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SUSTAINABLE NITROGEN FERTILISER USE IN THE WAIKATO
REGION

N. Selvarajah

Environment Waikato, P O Box 4010, Hamilton East

At Environment Waikato we are concerned about the potential
for poor management of nitrogen fertilisers. We are aware that
national and regional use of nitrogen fertiliser has recently
increased substantially. As a regional authority we do not
discourage wise use of fertilisers to improve soil fertility. This
is because we realise that New Zealand is predominantly an
agricultural country and its economy depends heavily on food
exports The Waikato region IN one of the most intensively
farmed areas in New Zealand and hence this region has a
significant input into the national economy. For example, our

region produces about 50% of the total New Zealand dairy The perceptions and facts about fertiliser-N use effects
milk. Previous and current international market forces suggest

that food exports such as dairy produce make dairying an gnyironment Waikato discourages excessive use of fertilisers
attractive farming option for New Zealand which leads to the degradation of environmental quality.
There is a common confusion among many in the fertiliser
Although Environment Waikato's Regional Polity Statement industry that fertiliser nitrogen use does not contribute to
(RPS) does not refer to the increasing trend of fertiliser nitrate leaching in soils. Soil and fertiliser research in New
nitrogen use and related environmental effects, it identifies Zealand and overseas clearly reveals that unless there is a
farming as the major contributor to non-point sources of heavy rainfall or irrigation following fertiliser nitrogen
pollution in the region. A report by Smith el al. (1993) application, and providing appropriate amounts are applied,
produced for MAF Policy also indicated that freshwater (both there is little or no direct leaching of applied fertiliser nitrogen
ground water and surface water) quality in the Waikato region in most pastoral soils. This is because pastoral soils contain a
is affected mainly by fanning. A recent research paper significant pool of biologically available organic carbon and
(Selvarajah et al.. 1994) also shows that many shallow ground apart from the rapid plant uptake of applied nitrogen, a major
water bores have elevated nitrate levels. proportion of the applied nitrogen is converted to microbial
biomass. In contrast, continuously cultivated soils for
Environment Waikato is currently in the process of CroPPing or vegetable growing contain relatively small
developing Regional Plan. Since Regional Plans are more amounts of biologically available organic carbon and hence
issue specific, it is likely that farming effects on the Microbial immobilisation —of applied nitrogen is low.
environmental quality will be addressed sufficiently in our Consequently, in cultivated soils applied fertiliser nitrogen is
plan. Currently, we have no set policy or plans related to at greater rl_sk of being dlre_zctly leached. In such cases leaching
fertiliser nitrogen management for the region. However, 1055€s of nitrogen can be in excess of 200-300 kg N/ha/year.
through ad-hoc presentations and participation at meetings _In contrast, agraz_ed pastur_e system without fertiliser nitrogen
and conferences related to fertiliser use we have expressed our INPUt could sustain a leaching loss of 60 kg N/ha/year.
views.

Many years of research indicate that in a dairy pasture system

The issue of fertiliser use in New Zealand and overseas is very the driving force for nitrate leaching is urine voided by
sensitive from the political, economical and environmental animals. Indeed, such research indicates that among the
viewpoints. Restrictions on fertiliser use could affect farming SEveral nitrogen loss pathways (e.g. denitrification, ammonia
and the fertiliser industry significantly. Such restrictions are Volatilisation, nitrogen transfer to unproductive areas, milk
already in place in Europe and the USA. These restrictions and Protéin and nitrate leaching) in a grazed pasture system, nitrate
the related monitoring cost taxpayers substantially. In New !€aching is the major nitrogen loss pathway (under the
Zealand there are conflicting views about fertiliser nitrogen Canterbury soil and climatic conditions volatilisation may
use. Whilst overseas experience and extensive research clearly C2use high N loss from the grazed pasture systems). It is well
document the adverse effects of excessive fertiliser nitrogen KNown that in dairy pasture system nitrogen removal through
use, we in New Zealand have only recently begun to research mllk is relatlve_ly minor (in most cases _|t is 10% o_f the nltrogen
the effects of high fertiliser nitrogen use on the environment, ingested by dairy cows). Thus whilst direct leaching of applied

