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L INTRODUCTION

Applications of nitrogen (N} fertdliser (0 merease the amount of pastioe grown are ah oecepled
otpagement practice on many rmgied doiry tamms On theis fmms. perennial pstures: are
broscly cofldired 1o be off two types: pastiores dominated with perennial ryegrass of pastises
dominate] by paspalum in summer. Ryeyrass pretures waslly contain o ligher clover canten
tham paspalum pusires and these twio grmoss furve different panems of Eowih and wle
phymologral habits,  Many of the principles of using N fenilizer are not affected by
differences berween pasture types.  However, differences in growth patterns of thest twa
pastisres can wmpact on the |ikely effectivencss ol ™ 1o inoreate production,

Nitrigen fertiliser i used to help fill expected Yeed gups on dalry faems. Henes, dry farmers
el (o estnblish (f they require exta posture w feed their hend betore wang mitrogen, They also
peea] 10 koow the |ikely (neresse in prsture productlon rm pplying this feniliser,

Fhus pblicaiion proyides guidelines for usng M fertiliser with imgmied pastores on darry farms,
While it b impoesiile b genamlise on the profitabitity of N use peress farms, the guldelines
mivee & basis an which decisions ean be made, Most of the micmation presentad in this bogklet
lieas crigipetid fronn pitrogen fertiliser research with brigited perennial pestuns condivtied ltom
the Kyubram Dairy Comre. 1he purpesie af e hooklel 18 10 give readers an imsight it the
Hkely effects of nitrmgen fertibiger on pésture md to (ostrate some < the factors that should e
ttkem info secount when nitrogen 15 used ns o msnagernent ol on dolsy s

2. THE ROLE OF NITROGEN IN PASTURE

Mitrogen i essential for gaowth of peeture phats and s concetitmanion in these plants can | o
leigh as 45 % of dry matter (DM} Hyegrass-white clover pastures usaslly contmn berween 2 5-
A Yabl, while paspilum prstires muy only conten 2-3 5N m DM,

Fertile smls contaln lirge pmoums of N in orgunie matter (Mplant and animal residues, il
exeretn nid hurmified seil organie matter” (Whitchead 199400 this nisrogen 15 not able W be
tuhen up by peste. However, plunt availahle N is formed by the microbial break down of
these orpanic compounds with the reboss of N i ammonium foms, o process ealbed
minernlisation.  Sene of this ammenium & eonverted 0 nitmeN iy o8 process caliod
nitrification.  Pasture plunts, bolh grsses and clovers absorh N as ammonium wnd nitrate
Hirough thes rools and use 1t to grow ot moke the green pigment chlorophyll and plam
prodeins. These progesses gre influsnced by both soil wister mvailabiliy ond temperature.

IMe amaunt of plant svmilable s in soll ar amy one tine (the ummonmm and pitme pooks) 18
ustally relatively lew omder trmgated perenmal pastire, w0 10-15 kg Nho in the 0-30 om
Bartzon  The mujodn of this s in the sousoniam fom amd the amoun of nitnste can be os low
ot b kg Nha  The mie of minembstion of organic-N in solls can linit pastire growth,
particularly the growth of prasses. When (he available N sopply is less than st requmed Tor
potential grass prowth, the grass will respond o N feiliser

Clovers are wually not oa reliant on soil avoiloble N as grases, beemigse the nodules on ther
fRis e ahsorh pscous ittogen (N3 from the atmosphere. This 15 converied by Ahuzabdeon
bocteria, lecmed m the nodules, 1o ammimin and subsequently other Torms of plast 5. This
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s 15 ealled Ny Maation. While N: flxmion ofien contritrutes op w B0 % 10 1he Ly
comtent ol elovey plants they =il wie snme soil N w meel their requiements. Clover |va=od
pistuees can fix T00-300 ke N each year (equivalent 10 abou 450510 kg wrewhn), However,
im practice the amount of W: fived by clover 1= lorgely depemdent on the pmour of elover m the
posture. 1he lower the clover content the lower b the mmowm of Ny fsed A schemaric
represenmtion of N mmslormitions o pesturgs bopresented in Fig | Lasses al™ shown in Fig
| are discmssed biter in 1he publcation

M, Faninii

N

Yidallimutivm

immig) L

Livime

_ Soil Ammonium ———=  Soil Nitrilg —

o [y R TR ooy

Fig. 1. Schematic representaiion of the nitrogen evele in pastures.

An brrigated perennml pestute froducmg 16 1 DMDa in o vear with an average N content of 3 %,
retquires 480 ke Na. This is equivalent ro over 1000 ke wrenm. This N can come from il
available pmmomum or nitrate. from Ny fved by legumoes aml o Tertilser, Dairy come
exerete wp o T-R0% of the N they consume and heree much of this I b peturies W pretire.

3. TYPES OF NITROGEN FERTILISER

Ditferent fentifisers have different comtents wmd ralios of essential elements. sucll as N,
phosphorus (P, potasstom (K} and sulphoe £5) Prowduct lists show lhe percentage of These
elemientd i the various fertilisers {see Tuble 1) There are twio types of fertiliser, tmmely the
singhe chemical componne (ean contaln more hun one element ) fertilisers (vy are. ammanium
mitrate amed di-ammomir phosphoss (DAPY) and blended ferlisers that haye heen formalaed
[rom miore (han one chemical compund (eg. pitrogen, phosphomus, potassum, and slphus
blends. nitrugen amd phosphons blends and even mirogen and nitrogen blends),
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In porthern Victona, doury farmess have teoditonlly applied single compound N fertilisers,
wstaily wre o mamoniim niteate. However, nicently there bns been a lorpe Increase in the use
of {entilisers fhmt nlso provide other nurjems, such as P, with N as in DAP. The wse of Tngh
annlysis and blended fortilisers may increase on dairy farma, of they we 1 cost effective wary of
applyinge speeilic amounts of more thas oo elerment.  However, ores smd amemonduim ntste
may b the most appeoprizie ¢heive where multiple applicatioms of N are bmed o mcrease
pasture growil rales over sevenal prnzng rotstions.

