





The right nitrogen for the job

Choosing the right
nitrogen (N) fertiliser for
the job can increase your
return on investment.

With so many N fertiliser options
available, deciding which one to use can
be confusing.

The most suitable N fertiliser for the job
depends on the situation. The aim is to
find a fertiliser that results in the most N
being taken up by the plant to maximise
response and yield, while minimising
losses to the environment and wasted
expenditure.

While plant growth is driven by the
quantity of N and not the form it comes
in, there are different forms that plants
can take up, such as urea, ammonium
and nitrate, each with properties which
may make them a better choice for
certain scenarios. When manufactured
into fertiliser products, features are also
added to these different N forms to
maximise the quantity of N reaching the
plant and minimise losses.

Regardless of the N form, grass growth
is temperature dependent, which

is why it's recommended that soil
temperatures should be consistently
above 6°C at 9:00 am before applying
N. If soil temperatures are below 6°C, N

efficiency is reduced and N can be lost.
Nitrogen is a growth multiplier so when

low soil temperatures limit grass growth,

the response to added N is also going
to be limited.

Urea

Urea is probably the most well known
N fertiliser in New Zealand. Although
highly concentrated and able to be
taken up by plants, it's the least readily
available of the three plant available
forms of N (see Figure 1). However,
conversion of urea to ammonium

is rapid, so the impact of applying
ammonium or nitrate instead of urea is
negligible. Trials completed on nitrate-
based fertiliser compared to urea (in cool
soil conditions) found no difference in
pasture dry matter grown®,

How is urea lost?

Urea without any coating is prone to
volatilisation, the process by which
applied N is lost as ammonia gas
(see Figure 2 overleaf).

Products with urea

Ballance’s range of urea products
includes some with special features to
overcome the challenges urea can pose.

O Nrich Urea
46.0% N

Conventional urea, no coating

SustaiN
459% N

Urea with AGROTAIN® coating - a
urease inhibitor to reduce volatilisation
and N lost as ammonia gas, without
needing rain or irrigation after
application (see sidebar on page 10)

PhaSedN
25.3% N, 28.5% sulphur, 5.7%
calcium

Urea with slow release elemental
sulphur, ideal for autumn applications

SuperN
447% N

Urea with magnesium oxide coating
to stop absorption of moisture from
the air so it can be blended with
superphosphate-based fertilisers

Nrich Liquid Urea 19N
19.0% N

Urea in solution to provide convenient
application to crops or pastures

/7 Tnue Smartfert
T 440% N

Urea in a controlled release membrane
which moisture passes through,
dissolving the urea and slowly releasing
it in line with plant demand, while
reducing leaching and volatilisation
losses




Ammonium

Ammonium is readily plant available,
and is also converted into nitrate

(a commonly preferred N form, see
Figure 1).

Ammonium fertilisers are most
commonly used as starter fertilisers in
cropping, and come in solid or liquid
forms, including DAP (di-ammonium
phosphate), sulphate of ammonia (SOA),
ammonium nitrate, anydrous ammonia
and hydrous ammonia.

How is ammonium lost?

Under certain conditions, such as soil
pH of 7 and above, 10-20 per cent of
fertiliser N may be lost via volatilisation.
Ammonium is not prone to leaching (its
positive charge means it's retained in the
cation exchange sites of soils).

Products with ammonium

@ DAP (di-ammonium phosphate)
17.6% N, 20.0% phosphorus

Nitrogen with readily plant available
phosphate, ideal starter fertiliser for
a wide range of crops or as a general
maintenance or capital fertiliser in
pastoral settings

@ Nrich SOA (sulphate of ammonia)
21.0% N, 23.0% sulphur

Nitrogen with readily plant available
sulphate sulphur

Volatilisation
(see Figure 2)
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Nrich Liquid SOA
9.2% N, 10.0% sulphur

Nitrogen with readily plant available
sulphate sulphur for use on crops or
pasture using irrigation systems or
spray equipment

o8y ¥ Advantage SOA
19.5% N, 22.5% sulphur

Nitrogen and sulphur with improved
compatibility, and the ballistics

and drilling properties needed for
horticultural and arable use
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Figure 1 The conversion of urea to nitrate in the soil

Nitrate

Nitrate is a commonly preferred form of
N by plants.

How is nitrate lost?

Nitrate is not prone to volatilisation, but
is the most prone to leaching. It mainly
stays in the soil water, and rain can move
it down the soil, past the root zone.

In soils with no oxygen, such as heavy
clay or waterlogged soils, denitrification
can occur, causing nitrate to be lost to
the atmosphere as nitrogen gas and
nitrous oxide, a potent greenhouse gas.

Products with nitrate

&

YARA

Yara Unika Plus
12.0% N, 38.0% potassium, 0.8%
sulphur

Potassium nitrate, with immediately
available nitrate and chloride free
potassium suitable for bulb and orchard
crops

YaraBela CAN
27.0% N, 2.4% magnesium, 4.0%
calcium

Calcium ammonium nitrate ideal for
intensive cropping, horticulture and
orchards

YaraLiva Nitrabor
15.4% N, 18.3% calcium

Calcium nitrate with boron, for
horticulture or low boron soils
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If the urea granule has a urease inhibitor
coating (e.g. AGROTAIN® coating on
SustaiN) the inhibitor dissolves into the
soil and temporarily blocks the urease
enzyme, reducing the:

» amount of ammonium formed

« increase in pH

- amount of N lost as ammonia gas.
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Figure 2 The volatilisation process

0 Urea granules start dissolving.

Urease (enzyme produced by soil bacteria) ‘attack’ the
urea, converting it into ammonium.

e Hydrogen ions in the soil are used in this conversion
process, temporarily raising the pH around the granules.

° Increase in pH promotes further conversion of
o ammonium to ammonia gas.
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Minimising volatilisation
losses

Soil temperature and moisture
should be considered when
choosing your N product as they
affect the level of volatilisation.

Warm and windy weather
can lead to greater
volatilisation. Cool or cold
conditions reduce the
rate of volatilisation, but it can still
occur at lower soil temperatures.

To minimise volatilisation

losses, at least 5-10 mm

of rain or irrigation within

8 hours AFTER urea
application is critical. This moves
the N into the soil profile and
produces less ammonia gas than if
it were on the soil surface. Rainfall
or dew before application won't
prevent losses and can enhance
volatilisation.

