadequate nutrient supply which is controlled mostly by organic matter. Although the use of 

mineral fertilizer is a convenient way for rapid correction of nutrient deficiencies in soils, its scarcity and high 

cost limits its wide application by farmers (Gardner et al., 1995).  Thurston (1997) posited that increased cost of 

inorganic fertilizer has renewed interest in using organic matter such as fresh or composted crop and animal 

residues, mud from rivers and streams, human and animal wastes and aquatic plants have been used by 

traditional farmers to amend the soil towards increased soil productivity. 

Santhi and Selvakumari (2000) observed that the application of organic manures has various 

advantages such as increasing soil physical properties, water holding capacity, and organic carbon content apart 

from supplying good quality of nutrients. The addition of organic sources could increase the yield through 

improving soil productivity and higher fertilizer use efficiency.  Enwezor et al (1989) reported that rice 

husk as a source of organic manure is extremely high in the major plant nutrients (N, P, K, Ca, Mg, and Na). 

The need for increasing demand has resulted in the cultivation of several lands whose inherent characteristics 

severely limited their production capacity (SMSS, 1986). This necessitates the adoption of improved soil 

management techniques to arable continuous cultivation to preserve the resource base and maintain high 

environmental quality. 

The conventional sources of organic matter include animals and plants residues in the form of compost 

and farm yard manure (FYM), both of which are not readily available in large quantity  (Obiefuna, 1986). 

Improving soil fertility through the use of organic matter is a popular practice among peasant farmers before the 

advent of mineral fertilizers, therefore farmers are reverting back to the old practice thereby using crop residues 

rice bran and other vegetative residues incorporating it into the soil as a source of plant nutrient which affect 

high yield. 

However, rice bran is readily available in large quantity from rice mill that abound in the rice 

producing areas of Cross River, Ebonyi, Kaduna, Niger, Sokoto, and Adamawa States of Nigeria (Schoereich, 

1992). The suitability of any organic materials as fertilizer will depend on the rate of mineralization and 

liberation of the nutrients present in them (Weeraratna, 1979). 

The potentials of rice bran apart from burning have not gotten proper awareness on its alternative uses. It 

therefore calls for more studies. The aim of this study is to investigate the combined effect of rice bran and 
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nitrogen fertilizer on soil properties and yield and to make appropriate recommendation on the use of rice bran 

and nitrogen fertilizer on cassava in Obubra, Cross River State, Nigeria.  

 

II. Materials And Methods 
This research was carried out at the Teaching and Research Farm of Cross River University of 

Technology, Obubra Campus during the 2012 and 2013 cropping seasons. The study area lies between latitude 

6
0 

06
 1 

North and Longitude 8
 0 

18
1 

east in the Derived Savannah zone in Nigeria. The mean annual rainfall of 

Obubra is 2250-2500mm per annum (CRADP.1992). The textural class of the study area is sandy loam. The 

topography of the land undulating has a slope of about 2 percent. 

The experiment for the two seasons was laid out in a randomized complete block designed. Each 

experimental plot measured 5m x4m with block boundaries of 1m and intra plot boundaries of 0.5m. The 

treatment consisted of seven rates of combinations (Rice bran and Nitrogen fertilizer) replicated three times as 

follows; 

T1 – control, 

T2 – 5t /ha rice bran 

T3 – 10t /ha rice bran 

T4 – 5t /ha rice bran + 10kg N/ha 

T5 – 5t /ha rice bran + 20kg N/ha 

T6 – 10t /ha rice bran + 10kg N/ha  

 T7 – 10t /ha rice bran +20kg N/ha 

 

The different rates of the treatments were incorporated into the soil and allowed for two weeks before 

planting. The cassava cuttings variety used was the TME 419,95 flash 0829 cultivar developed by the 

International Institute for Tropical Agriculture (IITA) Ibadan, Nigeria. The cassava cuttings were planted on the 

field at a spacing of 0.5m x 1m intra and inter row spacing respectively. The cuttings were planted in May, 2012 

and April, 2013. Herbicide (glyphosate) was applied to get rid of the weeds that were predominantly perennial 

weeds. Three weeks later, the area was cleared, stumped and packed manually. The plot was then ridged. 

Weeding was done manually at 6, 12 and 16 weeks after planting (WAP) using weeding hoe. 

Data on plant height were collected at two weeks interval starting from 14WAP to 20WAP using measuring tape 

and plant height was taken from the base of the crop to the tip of the flush. 

Soil samples were collected from representative plots at 0- 30cm depth before planting, composited for 

routine analysis. The tubers were harvested after eight months of planting by pulling manually.  The harvested 

tubers were then separated from the stumps using matched. The tubers were counted and weighed using a top 

loading scale. 

Data for growth and yield parameters were subjected to analysis of variance (ANOVA) tests as 

described by Gomez, K.A and Gomez, A.A. (1984) and means were separated using least significant difference 

(LSD).  

The soil samples were air dried, sieved and subjected into routine laboratory analysis for the physical-

chemical properties; particle size analysis as described by Weil (1993) using hydrometer, soil reaction (pH) 

using a glass electrode at a soil: water ratio of 1:2.5 as described by Mclean (1982) organic carbon using the 

walkley and black method (Nelson and Summers; 1982). 