Table I. Commenly available nitrogen fertilises.

Fertiliser Form of nitrogen Nutricni content ()
Nitrogen  Phosphorus  Solphur

Ures Lire 4

Amimianitm mimte TR & e i

Ammomum sulphate ILITRORIT 21 24

AP SETTTITHITITLITE 1% 20 I

AP sulphw WTTITHATITIT 16 18 |2

Cirass hogata armITInL & ures 0 I3

{ imass Plowster

MAPR e 10 22

Thene e reports that supgest that some forms of' N are more efTeative for pastong growth than
ohirs, Cenerdly, the choioe of femilissr shindd be made an prce. This reflers 10 ot per amil
of & However, where there we condiinons that will adversoly affect the performance of
particular fertiliser aftir application; these should be when ino ececunt. For exumple, natrpte-N
applied W pasture which (requently becomes waterlogged may bove fower than expected
benetits as larpe losses of N by denimification in the soil can occur. Henee, othier (entilisers may
be mare appropriate even 8l a higher cost. A move detalled explasation of N lose from pusture
s given in Section 6.

3.1, Costing fernlisers

Funitisers should be compored by expressing the com of the ferilser perunn of N, This s
beciuse the b content of different fertilisers ix not the same

Fxample a: 15 uren costs S4440 per tonme and N conlent is 46%
M coilent per loone = 10736 = 360 kg
Clost per Wk of N = 4300260 = $0.96 e M.

Exsmple b:.  [§ammonium nitmile costs $4400 per tonpe and N content 15 34%
N coutent per tonne = 10%34 = 340 ki
Cirst pier ol af ™ = Sl 3400 = §1.35 kg M.
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In these exnyples, uita i< cheaper per kg N ot somponivan mimte and would penerlly be the
best chiwer  [he exampley are hosed pn Udlobee 1997 prices mnd have ot ke 5o seoonn
uiffereaces in canage wd spreading cuosts

Where fertilsers supply otber autrionis, such s P, the costs should be compared taking
sccour whether or not I* 1z needed.

3.1, Estimating amounts of fertiliser 1o be applied

U i best o mtent by comalidering the amium of N o be applied 10 pstore de kg N rther
tham the o of feriliser per (e This |5 because recammmenditions e given s armomis of
N i be applicd wod di fferent fertilisers contun differem amounts of N Vable 1) Afler deciding
ity the grmoist of Nt be applied and on the type of fertiliser o Bbe ised then the amoant of
Tertiliser metual by pul out by (he spresder weeanily caloulated bg folliows:

Fawmplen:  Toopply 30 kg N as uren which conums 46% N
Vrem applieada = SU* [(084 ~ 109 kg urewdhe |appros. rivo bags of urea'ha)

Exmmple b:  Loapply 50 kg N Au s arrrmonium sitrlde whish contiins 34% N
Armonium wtrale applivdba = 50 100 = 147 Ky wmmwemnnm wirateho
fipprosc three bags of urmmonium nitraedia)

So g W aveid conlusmon between the types of N fertibvers wll future reference o the e of N
aprpliead will be the rate of dlemental N as kg Niba,

4. STRATEGIC USE OF NITROGEN FERTILISER

Strmicpe apphications of N feriliser me ustd oo doiry Larme to lncyemse posture peodaction . gl
hetp peduce expected Teed pups  Therelore strtegic N lfemillsn use = Jdotined a5 o single
afelibion of N boost pistore prowils

Strategic use of N B justified provided thal extra pasture b needed for the herd, the
pasture by lijely to respond (o applied N, and the extrn pasture grown is consumed,
Nevertheless the cost of producing the extra pasture with N miust be cost effective when
compared to uvimg supplements.

It s penemlly accepued thol on avemige (he response by pasture wo Mowill be 10 Ke DMikg N
apphied.  While responses can vary wadely, I is bost W bhudped increnssl postune vielis on fie
svirge respodiae (idess berter predictions wre avallable

4.1. Pasture selection
Thiz benefits of applving N we best with wespomsive pastuns. Unformurnizgely o sorl ted 15 not

presently peminble thal can pradsd) pasture responsaeness To N lemliser  Indieotors. of
respUns Ve prsturios are:

® Tinne palches become obvidus parGoulady afier postue Wpping

Fape 6
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& [Pasnire ks pross dominant andor the grass i pide green 10 colout
® [Mostyme cunmtirms domiinun) grass specics (st wre capabile of growth

4.2. Rate of application

Chwwih responset i M defiount pasteres neresse willt the e o' N oapplicd per hoctire,
Huwerver, responses usually obey the law of diministing recums, soch that efficeney deereases
witly inpreasing mres ot N applicaton (Fig: 2). For modernge sutes of N oop o 580 o 60 ki Nha)
pitsture resporises o et liser can be gssumed 1o be reasonahly conszant in erms of exon pasture
grivwn per Ul of apphed N On the other hand, high mies of appled N (100 kg Haj me |ikely
1o mitiotly produge more fesd than mederte appilication mies, but at o ower elficiems

A | b | #
F I I
=
=
e i
=
=
=
= L
Bt
E
-I i i 1 1 i
N lertillser applied (kg N'ha)