What about liquid and fine
particle N?

According to research, both liquid and
fine particle N produce a similar pasture
response to granular N34,

Liquid N products are convenient, but
research shows they don't result in
greater pasture responses. For example,
a study on a dairy farm in central
Canterbury, showed pasture responses
to liquid and solid urea, applied at 20 or
40 kg N/ha, were the same?
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Fine particle N doesn't significantly
increase pasture production compared
to granular N application, according

to trials that compared varying rates

of fine particle or granular N form on

a Southland dairy farm®. Pasture was
harvested at 4 and 8 weeks post N
application, and measurement of wet
weight and dry matter determined that
pasture production and N response rates
were similar.

What about non-synthetic N?

Dairy effluent, compost and plant or
animal waste such as chicken manure
only contain a small percentage of
plant available N, so have to be applied
in huge amounts to boost growth (in
the short term) to the same extent as
specially manufactured fertiliser. Soil
microbes also feed on N, so the total N
applied is not entirely available for plant
uptake.

Growers and farmers who want a more
convenient and practical to apply source
of non-synthetic, organic N can consider
Pure N (12% N), an organic fertiliser
certified by BioGro.

What about cold start N?

Nitrate-based fertilisers such as
ammonium sulphate nitrate (ASN),
sometimes referred to as cold start N,
do not benefit early season pasture
growth compared to urea, according to
AgResearch trials.

The trials compared dry matter

responses of urea and a nitrate-based N
fertiliser applied under cool conditions at
Central Plateau and Southland sites. The

pasture was measured over three cuts,
with no difference in pasture production
between the two products.

As ASN is typically more expensive per
kg N, it will likely just result in a greater
cost of the total dry matter grown.

Using the right product is one

of the 4Rs of good fertiliser
management. Your Ballance
Nutrients Specialist can work
with you to consider factors such
as the conditions at application,
application timing and method,
requirement for other nutrients,
and the cost, so you can find the
most suitable N fertiliser for your
situation.

+ O'Connor MB, Longhurst RD, Hawke MF, Smith, LC
2000. Small-plot mowing trials - Investigations with
sodium nitrate as a cold weather start N fertiliser.
Client Report. (AgR) Prepared for SQM Oceania Ltd

2 McCloy BL 2009. Liquid urea on pasture- Burnham,
NZ Arable Trial Code Pa0819, Confidential report
prepared for Ballance Agri-Nutrients

3 Risk JT, Dawson AE 2019. Comparing fine particle
and granular nitrogen response on Southland
pastures. Nutrient loss mitigations for compliance in
agriculture. Occasional Report No. 32. Fertiliser and
Lime Research Centre, Massey University

4 Morton J, Tillman R, Morton A 2018. Review of
research on pasture yield response to fine particle
application of fertiliser in New Zealand, New Zealand
Journal of Agricultural Research

For more information

Contact your Ballance
Nutrient Specialist.




Cobalt for stock
weight gain

Could a cobalt (Co) deficiency be limiting
animal performance on your farm?

In some parts of New Zealand, low
levels of Co, an essential micronutrient
for animals, could be impacting stock
performance.

Cobalt is essential in ruminants for
formation of vitamin B12. Rumen micro-
organisms need Co to synthesise vitamin
B12, which is used by enzymes involved
in digestion of plant material. So Co plays
an important role in weight gain in stock,
which can be affected when natural soil
reserves of it are low. Although Co isn't
considered essential for plants, very
minute amounts are needed for fixation
of nitrogen by rhizobium bacteria in
legumes.

Cobalt deficiencies occur in several
areas of New Zealand, including soils
formed from rhyolitic ash in the central
North Island (pumice soils), the north-
west Nelson area’s mainly granite soils
and some Southland leached brown
soils. Acidic, highly leached, and sandy or
peaty soils are also prone to deficiencies.

Identifying a Co deficiency

Other factors such as soil moisture

and pasture composition influence the
availability of Co. Pasture concentrations
vary between seasons, and are lower
when pasture growth rates are high, and
are generally lower in spring and summer,
and higher in autumn and winter. Pasture
species vary in their Co content, with
concentrations higher in clovers than
grasses. In addition, high soil pH (> 6.5),
high soil manganese and high soil iron
can also reduce pasture Co uptake.

A mixed herbage test will reveal if

Co levels in pasture are adequate

for stock (soil testing isn't reliable

for micronutrients). Table 1 shows
adequate levels of Co for stock, with

a production response highly likely
when Co is deficient, and unlikely when
it's adequate. A review of Hill Labs

Co herbage test data from 2012 to
2016 shows significant opportunities
exist to ensure appropriate Co or B12
supplementation for enhanced animal
performance (Table 2).

Nutrients

Table 1 Mixed herbage test levels of Co*

Concentration of Co (ppm) in mixed herbage test

Deficient Marginal Adequate
Sheep <0.08 0.08-0.10 >0.10
Cattle and deer <004 0.04-0.06 >0.06

Table 2 Percentage of mixed herbage
samples taken (2012-2016) with
inadequate Co levels for sheep

(less than 0.10 ppm)?

% of mixed
herbage

samples with
< 0.10 ppm Co

Marlborough 62% If herbage testing reveals Co levels are
Waikato 62% low, stock can be tested for deficiencies
Taranaki 60% by taking a blood test or Ilvgr blgpsy
at processing to measure vitamin B12
Bay of Plenty 55% levels
Auckland 52% highlights the rel h
Figure 1 highlights the relationshi
Northland 49% 9 gnig . . P
between serum vitamin B12
Tasman 47% concentrations (in lambs) and growth
Gisborne 42% rate response, which are large when
Hawke's Bay 36% cogcentrlzlations arellcc;w (<220 pmc?(lj/ L) .
. and small over a wider range considere
Manawatu-Whanganui  33% . L
9 > marginal (220-350 pmol/L), with little
West Coast 32% further weight gain when levels are
Canterbury 24% adequate (> 350 pmol/L). Animals
Otago 23% (in this gxample, lambs) will be more
Southland 20% responsive to Co/B.12 supplementatlon
and its effect on weight gain when serum
i (o) .
Wellington 13% B12 concentrations are low.
= 180 o Not much weight
= ° gain with further
© . supplementation
=~ - 0
o3 1201 0%
= 0%
£2 o,
8 60 G0
c © (o]
o= o O ... . o o
?QE, 0 | I 9 o - 200 ....... ‘ ..... m & : a
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Serum vitamin B, (pmol/L)

Figure 1 Relationship between serum vitamin B12 and growth response in
lambs?®
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A similar relationship exists for

liver tissue vitamin B12. Sheep are
considered deficient below 200 nmol/kg
fresh tissue, marginal at 200-280 and
adequate above 280. The probability of
a response to supplementation will be
greater in animals with low levels of B12
concentrations®,

Dealing with deficiencies

The application of Co fertiliser rapidly
increases pastures concentrations within
4-6 weeks, followed by a marked decline
over the next 4-6 weeks and a slower
decline during the next 9-10 months

(Figure 2). If lambs graze continuously on
treated pastures with adequate Co levels
for around 10 weeks sufficient Co should
have been supplied for a further 12
weeks as levels decline in the herbage.