In our opinion considering overseas experience and the lack  ertiliser nitrogen could be minimised through good fertiliser
management practices, any nitrogen input into the system be
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184 it clover-N or fertiliser-N will contribute to the overall indirect
leaching (indirect leaching is defined here as nitrate leaching
from nitrification of urine-N and mineralisation of organic-N

of information in New Zealand we need to take a conservative i)
in soil).

approach to fertiliser nitrogen use.

The essence of the RMA is an effects based approach rather
than controlling particular activities. Nevertheless certain
activities are strongly linked with adverse environmental
effects and hence it could be argued that controlling certain
activities would bring the desired environmental outcomes
(e.g. controlling dairy pasture irrigation would minimise
nitrate leaching). To a certain extent intensive dairy farming
could also be regarded as an activity which contributes to
ground water (nitrate) and atmospheric (methane)
contamination, and surface water contamination through
ground water entering waterways. Although research into
reducing nitrogen output through urine and minimising
methane production by improving feed quality could help
reduce the problem, the effects cannot be completely avoided.

It could be argued to let market forces control activities and
that certain unsustainable activities will eventually cease.
However, this philosophy will help cull economically
unsustainable activities not necessarily environmentally
unsustainable activities.

185

It must be emphasised that a similar philosophy used to exist |Is nitrate a health issue?
among several leading western agricultural countries until
environmental degradation became a concern. For example, a
decade ago, in Germany, fertiliser nitrogen use was actively
encouraged through government subsidies to boost food
production. In contrast, the German government now grants
subsidies to farmers to avoid or minimise fertiliser nitrogen
use. Since New Zealand is one of few nations which retains a
‘clean and green’ image, it is particularly important not to
encourage activities which lead to environmental degradation
and place New Zealand's future economy at risk 1 must
emphasise that any non-point source of pollution (e.g. nitrate
leaching from grazed pasture) is difficult to manage and
monitor compared to a point source of pollution (e.g. sewage

For mam years nitrate has been considered as a contaminant.
Many human diseases have been linked to the presence of
nitrate in drinking water (e.g. methaemoglobinaemia or ‘blue
baby syndrome’, gastric cancer, hypertension, leukaemia,
non-Hodgkin’s lymphoma). It has been proven conclusively
that infants less than 3 months old are very susceptible to
nitrate in drinking water. This is because they have not
developed normal haemoglobin in blood which is
predominantly a protein material that helps transport oxygen
from the lungs to other organs. Young infants have a high
‘foetal haemoglobin' which binds readily with nitrite produced
. e from nitrate in the digestive system. Consequently, the oxygen
outfall into surface water). Consequently, even if significant supply in the body is reduced and when not treated results in

pqllytl_on 1S detec_ted through intensive m°’_"t°“”9' actions to death. At a nitrate contamination conference Weisenburger
minimise non-point sources are not as straight forward as for (1991) concluded;

point sources of pollution and may not bring the anticipated

environmental outcome immediately. In short, management of

non_point sources of p0||uti0r| such as grazed dairy pasture is Currently, there are insufficient evidence to permit raising the
a complex issue and hence the dairy and fertiliser industries drinking water standard above 10 ppm nitrate-nitrogen,
must be responsible for the long-term sustainability of the Whereas there are some indications that the standard provides
dairy industry. the necessary safety factor to prevent most acute and chronic
health effects of ground water contamination. Any decision to
change the standard must await the results of further

It is our opinion that regional or national fertiliser nitrogen research.