Fig. 2. Schematic representation of pasture growth respunses (6 DMAin} 1o increasing
amounix of & fertiliser applied. Initinlly (represented by A) the amount of payture grown
per unit of % applicd is refatively constanl. As N applicatbon fncreases beyond this plase
trepresented by B), the smount of pastore grown per unit of X applicd decreases althuugh
actual growth rates sill increase. Finolly, there i3 essentially vo furtber increaxe in actual
pastare growth rate (represented by C),

The effect of N mte i illistriged with the comparison of pasture production atter 30 kg or 100
Kt W/ were applisd we persmind yegrss-while clover pasture (Fig: 3 1) 1n the first wecks
after application, both upphication mtes fncnmsed pasture growthe Thee efficiency when 50 kg
Sihin was applied was 10 kg DMkg N appliad. while when 100 kg N wos applicd 1he
efficieney was B kg DM/Ag N applied. In this study, the camyover efTecis on pasture ifber the
firsn } weeks for 30 kg N/ho trentment were senall 28 Indicsted by the pomliel lines lor this
teentresent amd the control (0 kg Niis)

Pape 7
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Koo much N applied. con wdversely atlect clover growth m muixed pastuecs e was 1o
wiverse elfect with 30 kg N applied (Kl 320 b when 100 kg Niha wias applied o the
perennial ryepras-while elover pasture, elover growth wis depressed  This depressed dloves
growth explains the decline In curmulitive. DM production for the 100 compared 10 the 34 ky
Ml applications over the Nive barvests an shown i Fig 300 The effect of (he Tigh N e was
not always large o each evest b the comubinive pdverse it over ve arvests was
s freant.

These findings amd those Trom oller expermments indionse tha) low to moterste tites of ™ g be

usee] 1o strategically jnerease pature prodhetion withowt Joonger teem wlvene elfect, especinlly
ot glivver perulsteniee and N figuthon

In nadchitivomn 1o enereusing pistune growth, N fentiliser tsually Incresses e N comten of grass.
Howewer, the overall N content (W) of the rssclover pastare con offen temila about the
mme @ the unfemlived pasture, beemsse sfter o N response, the pasture has o bugher grass 1M
conent,

Giengrally, 73% of 3 DM resposse to N eceurs ot the next grmzing atler (he N i applied. Only
whien pasturen me grosaly dieliciern m N, conld a reliively arge cartvover netponse be expected
il g secornd grazun aflee N applivation,

Pasioure grosa () I Aas|

Weeks from ndtrogen sppheastion

Fig. L1 Comulative production of ryegross-white clover pasture over 135 weeks following
o strategic one off N application

The clover tomponent of pasture bs important (o the N nutrithon of pnsture and abo i g
valuable compongnt for milk production. N fertiliser can adversely affect clover in mized
pastures and any decision on N fertiliser use on pasture shoull aim to maintain chover

persistence,

Fage 8
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..' -
. =
=@ nn plirigen
o —v— 51 kgt Niha
.g 5T —8— 10 kg Noha
Yl
=
AT
5
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“ -I § i §i §
i f 1 iz 1L

Werks fem mibeapen applicatian

Fig. 3.1 Cumulative priduction of clover in a rvegrassowhile clover pasture over 1%
weeka fullowing u one off strafegic N application

4.3 Seasonal elfects on pasture responsc

The twis: Bisic (vpes of amipaled mestures (ryegrasse-wlite clover aml paspalim-white clover)
Tave diffierent seasonal growih pattems und therofore are Hkely 0 pespond differently 1o N when
It i applbed of ditferent tmes of the vear,

at). Paxprafim baxed pasiure

Vaspalury domilmnrt pestures are mos) resporsive W N durmg the late sprimg il sumimer
months. Durng this penod réspoases vary from |00 260 kg DM N (Table 2). Mevertheless,
cvanomic responses to N am be obmined followimg application In late winter, providing thene
are sufficiens ciher grmss species (g perenmiul ryegness) in the pasvione theit can grow. well at thd
tomic of veur:

Fhe lewd kely effective tme to apply N to paspalom is i the automndenry winter penod when
pasture growih has slowed with the onsal of coolér lemperntares md shorter day lengeths.
Drarmg (hos period responzes may only be 4 oo [ ke DM&e N applied or less g8 winser
approachies | Table 1)

Avoid using N on paspalam dominant pastore from March until late winter. At thexe
times, N is better applied 1w rvegrass dominant pasture,

bl Perenniul ryegraxs hased pasfure

Although rvegmss pastures have scasimal growih portemns, these pasnmes wall respond o N
dhroughout the vear. However, growth responses on these pastures can vary, both witlun and

Page §
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Petwen seasims  Labie 2} The density of the nvegrmss can be o fictor alfecting the respaonae
§yprenl resporses by ryvegnas< ane apotp 15 ke Db&e W i Inte winler sl sprime, whoress in
wuimes aid autuon responses of 10 kg DMAe N can be schieved.  |ate aunsmny pd carly
winter can be diffieult timen in which w0 gpply N Ths i beciuse giowih rates are much
lower wnd 5o the time tken for @ roponse e occur Increases. Also, when the iripation
seasin fimshes the incidence of minfbl] (nMuences when wo apply the N, asd the sdeguacy of
ol wmer for plane growth whagh can afect the effecliveness of N inaneneise pasture growth

As a geneml| nie pastures respond best o when N [amits thetr polentlal to grow and the level
ol respomee will depend lorgely on the N deficency b thie time Although miost pastone will
givea 1010 | resporiae to N, more cesponsive pastore cm achieve 20 or mate i |- Comversely,
MpcconamIe respomses can ilso occur e with puspalum dominant pastires W aulamn-ends
wimter, N tertibiger will ¢hange the botmnical eomponition of pastare. Lower N applicabcin mies
redice potantial chunges tn compoxition of pusime becamse the grisses ore st gted (ess than
with heavier applcitiom

Table 2. A range of pasturd eesponses (kg BM/hg N) abtaboed when o sinale application
of 50 kg N was applied (o two pastores o different times of the vesr,

Pusture type
Season response required Ryzprass-white clover Pispaium-whire clover
Witiler 2.1 L5
Spring 15 117
ST et I-13 R-21
Attt w10 L1

The yvuriable responses obtuined within seasons ocear for a range of ressoms some of
which are considervd below,

4.4, Rotation Length

Fotmmonal pricteng of pastures s widely proctised on imripsted daire fimms. The use of N s well
sslitied o this form ol pusture mensgement beconse resting the pasture belwoen pravings pives
passtire lime 1o respend i e applied Tenlliser before 11 s praeed agnin.