Timing is important. Typically, applying
Co at appropriate rates (NutriMax
Granular cobalt 10% at 200 g/ha)

will elevate herbage levels to those
adequate for animal health for around
3 months (90-100 days). Annual
topdressing should occur in mid to late
spring just prior to weaning, when soil
and plant Co levels are lowest and the

Co applied
0.4 —@— Control
—@— Topdressing
t 0.3
=3
S
8 02+
L
=
% 01+
o
——
O T T T 1
0 50 100 150 200
Time (days)

Figure 2 Effect of cobalt sulphate (applied late spring on sedimentary soil)

on pasture Co concentration?

need for supplementation is greatest.
Cobalt application to pasture at other
times has in some instances been
reported to be of limited effectiveness.

Young stock are affected more than
older animals, so applications can be
restricted to areas young stock will
graze during summer.

On soil Co deficient sites (with
consistently deficient herbage levels
over a number of years), an effective
long term (5-10 years) capital dressing
can be undertaken by applying
NutriMax Cobalt 10% at 750 g/ha.
Once the soil Co status has been
elevated Co inputs can be reduced
to more typical annual maintenance
application rates of 20 g Co/ha

(200 g/ha NutriMax Cobalt 10%).

* Morton JD 2019. Use of Trace Elements in New
Zealand Farming, Fertiliser Association of New
Zealand

2 Hill Labs herbage test data 2012-2016

3 Grace et al 2010. Managing mineral deficiencies
in grazing livestock. Occasional publication no. 15,
New Zealand Society of Animal Production

For more information
See ballance.co.nz/nutrimax/

cobalt or contact your
¢ Ballance Nutrient Specialist

Titanium (Ti) analysis in
herbage tests indicates
if soil contaminated
samples are affecting
results.

Hill Labs' standard herbage test (known
as the Basic Plant Profile) now includes
an analysis of Ti.

The Ti analysis is useful in indicating if
the herbage sample (of pasture, forage
or silage) has been contaminated by

soil, which could affect the test results.

Titanium is a common element in the
earth’s crust (around 0.63 per cent by
mass), so is present in soils derived from
Ti bearing parent materials. Most forms
of Tiin soil are insoluble, so unavailable
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for plant uptake. But herbage samples
contaminated with soil will show an
elevated Ti result.

Hill Labs tries to remove soil from
herbage samples using a water-
wash, but this isn't always effective,
nor feasible on silage samples. Soil
contamination causes elevated test
results for trace elements such as

iron, manganese, cobalt and zinc, and
also affects the Ash, Digestibility and
Metabolisable Energy results of feeds.

The lab reports will now include a
comment (slight, moderate, high or
heavy) giving an idea of the scale of

soil contamination indicated by the Ti
result. In clean herbage samples, plant
concentrations of Ti are usually under

1 mg/kg. For horticultural vine and tree-
crop leaf samples, the reported Ti result
will usually be very low and can largely
be ignored.

The Ti analysis is included in the Basic
Plant Profile test at no additional charge.



Reviving hill country performance

Improving farm returns present an opportunity for sheep and beef farms to

reinvest in soll fertility.

After several challenging years, some
sheep and beef farmers opted to reduce
or defer nutrient inputs, particularly
phosphorus (P), often relying on existing
soil reserves to get by.

While that may have helped ease
cashflow pressures, there can be a cost
to long term productivity if nutrients
aren't replenished.

Although the effects of reduced P inputs
or relying on soil P reserves may not be
immediately obvious, prolonged deficits
gradually deplete soil fertility. The
further P levels drop below optimum,
the greater the long term impact on
pasture performance and overall
productivity.

With farm returns improving, there's
a timely opportunity to reinvest in
soil fertility and set the foundation
for stronger, more resilient future
performance.

Pasture growth is ultimately limited by
the nutrient in shortest supply. On many
hill country sheep and beef farms, both
P and sulphur (S) are common limiting
factors that restrict the full potential of
pasture production.

These two nutrients play a vital role

in hill country pasture systems. Both
are essential for healthy clover growth,
which in turn supports nitrogen fixation
- supplying the nitrogen needed

to sustain productive grass-based
pastures and outcompete low fertility
species.

Restoring P levels to within optimal
range, in combination with an adequate
supply of S, can result in relatively fast
improvements in pasture growth. While

improvements in pasture performance
and stock carrying capacity may occur
soon after application, it sometimes
takes up to 2 to 3 years for measurable
increases in Olsen P levels to show in
soil test results.

As a general guide, the economic
optimum Olsen P range is typically
15-20 on easy hills and 12-15 on steep
hill country. The amount of P needed to
lift Olsen P by one unit varies depending
on soil type, with some soils needing
significantly more input than others (see
Table 1).

In many hill country situations,
phosphate fertilisers deliver a stronger
economic return than lime. Applying
lime aerially when soil pH levels are
around 5.5 is rarely cost-effective,
unless soil pH levels fall below this
threshold. When Olsen P levels are
below 15, prioritising P and S inputs
typically provides greater value than
investing in lime application.

To maximise the efficiency of fertiliser
use, Super Air's SpreadSmart
technology uses digital farm maps and
GPS to adjust fertiliser rates across

different areas based on slope and
aspect. This ensures nutrients are
applied only where needed, improving
efficiency and the return on your
fertiliser investment.