Available phosphorus was determined using Bray and Kurtz P-1 method (Page et al., 1982). Total 

Nitrogen by the micro kjeldal method (Bremmer and Mulvaney, 1982) and exchangeable K and Na were 

determined using the EEL flame photometer while Ca and Mg were estimated using versenate titration method.  

The soil textural class was determined from the soil textural triangle. 

 

III. Result And Discussion 
The result as shown in Table 1 indicated that the soil of the experimental site was sandy loam for the 

two planting season. The soil was acidic and low in organic matter. The soil total N and available P were also 

low as well as the exchangeable cations of Ca, Mg, K and Na. The low total N, available P and low organic 

matter content of this soil is an indication of the poor fertility status which is characteristic of tropical soils as 

reported by Attoe et al.,( 2005). 

Result of soil properties as shown in Table 2 indicates that application of rice bran singly and in 

combination with nitrogen fertilizer affected soil properties. The treatment either or in combination increase soil 

pH, total N, available P, Organic carbon, exchangeable Ca and Mg. The manure treatment also increased the 

ECEC of the soil and the Base saturation. The control treatment where no manure was applied decreased pH, 

total N, available P, ECEC and the Base Saturation. These improvement and increase in some physical and 

chemical properties of the soil treated with single and combined application of rice bran is a primary function of 

organic manure. Vanlance et al., (2001) had earlier reported addition of organic materials to the soil increased 
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the supply of plant nutrient, in addition to improved soil physical properties. The improved particle size of sand, 

silt and clay as observed in this experiment agree with the earlier observations of pandey et al., (1985). The 

increase in pH in this experiment also agrees with the work of  by Lal et al., (2000) who also worked on rice 

straw. Similarly, Mbah and Onweremadu (2009) reported higher level of soil organic carbon and available 

phosphorus due to application of unburnt rice bran. Also Idris et al., (2010) had reported that amended burnt rice 

bran increased exchangeable calcium, magnesium and CEC of a savanna soil in Nigeria. 

 

Table 1: Result of the physio-chemical soil properties of the experimental site before the experiment                

               for 2012 and 2013 seasons 
Parameter                                  Unit              Value  

  

Sand                                           % 

Silt                                              ,, 
Clay                                            ,, 

Textural class                              - 

pH                                               - 
Total N                                       %                 

Organic carbon                           ,, 

Available P                              mg/kg 
Calcium                                   cmol/kg 

Magnesium                                 ,, 

Potassium                                   ,, 
Sodium                                       ,,                                          

   2012                   2013 

    72.6                    70.5 

    15.4                    16.2 
    12.0                     11.3 

 sandy loam         sandy loam 

    4.3                       4.8 
    0.04                     0.6 

    0.56                     6.2 

    5.5                       5.7 
    2.0                        2.2 

    0. 6                      0.4 

    0.07                     0.7    
    0.04                     0.4 

 

Table 2: Soil Properties as Influenced by Combined Effects of Rice Bran and Nitrogen Fertilizer 

Application 

 
 

Table 3: Mean Plant Height (cm) of Cassava as Influenced by Combined Rice Bran Application. 

 
 

Application of rice bran singly and in combination with nitrogen fertilizer significantly affected the 

growth of cassava shown in Table 3. The application of rice bran singly and in combination with nitrogen 
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fertilizer at the rate of 10t /ha (T3), 5t /ha+10kg N/ha (T4), 10t /ha bran +10kg N/ha (T6), 5t /ha rice bran +20kg 

N/ha (T5) and 10t /ha rice bran +20kg N/ha (T7) produced tallest plants at 14 weeks after planting (WAP), this 

was followed by plants treated with 5t /ha rice bran (T2) and the least plant was obtained from the control (T1) 

where no manure was applied in 2012 and similar trend was also observed in 2013. 

The effect of application of the single and combined rice bran on growth of cassava at 16, 18 and 20 weeks after 

planting (WAP) showed a progressive increase in plant height with that of 2013 slightly higher than that of 

2012. There was no significant difference in plant height for the two years. 

                                                             

Table 4: Cassava Yield in Tonnes Per Hectare as Influenced by Combined Application                   

                   of Rice Bran in 2012 and 2013 Planting Seasons. 

 
 

The yield of cassava tuber in tonnes per hectare as shown in Table 4 reveals that the single and 

combined application of rice bran at all rates did affect the number of tubers produced by the cassava. The yield 

results obtained from this experiment indicate the potentials of combined application of organic manures in crop 

production, particularly when combined with nitrogen fertilizer. The result obtained in the yield of cassava 

tubers is expected because rice bran combined with nitrogen fertilizer made available nutrients especially 

nitrogen, phosphorous and organic matter. These nutrient elements and organic matter are essential for plant 

growth which eventually leads to higher tuber yield of cassava. The result obtained in this experiment agree 

with the earlier findings of Pillars et al., (1987) and Amanallah et al., (2007) who reported higher tuber yield of 

arable crop due to organic manure application. 

 

IV. Conclusion 
Result from this study showed that application of rice bran singly and in combination with nitrogen 

fertilizer as soil amendment is a good source of plant nutrient for soil fertility and crop production. Application 

of 10t /ha rice bran + 10kg N/ha is ideal for higher tuber yield of cassava TME 419,95 flash 0892 cultivar in 

Obubra area of Cross River State, Nigeria and is therefore recommended for use by farmers in this region.    
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