The Tenyth of o pastime tetatlon offects the quuntity of pastare stown witlds eoch rolidion, bt
als can chunge the refative response W N The effects of foor defoliston mtervals of paspudum
pastire withoot N ferialiser. and with rwo rtes of 4 single application of N as weea, on the 1ol
vield of pasnure harvested over 6 days I summer are shown m Fm 4.0,

I P, 4 1, thete were 6 hutvests for the [0 day rotstion length od oaly 2 harvess Tor the 30
day rolmon length,  Cleardy, ihe longes the imerval between defillations resulied i miore
pustire grown with or withoot N applied. The response fo N for esch roatson length (10, 15, 30
anal 30 dmysh was £5, 07, 20 and 26 kg DMK N applied, respectively. The ligh nesponse mies
ire hecmeue the stinly was conducted with pispiliom pastione 1n summees

When o pastare rotation is short, some luss of response to N fertillver b likely and with
murginally responsive pastures this eould affect the cconvmies of fertiliser use.

Page 10
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45 -
8 MNawnitrogen
J-'-: ® 30 kg Nha
= kO = A 5l kg Niba
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i [ i § 5 i 'l
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Fig. &.1. The effcet of N and rotation length on cumulative DM vield of pasmre after 60
days for a one off upphication of N Tertiliser.,

By delaymg prazing foe 200 e 30 days after N has been applicd, most of the growth response
N sl fwive ocgumred, Whergis, with more frequently gmsed pastuse, the toll résponse will
be spread over & numbet Of griciogs s the corvover effect of N oon poastore growth was
penerally bugher when pasture wos defoliated miore frequently

The N comtendt of especially grass |n pasture can also be affected by romtion fength snd mie of N
ppphicd,. By indreasing delolintion intervals progressively from [0 w30 devs the average N
comntent of the prsture dechined, thereby reducing the protem content ol the pasture from aboul
E% CF 1o 13% CP (Table 33 Alhough N ate ihczszed the N vontent of the pastant., the
effectiveness of the fertiliser in achieving this declined with increasaed rolafion length.

Table 3, Effvct of N rate and rolation length on pasture N content (YN

N rule Ratation length (davs)

{kg N'ha} 10 15 20 an
i 25 25 13 2]
0 b 23 24 21
il >R 2.6 24 22

An it generul rule of thumb, when wenther comnditions are favouruble tor growth, pasture lakes
ahomt three weeks from the time of applicarion to the next praeme, 1o respond sdeguonely o N,
Under less soiable conditions tor growth, ot will teke longer for most of the response 1o oceur,
Therefiore the rotation needs to be extended by an approprinte wnmumt. For mstmce, ryegmss
growth 13 retarded by fempersiures above 30'C, and sdeally s olation may need 11 be extended
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fronm theee o aroumil b weeks W eplimis growth respomss i ryegnss dommmt pustores
when high temperatires persist In cobd cobdithom in winter af heum five o sy weeks may be
needed for pasTure W respond mosd effectively b N ferliser

4.5. Time of spplication in relation to grazing

Pastunzs i often graed towards Uk ed ol an imigadiow cyele and slaally ure frripnted fairly
soey after, aveniling water stress of the pasture. Hiowever, it is not always possible 1o arrnge
grietime and rrigstmg W oceur 21 ghe most approprade Emes  This siluation s complicated
frther iF wopping mulior N fertiliser applicathon are abn imvolvell. Consequemly, in practice. N
b applied w0 pastuere al vamenes times nfber prising

It bt heen foumd thut an opiimum (me bo apply N beowith an irigntion, withln g few doss aller
defohation of pasture. Appiving N at this me, mesns e pastore bas more Ume 10 utilise the
lerriliser before the mext grazing (hun when N ois applied mid-wiey theouzh o potation
Experimenin e madicated thal pasiune responses could b %-15% gramer when N s applied
withen the firs woek afier grazing (Table 41, The timmniz of the applicanion of N is possibly
moee citheal With Jower mtex of Tert s appblod

The lepst efficiont Lime 1w apply N is wwards the middle of 2 cotation. Whien N s applled abin
3 dopys before ynng lhcre wis ho reduction in response. |n this sitution the respanse secnrs
by the second grazing niwer the N owas applicd, T should be poted i applving gmmmoniom
mitrate o that time could run the risk of elevaed nimme concentritions i the pasture. Alss, it
would be pood prsetice tel Yo appls hoavy Tates of aiea (=60 ke Niba) @ that towe so -y 10
aveibdd the possibiliy ol higher than wormnl ommaniom concenteations in the herbage

Table 4. Pasture DM respanse (kg DA N applied) to a single application of N when
applied at different times during o (a) 24 day rotation of paspalom dominent pasinre amd
th) 27 day rotution of rycgrass domimant pastice,

{8), cumulutive respanse after three harvests

N rate Duy of npplication in fing rotation
(kg Niha) 0 7 14 2
i il I B |5 2%
] 21 # |5 i

th). comulutive respoose after three harvests

N rate Diay of spplication b first rolation
{lz N/ 0 ] 15 23
i 3 24 i K.
till 23 14 12 20

