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Abstract 

Variability in soil properties is evident in the variability in crop performance in a field and failure of 
engineering structures. During erosion particles are detached, transported and deposited at different 
locations down the slope. An experiment was conducted on a 20 and 30% slopes within the Cross River 
University of Technology to assess variability in soil physical properties as induced by water erosion on 
erosion plots constructed and planted to maize/cassava mixture. No vetiver [farmer’s practice] and vetiver 
grass strips at 5m, 15m and 25m [bioengineering structure] constituted the treatments. Core samples (0 - 
15cm) were collected at 5m intervals down the slope in all the treatments for determination of some soil 
physical properties. Infiltration was measured using double ring infiltrometer. Coefficient of variability 
(CV%) values ranged from 2 - 4% [bulk density], 2 - 4% [porosity], 16 - 33% [gravimetric moisture], 3 - 
8% [void ratio], 16 - 33% [volume wetness], 15 - 32% [degree of saturation], 16 - 37% [water volume 
ratio], 2 - 7% [air-filled porosity], 16 - 33% [available moisture holding capacity] for the two slopes. Initial 
infiltration ranged between 1.87 - 2.90cm per minute and 82.63 - 127.80cm after 260 minutes for cumulative 
infiltration. Coefficient of variability were 19.5% [initial infiltration] 6.18% [cumulative infiltration] for 20 
and 30% slopes respectively. CV% values of <15%, 15 - 35% and >35% are considered low, moderate and 
high respectively. Understanding field variability of soil properties could be a veritable tool for precision 
soil management to optimize and increase profitability.   
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1.0 INTRODUCTION 

Soil erosion brings nearly irreversible changes in the physics of the soil (Oku, 2002). The disappearance 
of the soil leads to the loss in favourable soil structural properties. In the humid forest zone of Nigeria the 
land is characterized by slopes (steep lands). As a result of poverty, scarcity of arable land and population 
pressure particularly in this region steep land (marginal soils) otherwise not suitable for farming activities 
is increasingly being cleared of natural vegetation for farming. As the existing vegetation is being removed 
for cultivation and the soil surface exposed and made loose by tilling, with the on-set of the rains, raindrops 
beat the soil causing soil detachment and destruction of the structural properties (Tulu, 2002). The particles 
are gradually moved and carried from one location to another by run-off water and where the velocity of 
the run-off reduces it drops heavier particles/sediments carrying along smaller particles down the slope until 
it empties at the valley bottom. Silt deposition in down streams are becoming more frequent and more 
severe (Tulu, 2002). As this process continues, the top soil is washed down slope leaving the sub-soil at the 
crest of the slope. Often, dynamic physical properties like bulk density, hydraulic conductivity, soil 



58 
 

Danielson, R. E., and Sutherland, P. L. (1986) Porosity in: Klute A., (ED) Methods of soil analysis. Part 1. Physical 
and mineralogical methods. Agronomy Monograph No. 9. American Society of Agronomy, Soil Science 
Society of America, Madison Wisconsin. 443-461. 

Gomez, K. A. and Gomez, A. A. (1984). Statistical procedures for agricultural Research. 2nd Edition John Wiley and 
Sons Inc. pp. 680. 

Hillel, D. (1982). Introduction to soil Physics. Academic press Inc. London Ltd. Pp. 365 
Kachinskii, N. A. (1970). Soil physics, P. I., Moscow 1965., p. 11, Moscow 1970 (In Russian) pp176-177. 
Kostiakov, A. N. (1932). The dynamics of the coefficient of water percolation in soils and the necessity of studying it 

from a dynamic point of view for purpose of amelioration. Trans. Com. Soc. of Soil Science 6th Moscow part 
A. 17-21. 

Oku, E. E. (2002) Changes in soil physical properties along a slope. M. Sc. Thesis. Department of Agronomy, 
University of Ibadan, Nigeria. Pp.131. 

Oku, E. E. (2015). Use of vetiver as soil bioengineering structure for stabilization of landslide scarred areas in the 
Camaroon: A pilot project. https://www.researchgate.net/publication/283046031, 
doi:10:13140/RG.2.1.4403.0169 

Periaswamy, S. P., Aduayi, E. A. and Ashaye T. I. (1983) Soil fertility status of the soils in Southeastern Nigeria. 
Nigeria Journal of Soil Science, Vol. 4. 92-100. 

Philip, J. R. (1957). The theory of infiltration, a sorptivity and algebraic infiltration equation. Soil Science. 84:257-
264. 

Phogat, V. K., Tomar, V. S.  and Dahiya, R. (2015). Soil physical properties. 
https://www.researchgate.net/publication/297737054. pp. 134-171. 

Polster, D. F. (1989). Successional reclamation in Western Canada; new light on an old subject. Paper presented at 
the Canadian land reclamation Association and American Society for surface mining and conference, Calgary 
Alberta, August 27-30, 1989. 

Tulu, T. (2002). Soil and water conservation for sustainable development. Mega publishing Addis Ababa, 150pp. 
Upchurch, D. R., Wilding, L. P. and Hatfield (1988). Methods to evaluate spatial variability. In: Wilding  and Flat, J. 

L. Field (ed). Remediation of disturbed lands CRC press Boca Raton. 
 
 
 
 
 
 
 
 
      


	Variability in the Physical Properties of an Eroded Cultivated Steep Land Under Farmers’ Practice and Vetiver Technology (Bio-Engineering Structure)