loading rates cannot be determined solely on the basis of any
one fertiliser trial. However, such a trial can be used to assist
decision making The fertiliser nitrogen work by AgResearch Thereisa general view in New Zealand that the drinking water
at Ruakura clearly demonstrated that at a 400 kg N/ha/year standard (50 mg nitrate/litre or 11.3 mg nitrate-N/litre) is very
loading rate ground water nitrate levels far exceeded the New conservative and that even if the nitrate level far exceeds the
Zealand drinking water standard (11.3 mg nitrate-N/litre) New Zealand drinking water standard it may not cause any
(Ledgard et al.. 1996). At 200 kg N/ha/year ground water Serious human health problems. Moreover, it is believed that
nitrate levels stayed at or below the drinking water standard since there are no reported cases of methaemoglobinaemia in
during most seasons except for winter 1995 when it exceeded
the standard. Estimates on economical return from these trials
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by the Dairying Research Corporation (DRO indicated that the New Zealand we should not be concerned about this issue.
400 kg N/ha/year compared to 200 and 0 kg N ha/year was Burden (1982) reported:

uneconomical. Similar trials showed that the paddocks

received 200 kg N ha year marginally but significantly o gate no cases of methaemoglobinaemia have been

outperformed the economical returns of that of the 0 kg N rgn5teq in New Zealand but this could, at least in part, result

halyear loading rate. These trials clearly indicate that high fom the fact that methaemoglobinaemia is not classified as a

fertiliser-N ~ loadings are not environmentally —and .,yiiaple - disease by the New Zealand Health Department.

economically sustainable and that fertiliser-N should be used Bottle-fed infants (=3 months) are also predisposed to the

as a strategic supplement to clover-N not a substitute for it. Sudden Infant Death Syndrome (cot death), a condition of
oxygen starvation, from which about 3 per 1000 infants from
most Europeanised societies die (Money 1978). Many
explanations for the occurrence of the syndrome have been
offered but none appear satisfactory. Because of the similarity
in symptoms it is possible that methaemoglobin may
predispose infants to Sudden Infant Death Syndrome (WHO
1978).

I must draw your attention to a reported infant death case
(1994) related to nitrate in ground water in New Zealand.
Following a prescription the 6 month old infant (who had
vomiting and diarrhoea) received glucose and an electrolyte
prepared using contaminated ground water (27 mg nitrate-
N/litre) at her home in the Franklin area died after developing
symptoms related to methaemoglobinaemia.

Nitrate in drinking water or food materials could seriously
affect animal health as well. The Australian and New Zealand
Environment and Conservation Council drinking water limit
for stock water is 30 mg nitrate-N/litre (ANZECC, 1992).
High nitrate levels in grass can also affect grazing animal
health. In 1994 death of cows linked to high nitrate in grass
have been reported in the Waikato Region. In this case blood
nitrate-N levels exceeding 25 mg/litre were detected.
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Although the issue of nitrate in drinking water is highly Since fertiliser use is a sensitive regional, national and global
debated in New Zealand, some European nations and North issue we have to approach it carefully We believe that the
America have policies in place which strictly adhere to the set following activities will help achieve sustainable management
drinking water standards. These policies have wider of fertiliser in the Waikato region by providing.

implications on trading partners such as New Zealand For

example, the European Commission Directive demands that 1 rgchnjcal advice to dairy farmers® discussion groups and
water used for food processing purposes should be of potable foyerateq farmers groups regarding environmentally and
water quality (i.e. nitrate-N < 11.3 mg/litre). According to the agronomically sustainable nitrogen management.  This

recent field nitrogen trial (Ledgard el al.. 1996) if a Waikato i o|yes direct participation by providing information through
dairy farmer uses fertiliser at 200 kg N/ha/year loading rate, ;| presentations and leaflets.

and assuming the EC Directive is enforced, milk produced is

likely to be rejected during the early part of the lactation . . o

period due to nitrate level in ground water exceeding the EC 2- Regional water quality monitoring programmes (ground
standard. It must be emphasised that depending on the aquifer Water, river, streams and lakes) to assess the state of the
characteristics a similar mass of nitrate nitrogen discharged environment and land use impacts.