Comsumplion by stock o relatively smull wmoanss of % fertiliner pranubes con be toxge (o the
sk, Dissolving the N fertiliser grunudes by imigution or mnfall befome allowmg mock soeess
to the pasture Should estluce amy potentinl peoblems with stoch consuming fertlliser on the
pasture or oo g lage Hom s spreader,
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4.6. Pasture manugement
Cronnd pristure managremcntl 15 exsenbial Tor the effective use of N ot pastures,

For pastre o respond well w N, other soil nutriems soch us phosphorus. shoold mod be Tmiti
For strategie wse of M, the nommal recommended mte of phosphors (45 kg Pha) s odequate
Howeser, when repented apphicutions of N are being osed over s extended. period some
consideranon could be given Lo slighily incremsing the recommended e of P becasse mome
pesuire 15 belog prodused amd the P reguirement may be highes than nommal,

Irriganion mxgerient 45 vildl o the soceess with W, Witer streds of the pasture can lower the
response F N uptoke 15 reduted because sinl waler 15 [omiting.  Ryepmss pustures gre morne
sensitive o water smess than paspalum.  Ierigarion scheduling every 7 davs i summer s
mapartand for pastures with high rvegmss md white clover contents. Although poorly drmed
prcties wall respomd 16 N, wolerlopging s=ists weads to mvade the pastune and thenetions
overpll pasture quality 1= reduced. Giwnd diminuge does belp pasture 0 prow better by reducing
the striss o the ool syedeoms of pasture plants ond therefore should aid wally N responses.
Pasture regponses o N n ol be imited by low sod] waler comditions outside the irrigntion
e )

This highlights the vare pceded with rycgrass pastures om landformoed soils but also an He
better class of soils 1o provide adequate time for the response and 1o maintain xoil water so
the pasture is not water stressed.  In addition pasture growth responses per umit of N
applicd will be greater if other exsential mutrients are not miting for plant growth,

5. REPEATED USE OF N FERTILISER ON PASTURES

Repeuted o recarment ose of N fenilisér va the application of fertlset oo pasture i nember of
tumes over o year. Uarmers maoy consider the uwse of multiple applications of this fertiliser on
their farm when grezing pressure limits Secd availability for profonged penods dunng the
tnctston period. Hepested use of 5 s wed 1o Al expecied feed gzps over longer peniods, In
this case, the purpese of asing N js W maintiin a higher mie of pasture grosth than gon be
pchpeved withool added N Importaitdy, the comseyuences of repeated applications of N on
spstiare theed 1 Be undieestood 37118 use 5 W remain economical.

5.1 Rate ol application

Similar, low 10 moderste riles (up to 30 ot B0 kg N/had of W feriliser, a8 were recommuended
for strdepic wse, dee also suggested for repeated applications of N Pashme responses can be
et 1y see when oo rares (23 kg Nrha or lasg) of N ure applied, and oochunge 0 the colour of
gy o darker green could be the only indication of 1he effect of the feniliser on postore
ol

In s sdy where two mites of' N owere applied four times afier the pusture wos defolinted, the
e 1o N (ke DM N pplied ) was not different between the fow application tmes (Fig
519,
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/

Mo mitrigen
25 b N ha wpplied 3 times
i ho Nha applied 4 fhaes

Pistnre productiog (1 1541 ke=)

T
a8

[l 1 [l ] # i § i
0 b 1] E11 Al Fll] .11 ) i

Pustorre prveboction pesfod (daysg

Fig. 5.1, Cumulatlve DMV production whes two X upplication rares (kg Niha) were spplicd
four times to a paspaium based pasiure.

3.2 Frequency of N applications

Froviding moderie rates o N are being apphied, the response in gmwtl ol wrigabel pastoes is
poh wifeeied by frequency o application. Consequently the amoumt of N applied toon pusspie
viver g is the rivafor foetor comtrolling the beved of prodtuction.

N

ip ®  Nooapplied N
v S0 kg N applbed 2l
i B S0 kg N applicad 4 times

Pastiure pradactlon i1l

L]

[ | 1 ] 1 = i ] 1
3 41 =N il T Kn g (L1l

Fawsture peed wction pereiod (Daysi

Fig. 5L Pasture production with freqoent sod less feequent applications of N applicd at
the same rafe.

Thes eomelusion boa heet resched from g study where N was applicd 1o g pestare atter cach
detolidtion, or less Treguently {femiliser applicd ufles svery two gracings) (see Fig. 578 The
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miire Frequen) addition df N mumntore pasture growth al o ressonably constan evel shove thi
ol prasture reeerving no ferpliser N The applicntion of N atter every two defohabions merensed
pusture growth only with feniliser sddinon. Prior wo e oext applleation of N, pastyre groovih
wid similor to unfertifised pasore. This Aguee shows that the frequeney of ™ application W
rasture s a large mifluence on the puttern of pasture production. bul ni the response (ki
DM ke N apphed)

Mhi purpose of spphying N frequenlly b pasture s 1o sustun pasture growth ot an elevited level
for the lorm of the stmlegy.  Pashire tesponses with less frequent applicanons will Aoenuste
dependimyg on each application of N, Pasture growth vanes from diy 1o diny and week to week
throughout the season.  Howegr, the mesponses to N fromn the two strotegies eximined win
commahle ot 10 ke DMLy N applied. Any reswhual effect of (he ferillser on pasnire growih
e aoften small in comparisan with the initial response shtrmed alter application.

