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ABSTRACT 

An examinat ion of the s t a t u s and the r e l a t i o n s h i p s 

between key soil p r o p e r t i e s and the s o i l - f o r m i n g f ac to r s 

of climate, parent material and relief, under savanna 

environment, form the primary objectives of this study. 

The data used wore obtain mainly from the noral land resource survey covering; north central 

nigeria.The survey was carried out by the Land Resoure Division, British Ministry of Overseas Development, 

2 
and covers an a r ea of about 230,000km . S e l e c t i o n of 

p r o f i l e s f rom the survey da ta were based on t h e i r wide range 

of c h a r a c t e r i s t i c s , r e p r e s e n t a t i v e o f s o i l s w i th in 

p a r t i c u l a r geomcrphic u n i t s , and a v a i l a b i l i t y of in format ion 

on some of the s o i l - f o r m i n g f a c t o r s considered, -»7hich arc 

m i s s i n g f rom t h e land r e sou rce survey d a t a . A l l t o g e t h e r , 

385 pro f i l e s were s e l e c t e d . 

The method of ana lys i s of the s p a t i a l v a r i a b i l i t y 

of the s o i l p r o p e r t i e s cantered on the use of s imple 

l i n e a r r e g r e s s i o n a n a l y s i s , i n r e s p e c t o f f a c t o r s w i th 

i n t e r v a l d a t a , and one-way a n a l y s i s of va r i ance for t hose 

a t normal l e v e l a n d a l so i n t e r v a l l e v e l , 

fo l lowing a preliminary convers ion onto o r d i n a l . 

In nea r ly a l l the samples cons ide red , tho p a r t i c l e - s i z e 

d i s t r i b u t i o n r e v e a l s the presence of a maximum of sand and 
/ and 

m i n i m a of s i l t / c l a y . On the whole, however, the s u b s o i l s 

Sandy and more c layey t h a n the t o p s o i l s . The soils 
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are generally low in organic mat te r , t o t a l nitrogen, and 

exchangeable base (K, Na, Mg & Oft) content except so i l s 

formed from basalt and shale and over somo t a sa l slope 

posit ions which have moro than average values , ..rcflecting 

presumably the low organic m a t t e r and clay contents , the 

CEC values are low and the s o i l react ion weakly to moderately 

acid. 

The s o i l s t ruc tu ra l units are predominantly moderately 

dove loped but the so i l s themselves show l i t t l e compaction 

and are characterized by r e l a t i v e l y high effective depth. 

Stop by stop examination of individual s o i l properties 

and the soil-forming factors reveals numerious .invariably 

disperate relat ionships often explicable only in terms of 

local condi t ions. However, by combining a l l the variables 

involved in an analysis of variance and covariance, the 

resu l t s seem to suggest that the v a r i a b i l i t y of v i r t u a l l y 

a l l the s o i l propert ies considered, except the PH, | 

' the fine sand subfraction which are mere strongly re la ted 

to the r a i n f a l l factor, are be t te r explained in terms of the 

material factor than in terns of the other fac tors . 

Apart from being the major factor cont ro l l ing the pH, 

%BS and the fine sand, the r a i n f a l l f ac to r is also, 

important in the v a r i a b i l i t y of most of the other p roper t ies , 

pa r t i cu la r ly the organic t o t a l nitrogen, bulk 

density and clay, and thus the CEC of the s o i l s . The 

organic carbon, fine sand, %BS show stronger. 
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cor re la t ion with a l t i tude than the other p roper t i es . Slope 

posi t ion is more important in the v a r i a b i l i t y of the organic 

carbon, t o t a l nitrogen, sand, clay, CEC, %BS and bulk 

density than of the other properties-. By contras t , the 

temperature and slope gradient factors play r e l a t i ve ly 

minor ro les in the s p a t i a l v a r i a b i l i t y of the s o i l 

properties considered, except the s o i l effective depth 

in respect of the second fac tor . 






































































































































































































































































































































































































































































































