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ABSTRACT 

The literature relating to the .source[; ancl amotmts of P and 
N forms transported in runoff types (surface, accelerated subsur­

f�ce, a�d subeurface ru�off) and in s�ream flow from catchments of 

v�;.ryinz 1 ::.l:d ·.se ':!J.s reviewed. There is a paucity of information 

available on t�is topic for Kew Zea land situations. 

Concentratio�-flow relationstips of P and � forms varied be­
tween aifferent runoff types i� the ao�i�antly p�stur e catchment 

UY!der study. Flow was t�e �o�e imp or tant variable, however, in 

determining the P and N loadings in each runoff tyne. Because of 
-Ql'\c:l i..t\.. 

more rapid fluctuations in P and N concent rations,L surface and 

a ccelerated sub surface ru�off, and storm flow in the stream, small­

er sampling intervals we�e required than for subsurface runoff in 

order to obtain rcliaole e�timates of P and N loading�. 

An appreciably greater proportion of fertilizer P was trans­

ported in su:'face runoff fro.:! 1 3  :olr;d 6° undrain e d slopes ( 6 . 7 and 

5 .6 7·� as 'l'P, resp&nively) tta!'l. fyom a 6° drained slope ( 1.0%) 

jn l[J\lr mom:hs fnll.ovJinr� il}lpJicL1,jon (50\cf' h.:J.-1). Thir3 could be 
attributed to a four-fold red uct ion in the volame of s urfac� ru!'l.off 

-1 fro� drai�ed slopes. Although 0.77 and 4.18kg ha of total P 
( TP) and total N (TN), respectively, were transported in surface 

runoff in four weeks as a result of grazing witt dairy cattle, the 

effect of grazing was less sustained than that due to fertilizer P 

application. 

Following the application of urea to the drained area of a 

20-ha subcatchment, 2.3% of the applied N was lost as TN ( 8 7% as 

N03) in tile drainage in a four-week period. Although the volume 

of tile drainage was dramatically reduced following grazing, the 

concentrations of P and N forms increased. The effect of grazing 

on � concentrations in tile drainage was not as sustained as that 

of urea application. 

Highly significant correlations were obtained between extract­

able soil P in surface soil (0-10cm) and ��� dissolved inorganic P 

( DIP)  concentrations in surface runoff, an<i ·u"--cween extractable soil 

, I 
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P and nitra te (No3) in the subsoil (40-50cm) and the DIP and N03 
loadings, respectively, of tile drainage. 

-1 -1 A muc h gre�ter amount of N (13.15 and 16.32kg ha y as 
-1 -1 �0� nnd TN, respectively) than of P (0.43 and 1.31kg ha y as 

_) 
total dissolved P (TDP) and TP, respectively) was tra�sported in 

::.·t � r·•rn fLow in 1975. Although surface run o f f contributed the major 

proportion of P transported (18% for TP) by the runoff types, stream­
\.,._·_:, cr--1�ion c on t r ::. but c. d 61+ '!:!d 6?%, respectively, of the 'L'l' .:.tnd 

Eedimc�t transported in strea� flow durin g 1975. T'he major pro-

portion of stream flow (67�) and �  transported (59% as TN), however , 

was contributed by subsurface ru�off. 

E�rthworm casts contained appreciably more inor·gunic P (IP) 
thnn u11derlying soil, of which 90}j of the additional IF was he l d 

by a more-physical sorption type and ttus,readily released to 

Golution. The d�tta point to the importance of surLlCe ca:;t:; IJG 

a po t en t i al source of part iculat e matcri· 1 and P in surfuce runoff, 

and in the cyclinc of P in a soil under pusture. A rli;· rin;� abi-
lity of potential source and suspended-particulate materials to 

sorb and relea se IP from solution was observed.and this was re lated , 

witt some success, to field data. 
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