5.3 Clover persistence in pasture with repested N use

High rates and continual use of N fentilizer 15 known 1 adversely affeet clover by nediseny it
prowih kn mixed pastures sml the amodnl of N lised by the clover. Applications of N o
pasture ¢on nethuge the glover eonfent of pasime simply because the growth of priss bus
mereased,  Thes change m botumcal composition of 1he pasture does ot necessarlly allect the
e bty ol clover por ha

Tahle 5. Total clover production (kg DM/ in two pastores with 6, 100, and 200 kg N/ha
applied aver fonr applications in a senson. Separate areas of pasture were treated with N
in each uf the seaxons

(8}, Ryegrasy-white clover

Fertiliser applied Spring Summer Autumn
kg Nha
i 820 2478 18011
L k70 2384 18716
20l 1231 2113 1419
{h), Paspalom-white clover
Fertiliser spplied Spring Spmmer Autumn
kg Nihin
f rd ik 1618 6l
| (i 159 1433 Rl
Rt A5 1468 Btk

Flowever, the repeatod wse of N 10 boest feed production over several months can reduce clover
wrowtl), unless the amoant of N applied over that thme span s resncled. As an example Toble 3
illustrates the effect ol fowr N applications at two B pbes on ol elover g_mwﬂl aver tour
birvests o spring, summies and sunmne | For the oyopnos-white closer pastute, 100 kg Nha
appiled over o scoson (25 kg N'hwapplication) had no effect on Clover production bul @ the
higher amommt of opplied W (200 ki Nrha) totn] clover production was sigiificantly rediced by
15 b Db, Thie application of 100 apd 200 kg N/ over a season to paspalum-white cloyver
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paiure had po mgmiicant cifec on ol clover prsduciion over each senson [ Tuble 51
thinsiver, ¢lovey g.th wis less after the founth appheation of N 1o the pasture in mimmer:

To minimize the detrimental offeets on clover growth with repested N upplications to
ryegrass or paspalum based pastures, the total smount of N applicd over a year should be
fess than 200 kg Nihe, Applications of N approaching the suggested wpyper Timir of 200 kg
N/ha may esuse some loss of clover DM prodaction.

5.4 Long term intensive N strategy

When N s used W incrowsie pasture growih thioughout the year, pastres could peceive o oal
annual application of 300 - 600 kg Nha sprewd ovar 2 dezon of 30 grising pobilions | mmn
Furapemn countries. simular amounts o7 N e used on priss swards o optimise DM production
vyer dlwer wowang season { Whitehead 199%), Intensrve N owse on mixed pastures can Wi anmual
UM production by severl ronpes per ba (Table &)

Phe lovel of mcressed pasture produetion with repeated N armegies can be affected by o decline
I clover persistenice.  Seone puures {perticnlaely ryegmes-white clovert may bocome less
tesponstve to M owith continied use of repeuted N applications A decline in elover growth ean
reduce the apparen) pasture esponse 10 N unless e ncrease T omss growth competisates for
any boss of chover procluction

Pible & shows il pasture and dhover DM prodiction of two pastires over twe years whene 1he
tivtan] wrnourst of N applicd o throe muies s O, W0 mnd 600 kg Nohatve

For the ryegrass pastune, N increased DM peodoethon, of least initially, b it was dpparent thit
ihe resporse w N dechned from year | 1o year 1 This sccumed even 1hough the mverape
resmmise Ty the nonschonver (Wtal pasture DM <clover M) component of the . pasture wos i leps
HE kg DM N apphied pver the two yenrs The main reison for the decfing in the ovesall
pasture producted response wis The marked alliat of the repeated N oappliestions on clives
production.  The aveesge clover contemt of the pedure giter 1w veurs of intetsive N
appiications wos 43, 39 amd 25 % elover, wheee (b, 600 and 1200 kg Nihe hod been applied. In
rycrass pasture with lower clover content { 10-20%), the loss of clover may oot sdversely alfist
the pasture response 10 the same extent, as e rveprass rosponise may compensate for the
relatively stoller loss of clover producton.

In the paspalim pasture. the repeated spplication of 25 anl 50 kg Nh'defolmtion [ncneased
D produetion on svereps by 10 sod 0 kg DMAER N seross barvests | 02 and by 9 and 8 kg
DA N i the secomd vear 1 was evident that repedted N applications W pespalom pasturcs
wave | mone susained response than fe nepmss pastores. This occurred even though
cumulanve clover DM production was markedly reduced by repeated applicnlions to paspabum
pastures { Table 6). he susmmabiliny of the pespalin pasiuee under intensive ™ ase was dise 1o
un incrensed gross M responsg to N which segated the foss of claver DM producnon.
[hswever, aller 24 defobatims the clover content %) of the pasture was T, | 0% and 3% for
0, 00 and 1200 kg Ndm applied over the two yeurs.  This elfeet of miensive N ime¢ on
paspalinm-white clover has implieations for pesiune guility wnd possibly imilk production from
relutively Tow digealble paspalum dominant pastuee
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Table 6. Posture and cliver production of two pastures that reeeived () or 25 or 50 kg
Niha after each ol 24 defolintions pyver Den Years,

{m}. I-‘.w:grnmwhiu clover pusfure

Nitrogen rate  Pasture DM total production Clover DM total production
(kg N/ha) {tha) (t/hul
Harvest 1-12 Hurvent 13-24  Haurvent 1.2 Harvest 1324
i} 5.8 155 ] RS
2% 171 157 Y 5.8
= 5 154 47 4.2

Harvei 1+ 12 = 393 davs production md karvest 13-24 was 332 days production

(hi. Paspalum-white clover pasturc

Nitrogen rate  Pasture DM total production Clover DM total production
(kg Nitn) (/b (L)
Harvest 1-12  Harvest 13-24  Horvest §-12 MHarvest 13-24
n {15 133 52 47
15 S (LRN 4.8 24
&1} . iy | TR 19 | &