into ground water can result in varying levels of nitrate in

ground water This highlights the need to consider a mass 3. Collaborative research work with research agencies related
loading approach to nitrate contamination of ground water.  to land use impacts on the environment,

Ground water quality management is often narrowly focused 4 Ongoing advice to the Foundation for Research. Science and
on human health and market access. Such an approach may Technology (an agency which is responsible for managing
ignore the adverse impact of ground water quality on surface research funding in New Zealand) to facilitate research related
water quality. Like many other regions the Waikato has many to sustainable resource use.

spring fed or ground water fed streams or rivers. Most of these
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waterways are already enriched with nutrients including 5. Commitment to work with the industries (fertiliser and
nitrate. If ground water quality further deteriorates this will farming) to solve environmental problems through
have major impact on regional surface water quality. collaborative work (e.g. proposed regional fertiliser use
Consequently, the regional councils should consider the survey, bulletins for N fertiliser use) and regular meetings (e.g.
impact of ground water quality on surface water quality as Environment Waikato Dairy Liaison Group (EWDLG) and
well as human health and market access issues. Dairying and the Environment Committee (DEC) Meetings).

Until more research work is done to prove nitrate effects on 6. Policies and plans which set a framework for
health and environment, we do not consider it appropriate to environmentally sustainable farming.

contemplate or even debate increasing nitrate loading into the
environment. The lessons learnt from the USA and Europe
indicate that the long-term nsk to human health and national

economies associated with nitrate pollution, far outweigh L . .
short-term financial benefits. 1. New Zealand Dairy industry’'s commitment to achieve

environmentally sustainable farming and hence the recent
formation of the Dairying and environment Committee.

Role of others:

Role of the regional councils

2. The increased focus on environmental research by research

At present fertiliser nitrogen use in New Zealand is N0t jhencies compared to the past production orientated research.
regulated through the resource consents process because N0 | racent years, millions of dollars have been spent on
regional rules for fertiliser use have been introduced. We onvironmental research in New Zealand.

understand that Hawkes Bay regional council has proposed a
regional rule to control the use of fertiliser nitrogen use on ] ] . ]
grazed dairy pasture. If necessary, rules can be introduced to 3 The increasing environmental awareness among the wider
control the use of fertilisers in our region. This can be done cOmMmunity (including farmers and environmental groups)
through regional planning. The process is democratic (i.e. fégarding sustainable resource management.

proposal of rules by council — submissions by public —

review by council — council hearing with public — 4. Enactment of the RMA in 1991 which provides for the
Environment Court hearing (if there are any disputes) — sustainable management of natural and physical resources.
introduction of fertiliser use rules (if accepted)). Even if the
rules are introduced monitoring fertiliser use can be a
mammoth task for councils. This will require more resources
for councils and will be an added burden for our rate payers.

5. The active role of the Ministry for the Environment in
developing national environmental standards and/or
guidelines.

6. Increased competition for global market access. Most
affluent nations demand 'clean and green' production.
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7. The pro-active role of the fertiliser industry to fund In short, we are not ruling out the possibility of introducing
research related to environmental issues and to produce rules to control fertiliser use in our region. We consider this as
fertiliser use code of practice. our last resort. If the wider community (including the farmers)

believe that rules would be helpful we would consider using
them to regulate fertiliser use in our region. We will be closely
monitoring the trend of fertiliser use and environmental
. ] ] . impacts and advising industry, research agencies and the
There are many fertiliser use bulletins available in New ,plic. We strongly believe in working in partnerships and this
Zealand. Due to the prevailing wider environmental i the most effective way to achieve our environmental goals.
awareness farmers prefer bulletins with a balanced approach Many international environmental authorities are already
to agronomy and the environment. Such a balanced approach acknowledging the rapid progress they could make by
provides farmers with greater certainty about sustainable \yorking in partnership coupled with extensive technology

fanning practices. Hence it is believed that the proposed transfer rather than solely relying on regulatory approaches to
bulletin will be a success if the bulletin has the support of ¢ontrolling non-point sources of pollution.