To capture the benefits of improved
pasture growth, it's essential to ensure
it can be grazed effectively. This often
begins with subdividing paddocks to
allow for better stock control and more
targeted grazing pressure, while well
designed water infrastructure supports
even pasture utilisation and effective
nutrient cycling through dung and urine
distribution.

Taking a whole farm approach ensures
these improvements are fully realised,
and with stronger returns, now could

be the ideal time to focus on restoring
nutrient levels and rebuilding soil fertility
for long term pasture production.

For more information
<, Contact your Ballance

Nutrient Specialist. For
SpreadSmart contact
Super Air on 0800 787 372
or visit superair.co.nz.

Table 1 Phosphorus needed to increase Olsen P one unit*

Inputs of P (kg/ha) to increase Olsen P by one unit

Average
Ash 11 7-18
Pumice 7 4-15
Sedimentary 5 4-7
Peat = 6-9
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Recognising the great things

What's in NZFAP Plus for farmers, and how can Ballance help?

"Over the last couple of years we've
seen an increasing number of farmers
working towards New Zealand

Farm Assurance Plus (NZFAP Plus)
certification,” says Ballance Farm
Sustainability Services National
Manager, Peter Thomas.

The New Zealand Farm Assurance
Programmes - NZFAP Plus and the
foundation level NZFAP - are voluntary,
independently audited, nationwide farm
assurance schemes for red meat and
wool. The programmes are run by New
Zealand Farm Assurance Incorporated
(NZFAI), a membership organisation.

The Ballance Farm Sustainability
Services team can help farmers work
towards NZFAP Plus certification, and
Peter says they're often asked about the
benefits of the certification.

“NZFAP Plus is a positive programme
which recognises all the great things
farmers are doing to protect the
environment, while creating sustainable
businesses for the future and protecting
social licence to operate,’ he explains.

Support to get certified

“In a lot of situations farmers already
have the required information to join
up, so it's more a matter of pulling it all
together and filling in any gaps within
the standards requirements.”’

The Ballance Farm Sustainability
Services team collaborates with several
other NZFAI member organisations to
support mutual clients who might be

interested in working towards NZFAP
Plus certification.

“We encourage you to talk to your meat
processor, wool company or bank and
see if they recognise, NZFAP Plus and
the benefits of joining, the NZFAP Plus
certification scheme!”

Here to help

“If you're looking to work towards NZFAP
Plus, our experienced regionally based
inhouse Farm Sustainability Services
team are here to help,’ says Peter.

NZFAP Plus certification adds
another three components to NZFAP
certification: people, environment, and
biosecurity (see Table 1).

The cost of the packages varies
depending on the complexity of the farm
system, existing information and full
service requirements. For an estimate
for your specific needs, contact Ballance
Farm Sustainability Services.

For more information
® Contact farm.sustainability@

o ballance.co.nz or 0800 222 090.

i See ballance.co.nz/farm-

4 sustainability-services/our-
services or nzfap.com

m Farm
- Sustainability
g Services

Table 1 Outline of the NZFAP Plus packages offered by Ballance

What others say

Here's what other NZFAI member
organisations who see the value
of NZFAP Plus accreditation say
about it.

Silver Fern Farms

“Silver Fern Farms has promoted
the uptake of NZFAP Plus with
our suppliers in response to clear
signals we are seeing from high
value international customers. The
programme supports farmers in
adopting and showcasing nature-
positive practices, assisting them
to plan, manage and report their
on-farm sustainability practices.’

Headwaters - Lumina Lamb

“The NZFAP Plus accreditation
supports our commitment to long-
term sustainable farming. It's why
we are welcomed into premium
markets where sustainability and
integrity are non-negotiable too!”

ANZ

"We're proud to work with like-
minded people to create a more
prosperous rural community.

Our NZFAI membership ensures
farming customers who are
eligible and have achieved NZFAP
Plus to a Gold standard can
receive recognition through ANZ's
Agri Uplift discounted lending."*

* Eligibility and lending criteria, terms and
fees apply.

NZFAP Plus

Ballance Farm Sustainability Services Packages

Land and Freshwater Management plan

NZFAP mapping package (slope, aspect, elevation, soil, etc)

Farm feature and infrastructure mapping

Environment Biodiversity monitoring and action plan

GHG emissions management plan

GHG emissions profile

Overseer Nutrient Budget

LIRS EIENEANEN
AANAYASAASANAS

Biosecurity Biosecurity plan

* For more detailed requirements always refer to the latest NZFAP Plus standard (1 July 2025). All of the above requirements are included within one integrated farm plan.
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Remove,
replace,
repeat

Replacing nutrients removed
by pasture hay or silage helps
to maintain pasture quality and production

When harvesting hay or silage on farm
- be it a surplus, a deliberately grown
cheap form of feed, or to fill a feed gap
later on - it pays to think about the
cycle of nutrients.

Hay and silage remove large quantities
of nutrients from the soil, potentially
affecting pasture quality and production.
Table 1 shows the amounts of nutrients
removed by hay and silage.

Table 1 Average nutrient removal rates
of hay and silage (kg/T DM)

Nitrogen (N) 20
Potassium (K)* 15 ‘ 20
Phosphorus (P) 4
Sulphur (S) 3
Magnesium (Mg) 2

* Hay is harvested at a more mature stage, when
herbage K levels are lower, so removes less K than
silage.

Urine Dung

AT v A

Nutrients Nutrients

Fed out where grown

If conserved feed is fed out where it was
grown, some nutrients are unevenly
returned to the soil in dung and urine.
But if it's fed out elsewhere, its nutritive
value is not returned (see Figure 1).

Repeatedly cropping paddocks over
time without replacing any nutrients can
cause them to deteriorate and become
vulnerable to undesirable species such
as flat weeds, brown top and poa.

Annual soil testing is the most accurate
way to determine the soil's nutrient
requirements, and herbage analysis

is also useful if multiple cuts are taken
from the same area.

Strategic applications of nitrogen (N)
can help drive yield in a hay or silage
crop if applied when the paddock is

first shut up, and help get the paddock
back into the round faster if applied after
the crop is harvested. If more than one
cut is taken, applying N together with
maintenance fertiliser after each cut
aids recovery and improves the next
cut’s yield.

Nutrients

Fed out elsewhere (on or off farm)

Figure 1 Nutrient cycling from feeding out of hay or silage

Cropping

After harvest, potassium (K) is critical
for clover recovery, which can affect the
supply of N and longer term pasture
quality and production. With its shallow
roots, clover doesn't compete well for
K, so a K shortage can easily limit its
growth.

