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Removing cows from paddocks increases the volume of liquid

effluent captured. Most Regional Councils will not allow effluent to

be applied to land when soil water content is at or above field

capacity. To limit the risk of effluent constituents being lost through

field tiles/overland flow, storage of winter-generated effluent is

explicit and often requires an increase in the capacity of existing

effluent systems. Cost and practicality can be a significant barrier to

adoption of alternative wintering practices from crop-based

approaches.

An alternative strategy has been investigated, whereby very small depths of effluent are applied daily during

winter months (June to August) as opposed to being stored. The prescribed low depth and rate of application aims

to maximise soil attenuation of effluent constituents and is fundamental to the experimental approach being

trialled. It is important to note, this research is in a concept validation stage.

All plots grazed as part of

standard farm practice.

Soil and Landscape Risk 

Category B (‘impeded 

drainage &low infiltration 

rate’). 

A total of 14 hydraulically isolated plots (20 m x 20 m) were installed. Seven plots received effluent during 

winter only and the other seven plots received effluent from late spring to autumn only. 

Effluent applied during winter and no summer 

applications. Applied at a low rate (<3 mm/hr) & 

low depth (2 x 1 mm/day). 

Effluent applied late spring until autumn. Applied at a 

low rate (<3 mm/hr) & depth < soil water deficit (not 

more than 15 mm/day)

winter spring-summer-autumn

2013-14 2014-15

N P E.coli N P E.coli

kg applied/ha MPN/ha^ kg applied/ha MPN/ha^

Winter application

(June-August)
104 19 9.6 x 109 77 5 3.1 x 109

Summer application

(October - June)
78 18 4.6 x 1010 73 10 4.6 x 1010

Table 1. Nutrient and faecal microbial (sp. E.coli) loadings to plots during the two year trial. Values expressed on

a per hectare basis and represent the sum of all loadings to all plots. (MPN = most probable number)

No effluent was applied if: daily rainfall  > 4 mm,  average  wind speed > 2 m/s,  air temperature < 4oC. 

Would application of effluent to wet soils during winter lead to excessive losses of nutrients and faecal bacteria 

in subsurface drainage and surface runoff?
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Annual losses of N, P and E.coli from the winter effluent plots (26.0 kg N/ha and 0.70 kg P/ha) were similar to those

from the summer effluent plots (23 kg N/ha and 0.75 kg P/ha; Table 2).

Applications to winter effluent plots increased subsurface drainage volumes. Subsequently, N & P losses during

winter months were greater (22 kg N/ha & 0.45 kg P/ha) than from the summer effluent plots during the same

period (i.e. June - August; 13 kg N/ha & 0.30 kg P/ha). However, losses of E. coli were similar across winter and

summer effluent plots.

Table 2. Total seasonal and annual per hectare losses of N, P and E. coli..

Jun - Aug losses Sept - May losses Annual loss equiv.

Year Winter Spring-Aut Winter Spring-Aut Winter Spring-Aut

mm/season mm/yr

Water 13/14 160 85 60 80 220 165

14/15 95 70 - - - -

kg/ha/season kg/ha/yr

N 13/14 22 13 4 10 26 23

14/15 8 4 - - - -

P 13/14 0.45 0.30 0.26 0.45 0.71 0.75

14/15 0.11 0.09 - - - -

MPN/ha/season MPN/ha/yr

E. coli 13/14 8.6x109 1.0x1010 3.8x1010 3.8x1011 4.6x1010 3.9x1011

14/15 1.9x109 1.7x109 - - - -

Missing values from 2014-15 are for drainage events that have not yet occurred. 
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Fig 1. Cumulative N losses from the winter and summer 

effluent treatments during year 1 (2013-14). 

The period of N loss was predominantly confined to late 

autumn and winter when most of the drainage occurred 

and the use of N for plant growth is typically low. 

Low rate and low depth applications of 

effluent to land during winter did not result in 

significant increases in annual losses of N, P or 

E. coli. 

To date, effluent application timing had a 

limited effect on cumulative N leaching.

This work is in  a concept validation phase and 

is not an approved alternative to storing 

effluent and applying during spring to autumn 

Key points

Contaminant losses: 

Cumulative nitrogen loss
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