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ABSTRACT 

Low and stab le concent rations of phosphorus (P)  forms and sediment 

were ob tained in stream flow from two small , adj acen t , s crub -covered ,  

and minimally-disturbed cat chments near Palmerston North , New Zealand . 

In contras t ,  higher and i r regular concentrations and loadings were 

ob t a ined follmving land clearing , P fertilizer application , and the 

es t ab lishment of grazed pas t ure . The need for intensive s tream 

s amp l ing , as well  as complete hydrograph data i� order to ob tain reliab le 

information on s tream loadings , is emphasised . 

High and fluctuating concentrations of P forms and sediment were 

ob tained follm.;ring the change in land us e .  A high proport ion o f  the P 

and s ediment loss · occurred in the s torm runoff  component of s t ream flow . 

The e s t imated losses o f  fert ilizer P in s tream flow ( approximately 1% 

of  that  added) were very small from an agronomic s tandpoint but they 

repres ent large propo r t ional increases in the loadings of P forms in 

s t ream flow . 

The high amounts of water-extractable P present in the soils of the 

catchment (field soils) , immediately follov1ing the aerial app lication of  

fert i lizer P ,  declined rapidly to lower , more s tab le values . This pat tern 

o f  de cl ine for field soils was replicated using s mall pots es tablished 

in the field (po t soils) and containing fer tilized soil representative of  

the catchments . Close correlations were ob tained b e tween water-extrac tab le 

P in the upper lcm of field and pot soils , and mean dissolved ino rganic 

P (DIP) conc�ttrations in the s urface runoff componen t  of s tream flow in 

closely·-follm.;ring storms . The possibil i ty of predicting DIP losses in 



surface r unoff from soils using a water-extraction technique is thus 

indicated . 

The decrease with t ime in the amounts of water-extractab le P 

ob served a f ter superphosphate addition to field and pot soils was 

reproduced in the l ab oratory . This relationship validated the use of  

laboratory studies to examine the rate and extent of  interaction o f  

fer t ilizer P occurring in field soils and t o  predict the potential 

movement of fertilizer P from s oils  to watzrs . 

The decline in water-extrac tab le P closely paralleled the decreas e 

in p lant uptake of P with time following fertilizer ? addition to two 

constrast ing soils . This sugges ted that water extraction may be a 

useful soil-tes t ing procedure for predicting P availab i l ity to plants , 

as  wel l  as the movement of P in surface runo ff from soils . 

The rate of decline in water-extractable P in a given soil was 

proportional to bo th the amount of P added and the amount initially 

extractab le immediately fol lowing P addition .  This suggests  tha t the 

rate and extent of P sorpt ic� in a soil is directly re lated to soil 

solution P concent ration. Di ffprences were obtained , howeve r ,  between 

three contras ting soils in the relative rate and extent of P sorption . 

A kinetic model based on the Langmuir equation was developed to 

s imulate the decline in water-extractab ili ty of P added to three soils . 

Three populations of sites were assumed and the appropriate sorption 

maxima and b inding energy cons tants were derived from sorp tion isotherm 

studies . The model provided a satis factory prediction of  the fate of 

different amounts of fer tilizer P. I t  i s  probable that the further 

development of this model would provide a useful bas i s  for predicting 

the fate of P added to soils and the potential movement of added P in 

surface-runo ff wa ters . 
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