If Quick test K is under 5, K can be
applied before the paddock is shut

up or post-harvest. Post-harvest

K applications can be split if large
amounts of K are required or if winter
leaching is a risk. Overapplying K can
result in plants taking up excess K and
elevated herbage K levels, without any
extra growth (known as ‘luxury uptake’).

If Olsen P is below optimal, phosphorus
(P) can be applied when the paddock
is shut up. If Olsen P levels are optimal
(20-30 for ash and sedimentary soils
or 35-45 for pumice and peat soils)
maintenance P can be applied at any
time.

Your Ballance Nutrient Specialist

can help you find the product most
suited to your needs. Options include
Pasturemag Hay & Silage, which

is specifically designed to replace
nutrients removed in hay and silage
and supplies N, P, K as well as sulphur
(S), magnesium (Mg) and calcium.
Alternatively, the PastureSure fertiliser
range includes 5K, 10K and 15K options
which provide varying amounts of N, P
and K, as well as S and Mg.

Applying fertiliser to replace the
nutrients removed in hay and silage, as
well as regular maintenance fertiliser,
can help to protect pasture quality and
ensure its long term productivity.

For more information

Contact your Ballance
Nutrient Specialist.
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Growth

Understanding cereal
growth stages is
essential for optimising
crop management
and maximising yield
potential.

Aligning nitrogen (N) fertiliser
application and other management
practices with a crop's growth stage
ensures inputs are used efficiently and
effectively to maximise yield.

For cereal crops, the Zadoks Cereal
Growth Stage Key is the most widely
internationally used system for
identifying growth stages. It provides
standardised descriptions of cereal crop
development so informed decisions
about inputs such as N, fungicides,
water and plant growth regulators can

be made.
14
|
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Zadoks e €S &5
Growth 00-09 10-19 20-29
Stage

Tillering

Development
phase

Germination
Seedling growth

staging your crop

Nitrogen for cereal crops

Nitrogen is important for maintaining
green leaf area and driving grain

yield (see Figure 2). Nitrogen

requirements are calculated based
on the potential yield of the crop.
As a rule of thumb, 20-25 kg N/ha
is required per tonne of yield i.e. for
a 10 T/ha grain crop, 200-250 kg

N/ha is needed.

Deep soil mineral N and Potentially
Mineralisable N tests are used to
determine how much N needs to
be added as fertiliser.

As a guideline:

« Two thirds of autumn sown
wheat's N requirements can be
applied at GS31-32, and the
remainder at GS39.

« A third to a half of spring sown
barley’s N requirements can
be applied at sowing, and the
remainder at GS30.

GS GS

Stem elongation

Figure 1 Zadoks Cereal Growth Stage Key
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Booting

Ear emergence

Flowering

Zadoks divides the development

of cereal plants into 10 phases,
from germination (GS00) to grain
maturity (GS99) (see Figure 1).
Each development phase has 10
growth stages, which can overlap
as a plant may show multiple stages
simultaneously.

One of the most critical periods in cereal
development is between GS30 (start

of stem elongation) and GS60 (start of
flowering). This window is particularly
important for disease control and
canopy management.

GS30 marks the emergence of the
first yield-contributing leaves and

a significant increase in N uptake.
Decisions made during this stage can
have a profound impact on crop health
and productivity.

GS39, the stage at which the flag leaf
fully emerges, is another key milestone.
The flag leaf is the most important leaf
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in wheat, contributing significantly to
grain filling. Proper management during
this stage ensures the flag leaf remains
healthy and functional.

Using temperature to predict
growth stages

Temperature plays a crucial role in
cereal growth, particularly in leaf
emergence. The time taken for key
leaves, such as the flag leaf, to emerge

effective management of the crop,

including N applications.

Cereal growth stages are a vital tool
for effective crop management. By
understanding and monitoring these
stages, growers can optimise inputs,
protect crop health, and maximize
yield. The Zadoks key, combined with
temperature-driven leaf emergence

data, provides a reliable framework for
making informed decisions throughout

the growing season.

For more information

Contact your Ballance

Nutrient Specialist.
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is driven by temperature and measured
in growing day degrees (GDD). GS30 . GS31 GS32
Growth | Tio of the developing ear First node is visible 1 cm Second node is visible,

; 1P ping above the base, with a with an internode of at
Growing day degrees are calculated stage is 1 cm or more from the clear internode space least 2 cm below, and leaf
using the average daily average stem base (see Figure 3) below it 3 emerges (see Figure 3)
temperature minus the base
temperature (which is 5°C for cereals). Subnorts development of
For example, if the average daily Role Supports development Ensures sufficient Ieaﬁz% which is cEiticaI for
temperature is 15°C, you subtract the of N of ﬁrlsetai’/ig;d:orl‘;gfgﬁng resourcerz xtrhhealthy photosynthesis and grain
base temperature of 5°C to get the GDD < g production

for that day: 10 GDD.
Nitrogen demand increases
For most wheat and barley cultivars,

each new leaf typically appears after
approximately 100-120 GDD have
accumulated. So if the GDD remained
constant at 10, it would take about
10-12 days for the next leaf to emerge.
This period of leaf development is
known as the phyllochron.

WV

Figure 2 Early stem elongation growth stages and N demand

Position of first node, with no
internode greater then 1 cm

Accurate temperature monitoring
allows growers to predict growth
stages and plan management practices
accordingly.

Identifying growth stages

The early stem elongation stages
(GS30-GS39) mark a critical phase in
cereal development where N uptake
increases significantly as the cereal
plant transitions from vegetative growth
to reproductive development. As the
stem begins to elongate, the plant's
demand for N rises sharply to support
the growth of new leaves, nodes, and
the developing embryo ear. Nitrogen is
essential for building proteins, enzymes
and chlorophyll, all of which are crucial
for maintaining healthy growth and
maximizing yield potential.

Tip of developing earis 1 cm
or more from stem base

Second Node Internode First Node Internode

Internode more than 2 cm Internode more than 1 cm

The early stem elongation stages can
be identified by dissecting the main
stem and measuring the nodes and
internodes (area between two nodes).
Identifying these stages allows for

Embryo Ear

Figure 3 Growth stage 30 (top) and 32 (bottom)
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Cropping

Fodder beet success

Research provides useful information on optimising fodder beet yields.