Harvest 1-12 = 377 duys production amd harvest 13-24 was 321 days mﬂmﬁnn

Continual spplications of N to clover based pastures ot annusl rates of 3 kg Nihadyr or
more ure probubly put econamicafly ne ecologically sustuinable. Pustures (expecially
paspalum bused) fertilised with large aosounts of N annually will eventually contain
essentinily no dover and the pasture will become folly reliant on fertiliser N for v
production 1o be maintained,

6, NITROGEN LOSSES

Sigmificart amounts of N lrom ferilisr may be fost from pastares bider conain conditlons
[here are four mmin processes that can oceur 1n duplex soils of irgmed dary frms In aoithert
Victorin, Ihese provesses are denitnilicarion, smmomiz volalilization, losses It nmafl [rom
srrigaloon hays andd Jenching losses. Lenching is generlly nod considered as o major canse of N
loss in duplex sails becmse of fow water Mow theough the subsoil. However, on well dnuned
soils N losses troush Jeaching may be Impoctant.

6.1 Denurification losses of N

Menitafcation in sobls ccours mamly when sofl oxyged concentrtioms become very low
folbowing heavy raintill or flood mrigation. Under these conditions mmero-organisms conyen
sofl mimate min geseous forme of N (niross oxide and Ny) whieh can dithise nlo the
abmosphere,
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Lasses OF ap to 35% of applied N lrooy ammoniwn pitmbe hove been missurad wides
watet |[ugeed soi) comdithans In oedhern Victorin Unider the same wipterlopped] eonditions,
lesses of N from irea wiere less thmn T4 As wrea does not contiun mitrate. b b8 pitially
protectend Trom loss by demrriticonon.  This i (Terense in loss of N between aommimmmm mrimle
amd wren Twdicates that aminonium nitmie com be o less efficiens fmn of Nothan ares for
applicatom to food mgaled pastares 1 spring, summer and autamn,  Consequently minde
(inrris o Serti liser (e pmmmmstiliom mitmre) pre often not recommetded when pastunes e [lood
(rrigated i the warmer monibs,

Uniler wet saturated soil comditions, up te 35% of the N, from ammoniom nitrate may he
lost 1o the ntmasphiere by denitrilication.

6.2 Ammonia valatilisation

I e seils, igrea is the Them ol N lerilior-moet susceptible w loss via armmonuy voludisation,
Treit s widehy wsed i irrdpmted dairsmg and on application o sl @ w. in the peesence of waier
andd the ergyme irease. converied 1o pmmehiun carbormte, Ammamuen carbonnte Srenks dows
tu mmenonin aod carbon dioxide The formaton of mmrmeniy con |lemd o ammondas volgibsanon
ity Lhio atnssphicre

With the larmationd of mmmiouiorm certonate sill pll o the siclmly of the ures gmmile cun b
premby Ingreoked.  Thes favours oo formbon ard hence ammaoma vodubr ot
Temperutune, sofl water conrent and other faclors have some contollimg mlusnce on he
poventlul loms of unes- by this process

i order 1o minimise the isk of N Joss by valatitisation, it s retommended thay the pavture
i be-irrignted within 24 hours after the pren hag been applicd. Bt has been shown
hat ireigation will protect urea from amumonks volatilixation, Alernatively, urea conld be

applicd t pasture afier rvigation when runofl has stopped but the soil s atill very wet,

AL ollier times of the yeur when imgition i ml possitile urea can be applied 0 moist |
prerviding tempesitures and eynpoarmtion fes ane not high, so waler loss from the soil afler urea
e been hvdrolvsed (1w 3 doys after application) is fow. In late winter, whon the sofl may be
very wet N lossen Tront wrea mary be small, bt iteonld be ympractical uy spreed the Tentiliser.

As it exommple, recovery of unat spphied to pasture an Lre autim wis deteriined for dillerent
imitial wofl water coments wnd compured with standant flood irigation of dry sodl (Toble T
Fomar weeks ufter applicution mone than 90% of N from ey was recovered from imtlly most
ml wigt ol The lowes! reovery 79% qecurred when e sml wis nitinlky quite dry,
However, 10 mim of suinill was sufficient to miprove the recovery camparuble with the viher
TeEnitsnts

Theeeetome urea should anly be wpplied w dry il when substuntml rafull 8 especied of
irrigation 1» pussble. I is ot sensible toapply N feniliser 1o dry soll without imgzhon o
folloiv tip ol because the pastiee will pot respond 10 the N due 1o the Tack of soil waer,

Nitrogety from other ammonmm fertilisers, prrncalurly ammemum suiphate and BAF G e
bost [romy alkalive o heavilv timed asd soils. Ammoniem nitme and MAL are mone surlidrle
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aligrnutives for thal Lype of 3ol because they are less likely 10 form the anstable mmmormim
carbunaie. from which gmmoniz 5 lost.  Experiments condicted in MNew Zealand on acid smls
huve shorwn thit losses ef N by mmmenia valatilisation can alse occar from DAP. Howeyer, the
erstes are oy #0% of the expeeted Joss from onea- under compamble dotulltinns.

Tuble 7. Total N recavery (% of applicd N) from ures in pasture aod suil as afTected by
initinl soif water content and post N application of water.

