
 

Nitrogen – Do we need it? 
By Lynne Moore, Regional Manager 
 
A recent conversation with a regional council representative on the topic of nitrogen 
use and nitrate leaching raised the question “do we actually need to use so much 
nitrogen?”  
 
The short answer is YES!  
 
Nitrogen is the key to proteins (without it, a protein is just another run of the mill 
carbohydrate) and proteins are the building blocks of life.  They are the 
manufacturing plants, processing facilities and transport systems of every life form on 
earth.  It has been estimated that without human influenced nitrogen inputs (that 
includes both bagged fertilisers and biological fixation by clovers and other legumes) 
about half the human population wouldn’t be alive today. 
 
The real question is “what level of nitrogen use is acceptable?” 
 
The fact that huge responses can be obtained from the application of nitrogen, 
particularly on hill country sheep and beef farms, would indicate that these areas are 
massively deficient in nitrogen.  Living in a nutrient deficient environment is not a 
pleasant thing – just ask the Ethiopians from the 80’s.  So should we be feeding our 
pastures enough nitrogen so that they’re “comfortably well off” just as we would wish 
to be?   
 
The problem with “comfortably well off” pastures, is that just like us, they tend to get 
fat and lazy – the clovers use the supplied nitrogen rather than fixing their own, the 
grasses produce profuse growth that may not be controllable or even wanted 
depending on the time of year and result in animals actually losing weight rather than 
gaining it if the pasture quality or nutrient balance is not up to scratch. 
 
And then there’s the issue of waste.  When you’ve got more than enough of 
something, you tend to only use the best bits and ignore the rest…hence, the 
“comfortably well off” pasture will tend to leak nutrients in drainage or run-off water. 
 
These pastures are currently most likely to be found in lowland dairy situations, 
having received considerable inputs of all nutrients over a lengthy period of time.  To 
maintain these nutrient levels with the large quantities of nitrogen removed in milk, 
around 4 - 600 kg N/ha/year is needed, either from the bag in areas which have had 
their clovers decimated by Clover Root Weevil, or in combination with biological 
fixation by clovers.  Where levels less than this are being used you will most likely 
find that either production is lower than the potential or nitrogen is being imported in 
supplements (silage, concentrate etc). 
 
Clearly, without a high value product such as milk to market, the meat and wool 
farmer is at a disadvantage when it comes to the economics of this high level of 
input.  Added to that is the lower levels of nutrient removal and the higher percentage 
of nitrogen that cycles back into the system via grazing with capital stock.   
 
You can calculate your own nitrogen requirements, and Environment Waikato has 
put together a very user friendly, super simple nutrient budget for drystock farmers 
which you can find on the web at 
www.ew.govt.nz/enviroinfo/land/management/nutrients/ndrystockworksheet.htm  



 

Step 1: Multiply your kg’s of wool per ha by 0.165, which will give you the nitrogen 
content of the wool/ha.  
 
Kg Wool/ha x 0.165 = N(wool)/ha 
 
Step 2: Either multiply your stock units sold (SU/ha) by 2 to get nitrogen lost via 
animals sold OR multiply the kg’s of liveweight sold by 0.03 to get the nitrogen lost 
per ha via meat sold off farm. 
 
So either  
 
SU/ha x 2 = N(animals sold)/ha OR Kg LW x 0.03 = N(meat)/ha 
 
Step 3: Add these two figures (N(wool)/ha + N(animals)/ha, or N(wool)/ha + 
N(meat)/ha) together and you’ve got your total N inputs required to support that level 
of production.  So for a farm selling 40 000kg’s of wool and 4500 lambs store with an 
average liveweight of 30kg off 350 ha each year, the calculation is as follows: 
 
(40 000kg wool x 0.165) ÷ 350 ha = 19 kg N(wool)/ha 
(4500 lambs x 30 kg LW x 0.03) ÷ 350 ha = 11 kg N(meat)/ha 
 
19 kg N(wool)/ha + 12 kg N(meat)/ha = 30 kg N/ha exported annually. 
 
There will also have to be an allowance for culls so the total nitrogen exported per ha 
in this case is probably closer to 35 kg N/ha/year.  A full nutrient budget such as 
found in Overseer will also allow additional exports such as silage/hay sold off farm 
as well as losses to leaching, volatilisation and denitrification, which could easily 
bring the total annual requirements up to 40 – 50 kg N/ha/year. 
 
Depending on the development status of the farm, levels of phosphate, sulphur and 
potassium should already be reasonable to support an increased rate of pasture 
growth.  Olsen P’s of around 20 - 30 are normally sufficient to achieve about 90 - 
95% of maximum pasture growth on most soil types.   
 
At these nutrient levels, clovers (where present) should be fixing up to 100 kg 
N/ha/year, which by our calculations for this farm is more than enough.  However 
clover has a habit of not growing very well, and hence not fixing nitrogen, when we 
need it most, i.e. in the winter and early spring.  Nitrogen deficiencies are most likely 
at this time even on very fertile soils because of a combination of leaching of nitrates, 
low inputs of nitrogen from clover and reduced rates of organic matter breakdown in 
the soil.  Therefore, despite there being enough nitrogen during the rest of the year, 
we are still likely to need a “top up” for the grasses in spring.  The top up in this case 
does not need not be large, however if your farm has higher production levels, then 
your top up may need to be greater. 
 
Bear in mind that the more nitrogen you apply from the bag, the lazier the clovers are 
likely to be and ultimately this will cost you more in the long run.  It is however 
completely reversible so long as you still have clover present when you decide to 
discontinue artificial Nitrogen inputs.  As the nitrogen levels in the soil fall the clovers 
will be forced to start fixing their own again.   
 
Over time, it is likely that the pool of nitrogen cycling through the animals and back 
onto pasture will gradually build up – this will reveal itself by gradually reducing rates 
of response to applied nitrogen.  Currently response rates to nitrogen applications 
range from 8 kg DM/kg N applied for the dairy situation, to over 40 kg DM/kg N 



 

applied on low nitrogen hill country situations.  As the response rate diminishes, the 
economics of applying further nitrogen will need to be reconsidered. 
 
By using nitrogen strategically, responsibly, thoughtfully and only when needed, 
sheep and beef farmers stand an excellent chance of maintaining long term 
sustainability while still maximising the profitability of their farms. 
 