Fodder beet can provide high yielding,
high quality forage for late autumn and
winter feed. However yields can be
impacted by nutrient management, crop
establishment and, later on, by disease
pressure.

A 2016 Sustainable Farming Fund
research project, involving Ballance and
other partners, continues to provide
valuable guidance on how much
nitrogen (N) to apply and when, to
optimise fodder beet yields. The 2 year
project involved seven trials sites across
five of the main fodder beet regions,
including two sites each in Canterbury
and Southland.

In year 1 of the study, yield responses

to N fertiliser varied across the four
South Island sites, with responses
shown at between 100-200 kg/ha of
added N at one site, and no response to
added N at the other three sites. Year 2
showed comparable results, with peak
N response up to 100 kg/ha of added N.

These results indicate N should be
applied prudently to fodder beet, as
increasing N application rates increased
crop N uptake and N concentration,

but not yield (a phenomenon known

as 'luxury uptake’). Overall, the project
concluded that in most cases adding
up to 100 kg N/ha should suffice to
optimise yield.

Timing of N application, a key driver of
early crop development and canopy
growth, is important, and splitting N
applications between sowing and pre-
canopy closure helps achieve optimal
yields. In the study, splitting N inputs
over three applications (with the third in
February) did not help to maintain full

canopy closure for longer or influence
additional yield. In addition, end of
season N leaf concentrations showed
little variation when N inputs were split
over two versus three applications

(see Table 1). Based on the trials, a

late summer N fertiliser application is
ineffective at enhancing the leaf protein
content of fodder beet.

Overall, the research project showed
no yield benefit from higher application
rates of N, and/or late N application. In
the autumn fodder beet leaves naturally
senesce, which appears to look like N
deficiency whereas the biggest issues
for retaining leaves are leaf diseases
and soil borne pathogens, according to
the project.

The response to N fertiliser varies
depending on the amount of available N
already in the soil, highlighting the value
of soil testing to avoid any unnecessary
application of N. The Ballance fodder
beet profile test, taken before sowing to
a depth of 150 mm, will determine levels

of soil available N, potassium and boron,
as well as phosphorus, pH, sulphur,
sodium and magnesium.

Land just out of pasture tends to have
higher levels of soil available N (up to 300
kg N/ha) so less or no N fertiliser may

be required, whereas previously cropped
land may have lower soil available N
levels of around 100 kg N/ha.

About half of the required N is best
applied with the base or starter fertiliser
before or at sowing. This base or starter
N can be applied as DAP or Cropzeal
Boron Boost at drilling. If potassium or
salt are required, these can be applied
with the base dressing before sowing.
The remainder of the required N can be
applied as a side dressing pre-canopy
closure using SustaiN.

For more information
Contact your Ballance

Nutrient Specialist or visit
dairynz.co.nz/feed/crops/
fodder-beet

Table 1 Impacts of different N application rates and number of applications on fodder
beet leaf N concentration by season end at Canterbury and Southland trial sites

End of season N leaf concentration (N%)

Canterbury site

Rate Two Three Two Three
(kg N/ha) applications applications applications applications
37 37 2.6 2.6

Southland site

0

100 41 3.9 2.8 2.9
200 3.6 41 3.2 Shil
300 3.9 41 3.4 3.4




Micronutrients on wheat

Will applying micronutrients to an arable wheat crop increase its yield and

micronutrient concentration?

Both deficiencies and excesses of
micronutrients (trace elements) can
impact a crop's yield and concentration
of micronutrients, so understanding
crop response to micronutrient
applications is important.

A past New Zealand study by Plant

& Food Research provides valuable
insights into the effects of micronutrient
applications on wheat yield and
micronutrient concentrations.

Despite concerns about trace element
deficiencies in cereal crops, the
comprehensive trial over 2 years

in Canterbury shows that applying
micronutrients to wheat is, in most
situations, unlikely to increase the yield
or the micronutrient concentration in
the graint.

The treatments in the trial included
both soil and foliar applied copper (Cu),
soil applied zinc (Zn) and boron (B),

and foliar applied manganese (Mn).
The effect of lime on foliar applied Cu
and Mn and soil applied Zn was also
assessed.

Results indicated that when soil pH is
in the optimum range wheat is unlikely
to show a yield response to B, Cu, Mn
or Zn. In addition, there was also some
evidence that foliar applications of Cu
and Mn could lead to a reduction in
yield in some instances (see Figure 1).

In Canterbury, the only micronutrient
likely to limit yield is Mn, particularly

if overliming raises the soil pH above
optimum, or on soils known to be low in
Mn. Application of lime can exacerbate
any Mn deficiency, so overliming should
be avoided, particularly on soils prone to
low Mn levels. In this study, wheat only
showed a significant yield response to
Mn applied to areas with low Mn levels
in year 2 of the study.

Grain yield (t/ha)
ORFP NWAHMNOLO N 00 O O

]

Control Boron

Copper
(soil) (30|I)

Copper Manganese Zinc
(follar) (foliar) (soil)

Figure 1 Wheat grain yield was not significantly influenced by trace element

treatments

Applying micronutrients to increase the
grain's micronutrient concentration and
dietary value increased concentrations
of Mn, Cu, B and Zn in the crop tissue,
but had little effect in the grain itself
(except for Zn when no lime was
applied). Soil tests for micronutrients
were not a reliable predictor of the
wheat's tissue concentrations, and
crop tissue levels better indicate
micronutrient requirements.

Recommendations

Based on this research responses

to applications of the following
micronutrients are unlikely when plant
tissue levels at mid-late tillering are
greater than:

» 15 mg/kg for Mn

« 12 mg/kg for Zn
« 2 mg/kg for Cu.

In addition, mid-late tillering tissue levels
of 6-12 mg/kg B are recommended.

Although this study showed direct yield
responses to micronutrients are unlikely,
applying micronutrients can still help

to prevent their depletion in intensively
cropped soils.

For more information
I Contact your Ballance
Nutrient Specialist.

1 Curtin D, Martin RJ, Scott CL 2008. Wheat (Tr|t|cum
aestivum) response to micronutrients (Mn, Cu,
Zn, B) in Canterbury, New Zealand. New Zealand
Journal of Crop and Horticultural Science 36:
169-81

Grow Spring 2025 /19

o
=
-
e
3
=3
o




Mythbusters

Shedding light on some
common misconceptions

Myth
Applying commercially prepared humates
to pasture will increase yield.

