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ABSTRACT 

S e v e r a l s t u d i e s i n t h e s a v a n n a c o n t i n u e t o jus t i fy t h e 

b e n e f i t s o f i n o r g a n i c f e r t i l i z e r s . Pa ra l l e l s t u d i e s on t he l o n g - t e r m ef fec ts 

o f f e r t i l i z e r s on t h e soi ls a r e s c a n t y . The o b j e c t i v e o f t h i s s t u d y was to 

d e t e r m i n e t h e impac t o f i n o r g a n i c f e r t i l i z e r s w i t h o r w i t h o u t f a r m y a r d 

m a n u r e on c a r b o n (C), n i t r o g e n (N) a n d p h o s p h o r u s (P) in a s a v a n n a alfisol 

a f t e r 45 y e a r s o f c o n t i n u o u s cu l t i va t i on . Soils for t h e s t u d y w e r e fe r t i l i zed 

wi th N ;N+P. N+P+K. f a r m y a r d m a n u r e (FYM) FYM+N. FYM+Pr FYM+NP a n d 

FYM+NPK. 

C o n t i n u o u s cu l t i va t i on c a u s e d s i gn i f i c an t l o s se s of C.N a n d P. The 

N+P or N+P+K fe r t i l i za t ion could not m i t i g a t e t h e s e l o s se s . L o s s e s of N a n d 

P o c c u r r e d mainly in o r g a n i c fo rms . However , combinat ion of f a r m y a r d 

m a n u r e wi th N+P a n d N+P+K fer t i l i za t ion ma in ta ined C.N a n d P at p a r wi th 

o r g r e a t e r t h a n t h e n a t i v e s i t e soil. 

I n o r g a n i c f e r t i l i z e r s s t r e s s e d microb ia l a c t i v i t y , e v i d e n c e d by t h e low 

microbial b iomass C.N a n d P compared to t h e soil u n d e r n a t i v e v e g e t a t i o n 

a n d soils f e r t i l i zed w i t h FYM+N a n d FYM+NPK. 

The s t u d y f u r t h e r examined t h e d y n a m i c s o f i n o r g a n i c P(P,) and 

o r g a n i c (P0) pools of t h e soils u s i n g a modified Medley F rac t i ona t i on . 

C o n t i n u o u s cu l t i va t i on w i thou t P , f e r t i l i za t ion d e c r e a s e d the c o n c e n t r a t i o n 

of P1 and P 0 p o o l s i n c l u d i n g r e s i d u a l P f r ac t ion . Fer t i l i za t ion wi th P, or in 

combina t ion w i t h FYM (P.N+P+K. FYMP+P, FYM+NP a n d FYM+NPK) i n c r e a s e d 

the c o n c e n t r a t i o n of labi le P 1 pools , b u t d e c r e a s e d t h e c o n c e n t r a t i o n of P 0 

pools a n d the r e s i d u a l P f r ac t ion . The t e n d e n c y of t h e r e s i d u a l P f rac t ion 
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to decrease along with P0 pools suggested that the residual P fraction was 

largely P0, consistent with the correlation between residual P fraction and 

total P0 (r = 0.74**) and with organic carbon (r = 0.47**). Path analysis of 

the relationships between resin extractable P and the more stable Pt and P0 

pools indicated that 85% of the variations in resin-P were explained by 

hydroxide extractable P, (OH-P1) and HC1-P, which acted as sinks for 

fertilizer-P. The contribution of residual P fraction to resin-P was indirect 

via bicarbonate extractable P„ (HC03-Po) and 0H-Po suported by the 

significant path coefficients between them. Thus, the hypothesis that 

considers residual P fraction stable and inactive needs to be revised. 

The study thus concluded that from the perspective of soil quality 

maintenance and sustainable landuse systems a rational fertilization 

strategy in the savanna is one that combines inorganic fertilizers with FYM 

or organic/crop residue management to maintain SOM. 




































































































































































