Water upplied: Initinl svil water status
(mm})
Dry! Muist® Wet'
i ™ L uK
1 Y G
STl g

Fyaporation( 1 -RamialldR ) () trarr, “F-R 23 mom amd Y E-R 0 mm

When uren is applied in the coolér months, up 1o 20% of the N'applicd may b Jost o the
wtmosphere by ammaonia volatilisation. Overnight dewk nre possibly sufficient to dissalve
wrea but are not sufficient oo wish urea into the soil

6.3 Nutrient ranofT after irrigation

Mot Torros of N and plosphorus fertilisers wre readily saluble and dissolve in frrigtiog wales
Satrient runcfF in water Trom pasture after irrigation is o polential loss of férnliser mnd can lead
W elevated mittient concentmtions i1 draimpe witer.  These nutripnts may lead w0 nutrent
enrichmicut of rivers and sireams

Experiments have shown that the fuss of N Trom arca i muneff may be 2 1o St of that applicd,
Whitever the lows. concenmtions of N runoff are much higher afier fertiliser is upplied od
s e shouhd e when to mammise runoft

Fertifiver and irvigation practices which minimise N losses in runoff water should be used.

Same suggesions for minmibsing N losses in nunolT are

& {3 ol spread the fertiliser near the botlom end of the mmgatlon bay, that 1%, leave
unifertilised strap at the dranuge end of the hay

® The volume of water a5 runofl hos o big influesce om the aount of muorent 10 dremags.
Mherciore 1y 1o minmise amofl volumes by gopplog rrgation so i the water does nod
reach the droun,

» Where poswbly ne-use drminoge wiler

® Where practical, spread the fertiliser after munofl hus stopped.  To dissolve the fenihser
particles and ullow e diffusion of the applied N fmo the s, there needs to be some free
wiiler o Lhe soil surfaee.
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7. RECOMMENDED BEST PRACTICES
The recegrmended bew pructices for nitrogen feniliser use on imigabed posiunes ore given below
7.1 For pasture growth responses
. Estlmiie feed shorlages
This s pn ineportant decision, 11 involves estimating the amaunt of extra pasiure DM (hg)

neaded per paddock 1o over come the foreseen feed shortage st determining the durstlon of
any expected pasture defleil (as the numbet o grarings ot rotations),

Feed budgets and a uschil menns for estimating jikely pasure shonages and o play o wle m
developing a suable simategy lor N lertiliser vse omd/or supplemenian feeding.

A plan of strategic or repented use of N {ertiliser con be developed to meet a particular
situation,

b, Ture selectia

I i smpectant o scleor pastare paddocks thin pre Tikely 10 respond well w applied N This
decision may influence the soccess of overcoming expected feed shorages

L hoose dense and grass dominant pastures

Iemtify the dominum grass species 10 ensung i1 9 & grass capoble of responding ar that time ol
the yenr (e paspelum i nol respondve in auturmm

Inspect pastares b see whether 1he uring pat hes indlcate thet the pasture will tespomd 1o N ig
tnrker grean than surmoinding wreas dnd un obvious DM redpoitse.

Ensure thm othar nuirents do not limit pastare growth (e, P level of soal )

e Rate of ¥ 1o apply

Coleulate the e of N o apply per ho knowing the amownt of extra M reguirod

s | kg W = 1 K extry pastitre’ DM sy g0 gveroge response unless a better prediction
ivailable

For exampie:

25 bg Nha = anextra 230 kg DM

S0 kg N =an exira 300 kg Diviha

d. Amount of fertiliser to ' per fir

Choose the appropripte ferriliser depending on cost pet unit of elemeéntal N gl whether olher
nulrients are beime spplied. [ may be gost elfeetive W wse DAP instesd of dréw and another
Teriilser,

Fertiliser rate ikg/ha) = N rate « 100 /N content of feriifiser
(N rate = kg Niha, N content of ferfitser %N on bag)

e Timin illie)

Apply the N fertilisér as =0un i possible alter grasing paticulurly wheo rotations are 3 weeks
of less, The mim i3 fo maximise the time avaituble for the pasture © respond by e oexd
graziOg
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! Hhar parx

Pisture responses 10 N are dependent on i and o emperatares and henge respomse: may
decline over the autumniwinter pefind, A TIM respanse should oceur i sboul 34 weeks |n
the warmer moni s and 46 weeks m the colder menths

Giraring # pasture [0 early may lower the expected resprnse.

Effective nse of N Invalves grazing the pasture well to utilise the extra feed grown. This
impiroves the ecconnmics of applying N 1o pastures as 0 wuy of filling feed gaps.

7.2 To minimise effects on white clover growth and persistence

. Single application rate
A moximum application meie of 30-60 kg Nihaas a single application whodld mimimmise loss of
elover growtll in mived pastores

b Repeated applications of ¥

O Trms where repeated N applicatons ore used. the wial amount of N applied 10 0 pasture
should be less than 200 kg Nhalyr  In some pastires clover production can beun b decling
after 100 kg M/ha bz been appiied, A greater pumber of applleations of a low pile ol N than
a hghet mhte maay be an oppropeiate tacne with poolonged feed shortges

7.3 To minimise lsses of applied N prior tu its uptake by pasture

w Demitrificativon fosaes

It b recommended thinl amnomum oitrate of siher nimate forilisers should nat be applied 1w
pustuees that will be (lood lrigated to avoid possible losses by denurification

Wrea md DAP do not contain nitrmue and denitrification |ess can only ocour when some of the
fertifiser bs eventuslly eonverted 1o mirmte n the sml,

b, Volarifisation Josses

Ievigate pasturcs within 24 hours wlen urea o areo blends are applied, to minimse poteatial
losses. AP should be watered in o8 goon as practicable ag some volitilisat|on can oceur from
BIAT after b has dissolved. Under similar cond tions, velatilisatton from DAF is about 0%
of that {rom wreo.

Abant 1) mm of rainfall can help 10 redove valtibbsstion loss from wiea applied 1o posture
without an irrgion,

Ammonium pitrate 18 aol subjeat to volatslisation loss nacid soils,

e K aysey
Toke care 1 avond spresdimg fertilisers close ta the drmine a8 the end of plsiure bays W reduce
the foss ol fertilises in dromoge witer

%, Reference
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