Truth

In New Zealand pastoral settings, applying humates to soil is unlikely
to have an effect on plant yield, as our soils are high in organic matter,
which produces humic substances as it decomposes.

New Zealand's climatic conditions support high plant production, so a
lot of organic matter is returned to the soil, especially in grazed pasture
systems. As this organic matter decomposes it generates humic and
fulvic acids (key components of humates) to levels that far exceed
those supplied by commercial preparations.

Much of the work on humates has been done in countries where most
agricultural soils are low in organic matter, where adding external
inputs might make a measurable difference. However, New Zealand
soils are rich in organic matter by international standards. Our mineral
soils are typically 3-20 per cent organic matter, while organic soils
(peats) contain even higher levels of organic matter*.

Independent research commissioned by Ballance compared
ryegrass response to liquid urea (20 kg N/ha) with and without
humic and fulvic acids at various rates. The effect of the treatments
was determined by measuring the shoot dry weight of the ryegrass
over several cuts. While the ryegrass responded well to the nitrogen
application, there was no significant additional response to the humic
and fulvic acid application, regardless of the rate of application (see
Figure 1)2.
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Humic and fulvic acid treatment (kg/ha)

Shoot dry weight (g)

Figure 1 Effect of humic and fulvic acid on shoot dry weight of
ryegrass. Equal amounts of both acids were used at each treatment
e.g. 1.5 kg/ha treatment received 1.5 kg/ha of both humic and
fluvic acid.
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Myth

After applying capital
phosphorus (P) fertiliser, soil
Olsen P test levels immediately
rise to the intended target as
measured by the Olsen P test.

Truth

While pasture performance often improves soon after
capital P fertiliser is applied, soil Olsen P test levels
may take longer to rise, with measurable increases
sometimes taking up to 2 years to appear.

This is largely due to the extent to which applied
soluble P is temporarily used by soil micro-
organisms. When capital P is applied to soils that
don't have enough P to meet plant demand, it can be
used by soil micro-organisms to support their growth
and metabolism. As a consequence, this effect may
result in a limited immediate rise in Olsen P test
levels, even though sufficient P is available to support
plant growth.

Over time, as soil micro-organisms die and
decompose, the P they consumed and contain is
gradually released back into the soil solution. This
process contributes to the delayed increase in Olsen
P test levels sometimes observed after capital P
fertiliser is applied.

Phosphorus is a relatively immobile nutrient that
binds to positively charged sites on soil particles due
to its negative charge. As a result, it is held tightly in
the soil and is generally not lost through pathways
such as leaching.

If you're unsure whether plants are getting enough

P in the short term, herbage testing is a useful tool
to help confirm if P concentrations are sufficient to
support optimal plant growth. Once sufficient capital
P is applied, fertiliser inputs can shift to maintenance
applications to sustain levels over time.

1 McLaren RG, Cameron KC 1996. Soil Science, 2nd edition, Oxford
University Press

2 Kurepin LV, Pharis RP 2014. Final report for ryegrass trials, Western
University Glasshouse Trials 2014, Confidential report to Ballance
Agri-Nutrients
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A NEW ZEALAND

F000 STORY

WITH BEN BAYLY

Previous Ballance Farm Environment Award winners
share what they've learned on their farming journey.

They say good advice is best passed on
to others, and that's the idea behind a
new video series for Kiwi farmers called
Tips for Good.

The series features previous Ballance
Farm Environment Award winners
sharing their tips and advice on what
they've learned on their farming journey.

As the 2024 Ballance Farm Environment
Award ambassadors, Hamish and Simon
Guild of High Peak Station in Canterbury
are well placed to share some of what's
helped shape their business. The pair
have also featured on TVNZ 1's A New
Zealand Food Story with Ben Bayly.

High Peak Station has traditional farm
roots, but has diversified in recent years
to include a wide range of income
streams. The 3760 ha (3450 ha effective)
property is managed by an eight-way
partnership that runs four different
businesses. The partnership comprises
the Guilds - James, Anna, Hamish,
Gemma and Simon - and Amelia and
Tom Dunbar.

There's a strong focus on adding value
to all the enterprises, with the team
striving toward high-end products and
experiences. High Peak Station’s income
is derived from sheep, cattle, deer, honey
and tourism.

The Guild and Dunbar families won the
Canterbury Regional Supreme Award
in March 2024, with Hamish and Simon
representing the family in the national
judging process.

Tip 1 Build on what you're doing
well

“Look at what you're already doing and
identify what you're doing well. | think a
lot of farmers actually do really well in
New Zealand and aren't fully aware of
what they're actually achieving already,
so find that and then build upon that as a
starting point,’ says Simon.

Tip 2 Keep the consumer in mind

“Thinking about the consumer, the
market, where it's ending up and how
you want it to be perceived and how you
want to be perceived. And | believe that
then starts to sort of coach the mind into
making decisions in a more sustainable
manner to achieve that. So keeping that
consumer and the environment in mind
at the same time is the way there,’ says
Simon.

Tip 3 Know your soil

“Our approach to targeting nutrients is
knowing our soils really well, knowing
our environment, and targeting

“Success comes
from adversity, and
the enjoyment of success
particularly from that
adversity,’ says
Hamish

something specific to that. So, making
sure that the right soils are getting the
right nutrients, a lot of testing, a lot of
visual samples and making sure we
actually know why we're doing things,’
says Hamish.

Tip 4 Embrace diversity

“Success comes from adversity, and the
enjoyment of success particularly from
that adversity, says Hamish. "We have
to be resilient. We have a number of
different scenarios that play out in many
different ways over a number of years,
so we don't really have a lot of choice. It
can be a tough gig at times, so resilience
comes with the territory,’ Simon adds.

The Ballance Farm
Environment Awards are a
proud partner TVNZ 1's A
New Zealand Food Story.

For more information
ballance.co.nz/tipsforgood,

% or to watch the full episode
featuring these farmers,
head to TVNZ+.
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BFEA national winner announced

A Taranaki dairy farmer has taken the top prize in the Ballance Farm Environment

Awards (BFEA).

