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( i )  

MS TRACT 

Measurements of P uptake by pas ture and P return in pas ture l i tt er 

and dung \\rere made  on two intensively gra zed , nor th- and south-facing 

paddocks in steep hil l  country with soils of moderate to high P s ta tus . 

Both P uptake and mor e  particularly the return of P in dung by grazing 

sheep , was high on the rela tively level campsite areas but decreased 

sharply as ground surface slope increased . A high graz ing pressure ens ur ed 

that P return via l itter was low relative to plant up take . 

A net P balance d erived for d iffering paddock s trata showed a large net 

-1  annual gain of  P on c amps ites ( 50 . 1  and 1 1 9 . 8  kg ha  on north and  south 

0 aspec ts ,  respec tively)  but a cons id erable  net P lo ss from bo th 25  s lopes 

( 19 . 5  and 10 . 0  kg ha- 1on nor th and south aspec ts , respec tively) a nd 4 5° 

- 1  slopes ( 1 5 . 3  and 1 3 . 8  kg ha o n  nor th and south aspec ts ,  r espec tively) . 

Differences bet\veen aspects in the net P balanc e could b e  expla ined by the 

overall differenc e in the topography of the two paddocks as it affec ted 

relative ca mping and graz ing pressure on each s tratum . 

Sub s equ ent simula tion s tudies \vere conduc ted using a ma thema tical 

mod el based on f ield da ta f rom the nor th-aspec t paddock and val ida ted 

agains t resul ts from the south-aspec t paddock . Resul ts o btained f rom the 

mod el indica ted that the quantity of P transf er f rom slopes increa s ed at a 

grea ter than direc tly propor t ionate rate a s  s tocking rate  increas ed and was 

a:ls o  d irec tly related to pas ture P content . 

32 
Determina tion o f  relative roo t ac tivity using P sho wed tha t 

approximately 90% o f  P up take by pas ture in spring occurred from wi thin 

7cm of the soil surface . The greater proportion of this o ccurred within 

the 0-3cm s oil dep th . No s ignificant P uptake occurred from depths grea t er 

than 30cm . Al though the extent of P uptake from 0-3cm depth soil was 



(ii) 

similar both upslope and dmvnslope from. a P sourc e ,  the d ir ec tion o f  

predominant root activity a t  grea ter dep ths was affec ted by the s teepness 

of s lope, tending to b e  a t  an angle between ver tical and that normal to 

the soil surface . 

A technique was developed to charac terize shor t term plant-available  P ,  

. 32 33 using bo th P and P .  Resul ts indicated tha t  the 32P!33P ra tio o f  the 

wat er-extrac table P f raction more  closely res embl ed tha t in the plant than 

was the case for the O l s en P extrac t .  Both ryegrass (Lolium perenne) 

and white clover ( Trifoliu� repens) apparently u tilized P from the same 

soi l  pool , the measured higher'P content of ryegrass in this s tudy being 

due only to a more extensive· and rapidly developing roo t sys tem than that 

o f  c lover . 

The addition to soil of P extracted by wat er from l i tter ,  dung , and 

superphosphate sources showed that all forms had similar effec ts in 

inc r easing the wa ter-ex trac table  and Olsen P l evels in the soil . Thus i t  

could b e  expec ted that P from these three sour c es would have a s imilar 

ava i lability to plants . The results of these and also P desorpt ion 

experiments were qualitatively similar to tho s e  derived f rom a s imp l e  

Langmuir model , sugges t ing that  sorption and d esorption o f  P in the soil 

from the f ield area occurred a t  s ites on the solid phas e  with predominantly 

uniform sorption charac t eris tic s . 

Marked and largely unexplained varia tions . in s everal soil parameters 

monitored over a year obscured the eff ec ts of P addition as a maintenance 

fer til izer applica tion and also the net P transfer by grazing animals . 

In this and related s i tua tions, so il P analysis may no t provide a s ensitive 

measure of P s tatus, excep t in the longer term . A mor e  detailed examina tion 

is r equired to assess  the usefulness of 'routine soil P analysis of hill 
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so ils for advisory purpo s es . The signif icant net P traps fer from 

slopes  by graz1ng animals suggests tha t the complementary roles of gra zing 

manag ement and fer tilizer r equirements in hill country should also b e  

examined further . 
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