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ABSTRACT

The literature relating to the sources and amounts of P and
N forms transported in runoff types (surface, accelerated subsur-
fuce, and subsurface ruroff) and in stream flow from catchments of
varying sznd use was reviewed. There is a puucity of information

availatle on this topic for New Zealand situations.

Concentration-flow relationships of P and N forms varied be-

-

tween aifferent runoff types ir the domirantly pasture catchument
under study. rlow was the rore imvportant variable, however, in
determining the P and N loadings in each runoff tyne. Because of
more rapid fluctuations in P and N cozncentrations L Lrldce and
accelerated suksurface runorff, and storm flow in the stream, small-
er sampling intervals were regquired than for subsurface runoff in

order to obtain recliacle ectimates of P and N loudinge.

An appreciably greater yroportion of fertilizer b was trans-
ported in surface runofl from 1% znd 6° undrained sloves (6.7 and
5.6% as TP, respectively) tkan from a drained =lope (1.0%)
in four montha following application (50l ha— ) ¢ This could he
attributed to a four-fold reduction in the wvolume of surface runotf
from drained slopes. Althougn 0.77 and L4.18%xg h Y, total P
(TP) and total N (TN), respectively, were transported in surface
runoff in four weeks as a result of grazing with dairy cattle, the

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

aprlication.

Following the application of urea to the drained area of a
20-ha subcatchment, 2.3% of the applied N was lost as TN (87% a
NO,) in tile drainage in a four-week period. Although the volume
othile drainage was dramatically reduced following grazing, the
concentrations of P and N forms increased. The etfect of grazing
on N concentrations in tile drainage was not as sustained as that

of urea applicatione.

Highly significant correlations were obtained between extract-
able soil P in surface soil (0-10cm) and t-+ dissolved inorganic P

(DIP) concentrations in surface runoff, and Lciween extractable soil
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P and nitrate (NO,) in the subsoil (40-50cm) and the DIP and No3
J

loadings, respectively, of tile drainage.

A& much greater amount of N (132.15 and 16.32kg ha_1 y_’I as

Noj and TN, respectively) than of P (0.43 and 1.31ke ha—1 y-1 as
total dissolved P (TDP) and TP, respectively) was transported in
citreanm flow in 1975. Alithough surface runoff contributed the major
proportion of P transported (18% for TP) by the runoff types, stream-
bunk crosion contributed 64 and 67%, respectively, of the IV and
cediment transported in stiream flow during 1975. The major pro-
portion of stream flow (67%) and N transported (59% as TN), however,

was contributed by subsurface runoff.

Farthworm custs contained appreciably more inorganic P (ID)
than underlying soil, of which 90% of the additional 1P was held
by a more-physical sorption type and thus,readily released to
solution. 'he data point to the importance of surface cauto acs
a potential source of particulate material and P in surfuce runofr,
and in the cycling of P ir a zoil under pasture. A diJiering abi-
1lity of potertizal source and suspended-particulate materials to
sorb and release IP from solution was observed. and this was related,

with some success, to field data.
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