Brendan Attrill

Brendan Attrill of Caiseal Trust in
Taranaki was announced as the 2025
National Ambassador for Sustainable
Farming and Growing and received
the Gordon Stephenson Trophy at the
National Sustainability Showcase in
Wellington in June.

Brendan was selected for the top award
from a lineup of 11 high calibre and
diverse Regional Supreme Winners from
around the country (see sidebar).

Brendan is the third generation on

his Huinga dairy farm, where he milks
350 cows across the 163 ha (142.86
effective) property, taking a holistic
approach that balances environmental
stewardship with profitability.

Chair of the National Judging Panel,
Karen Williams, said Brendan brings
a strong environmental focus and
considers global environmental issues
alongside biodiversity management
on his own farm and within the wider
community.

Brendan has undertaken significant
wetland restoration and riparian planting,
with careful consideration of mahinga kai
reflected in his planting plans, prioritising
weaving flaxes and food gathering
species. "His farm is open to local hapu
to make use of this resource;’ said
Williams.

She noted Brendan has a thorough
understanding of carbon emissions,
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in particular the differences between
reducing absolute emissions and
emissions intensity. “Brendan certainly
knows his numbers and can ‘walk the
talk’ with how this is integrated into his
farming operation.’

Brendan'’s entrepreneurial spirit and
focus on a low-emissions footprint is
reflected in his investigation of liquorice
as a new crop, noting its suitability to
Taranaki's soils and growing conditions.

As 2025 National Ambassador for
Sustainable Farming and Growing,
Brendan will represent his peers and the
wider farming and growing community
in conversations with Government
ministers and leading agribusinesses.
He will also represent New Zealand's
primary sector on an international

study tour, funded by MPI, and report
on his findings and share insights and
practical learnings to support the sector’s
continued growth and resilience.

Ballance Farm

Envirenment Awards’

Promoting Sustainable Farming and Growing

2026 BFEA entries now open

Being part of the Ballance Farm
Environment Awards programme is

a positive way to receive feedback

on your business, help identify your
strengths and learn from others who
are passionate about the food and fibre
sector.

Any interested farmers and growers can
enter the Ballance Farm Environment
Awards at bfea.org.nz/apply-now.

You can also nominate someone for

an award and help grow a healthy
future for farming at bfea.org.nz/
nominate-an-entrant.

'!-“*
W{I’ -g For more information
“;’_ﬁ bfea.org.nz

BFEA Regional
Supreme Winners 2025

From the country’s largest
hydroponic farm for leafy greens
to a deer farmer, kiwifruit grower,
dairy farmers, and sheep and beef
farmers, a broad range of sectors
were represented in this year's
awards, with many running highly
diversified operations integrating
arable cropping, carbon forestry
and tourism.

Northland
Rob and Mandy Pye
Mangere Falls Farm

Auckland
Peter and Michelle Pan
Healthy and Fresh

Waikato
Tor Pedersen
Broomore Farm

Bay of Plenty
Blair Dyer and Steve Atkinson
Kiwi Heights

East Coast
Simon and Lou White
Ludlow Farms

Taranaki
Brendan Attrill
Caiseal Trust

Horizons
Cousins Family
Hiamoe Farm

Greater Wellington
Mark and Susannah Guscott
Glen Eden

Canterbury
Stuart and Tracey Neill
Pukatea Dairy Farms

Otago
Tracy and Andrew Paterson
Matakanui Station

Southland

Cam Nelson and

Christina Vaughan

Nelson Farming Company



Clippings

Fertiliser
commodity
pricing

Ever wondered what

influences the cost of
fertiliser?
Ballance now publishes Fertiliser Outlook, an

update on the latest factors affecting nutrient
supply and global pricing.

The latest edition (June 2025) includes global
insights into key product trends along with
expert commentary from Ballance National
Procurement Manager, Shane Crean, on
international fertiliser markets and how
Ballance works to maintain supply and
manage fluctuations.

“ galiance

reiliser

Sﬁl’glpok
Keep an eye

on your inbox or

our website for

the next edition.

For more information

Fertiliser Outlook is
available at ballance.co.nz/
reports/fertiliser-outlook

Fighting grass grub
with soil nutrition

Phosphorus fertiliser could be a useful tool for
controlling grass grub.

Phosphorus (P) fertiliser could be a sustainable tool for controlling grass
grub, a major pasture pest, according to a recent study?.

The research investigated the interplay between P, plant growth and grass
grub in Epichloé (sp. LpTG-3 strain AR37) endophyte-infected perennial
ryegrass and meadow fescue infected with E. uncinata (strain MaxR,;
AR1017), alongside their endophyte-free counterparts.

In one trial, the survival of grass grub introduced to plants grown in
P-enriched soil with varying Olsen P levels (9, 18, 28 or 78 mg L—1) was
notably less as soil Olsen P levels increased. At the low Olsen P level, grass
grub decreased plant performance, but this diminished with increasing
Olsen P levels. The decline in grass grub survival was more notable on
plants infected with MaxR endophyte compared to those infected with
AR37.

In another trial, grass grub were placed in vials containing the same range
of P-enriched soils as the above trial and fed identical plant material to
assess their diet consumption and weight gain. Results showed that diet
consumption decreased as soil Olsen P levels increased, and that grass
grub generally lost weight, with a more pronounced effect occurring at
higher Olsen P levels.

While further field trials are required to validate these findings, this study
highlights the potential to integrate P applications for sustainable pest
control against grass grub.

1 Hewitt KG, Hofmann RW, Ball OJ, Luo D, Finch SC, Bryant RH, Popay AJ 2024. Phosphorus
fertiliser is associated with reduced grass grub (Costelytra giveni) fitness in Epichloé
endophyte-infected meadow fescue and perennial ryegrass. Pest Manag Sci, 80: 6409-6423

For more information

The study is available
at bitly/45TuXyl
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“Through regular soil testing

to remove the guess work.'

Cornel, Dairy Farmer

We asked our farmers:

How do
you make

it count?

plan for my farm.”

David, Dairy Farmer egen \

“By making good decisions early
in the season.”’

At Ballance, we get to know you and your farm goals Louise, Sheep & Beef Farmer
to create a tailored plan. Working together to make sure
you get everything you need, and nothing you don't.

Talk to your Nutrient Specialist today,
and make this season count.

ballance.co.nz/make-it-count
0800 222 090

“When you trust your gut,

and the advice you get!

Dan, Dairy Farmer