environmental and research organisations and the fertiliser

industry. We are aware that FertResearch (Fertiliser

Manufacturers' Research Association) are in the process of REfErences

producing a code of practice for fertiliser use. We are yet to

review this document, but anticipate that it will be sent to ANZHCC. 1992. National Water Quality Management
regional authorities for review. We gather that this code of Strategy. Australian water quality guidelines for fresh and
practice has useful information with regard to fertiliser marine waters. Australian and New Zealand Environment and
management. Conservation Council.

Fertiliser-N use bulletins
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We fully understand some of the key concerns of FertResearch Burden, RJ. 1989. Nitrate contamination of New Zealand
and the fertiliser industry with regard to providing fertiliser aquifers, a review. New Zealand Journal of Science 25. 205-
nitrogen loading rates in the code of practice. It has been 220.

widely argued by the fertiliser industry that different land uses

and soil types will require different rates of fertiliser nitrogen Ledgard, S.F., Selvarajah. N., Jenkinson, D. and Sprosen,
loading and hence it is difficult to recommend universal \ 5™ 1996, Groundwater nitrate levels under grazed dairy
loading rates. Furthermore, fertiliser industries have serious ,aqyres receiving different rates of nitrogen fertiliser. In
concerns that some regional councils may use the fertiliser Recent developments in understanding chemical movements
loading rates for regulatory purposes. While we appreciate j, gyjjs: significance in relation to water quality and
these concerns, to provide a certainty within the fertiliser oficiency of fertiliser use. (Eds L D Currie and P Loganathan).
industry and farmers, we strongly support fertiliser bulletins Occasional report No. 9. Fertilizer and Lime Research Centre,

with fertiliser nitrogen loading rates that are technically Massey University, Palmerston North, pp 229-236.
defensible and environmentally and agronomically ' '

sustainable. .
Selvarajah. N., Maggs, G.R.., Crush, J.R. and Ledgard, S.F.

. . . 1994. Nitrate in ground water in the Waikato region. In The
Following a series of recent meetings between Petrochem, gficient Use of Fertilizers in a Changing Environment:
AgResearch, the Waikato Federated Farmers and poconciling productivity and sustainability (Eds L D Currie
Environment Waikato a fertiliser-N use bulletin has been ;4 p Loganathan), Occasional Report No. 7. Fertilizer and

produced in August 1996. According to this collaborative | ;e Research Centre, Massey University, Palmerston North,
project, Petrochem funded AgResearch to produce the pp 160-185.

technical contents; reviewed by all parties involved, and

published and circulated by Environment Waikato with a . .

partial financial support from the Dairying and the SMith, C.M., Wilcock, R.J.., Vant, W.N., Smith, D.G. and
Environment Committee. The bulletin emphasises the role of C00Per, A..B. 1993. Towards sustainable agriculture:
clover as major N contributor to the dairy pasture system and Freshwater quality in New Zealand and the influence of
recommends fertiliser-N input as a strategic supplement to agriculture. MAF Policy Technical Paper 93/10.

clover-N. It does not specify an N loading rate for fertiliser-N,

however, draws attention to the recent trials by DRC and Weisenburger, D.D. 1991. Potential health consequences of
AgResearch at Ruakura on different N loading rates and their ground-water contamination by nitrates in Nebraska. In
effects on environment. Late winter we circulated 11500 of Nitrate Contamination (Eds | Bogardi and R D Kuzelka)
these bulletins to the Waikato rural households. We have NATO ASI Series, Vol. G30. Springer-Verlag, Berlin, pp 309-
already noticed that there are other regional councils (e.g. 315.

Taranaki, Bay of Plenty, Northland and Auckland) interested

in the bulletin and we believe that such a collaborative effort

will be useful nationally.
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