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Advancesin Water M edication

Water Medication is now established as a safe and rdiable method of supplementing livestock.
Advancesin the gpplication of this method has seen increases in production in both wet and dry
seasons. The bendfits of this method of supplementing cattle has been dearly demondrated in
controlled trids, onetrid in the Northern Territory showing anet benefit of $213 per breeder
cow year (Hill, Keith 2003, “Effectiveness of water medication to supplement breeder catlein
Spinifex country”, NT dept of Busness, Industry & Resource Development).

The cogt saving of this method of supplementation over other methodsis aso dear, water
medication lowering the cost of supplementation by up to 75%.

The problems encountered so far with water medication systems have fdlen into the following
aress-

Inaccurate meter

Failure of the solenoid valve
Vaiaionin line pressure

Over ddivery by the pump
Sphoning

Urealayering in the concentrate tank
Humen eror in mixing

The safety of urea supplementation systems has away's been an issue and devel opment work
has been amed a making the system 100% safe. This has been a progressive deve opment and
the latest systems using the Nutridose Concentration Monitor are now control al of the above
gtudions.

Nutridose Now Microprocessor Controlled

New developments in water medication equipment continue to improve the safety of thisvery
cod effective sysem of ddivering ureaand other dementsto grazing cattle.

The new Nutridose Monitored system is now microprocessor controlled and can be
programmed to suit the individual Stuation. The unit has the capability to dose according to
timed injection or to ddliver ameasured dose. A unit that uses atime only injection is cdibrated
manudly. The unit that uses the measured dose only is set to ddliver a predetermined dose. The
unit that uses a combination of time and measured doseis st to ddiver on aprimary timed dose
and thisis checked againg a flow meter that measures the dose ddlivered.
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The sdection of the type of unit required depends on water qudity and the type of system
required. Where the water is highly depositive or has a high iron content atimed unit is
recommended. This may be combined with aflow sensor to detect injection rates, however the
primary control will be time of injection. Depogitive water will cause higher maintenance
requirements as the deposits on the flow meter vanes will need to be regularly cleaned.

Nutridose Now with UHF Telemetry

The new Nutridose Monitor is designed to be compatible with radio tdlemetry sysems and
these can now be used in anumber of ways.

The badc tdemetry system uses a GME Electrophone system that has sdlect cdll facility and
advises the base gation when the system has shut down. This system can be integrated with
mogt exiding farm systems and can be ingtdled for the cost of aradio.

More advanced tlemetry will congtantly advise the base on the total system integrrity, including
water flow, trough leve, trough overflow, concentrate tank level and darm modes, aswdl as
being able to remotdly switch pumps or the unit on and off. These sysems|og the data againgt
time and give a complete record of the system operation from a base gation. It isnow possble
to monitor the medication system from your car, with screen showing the sysem parametersin
red time

Thetime and |abour saving with the judicious use of telemetry can be enormous, asthe norma
monitoring function of physicaly checking remote watering systems can be done from basein a
few saconds and the Site visits can be conducted as required.

The Nutridose Concentration Monitor

A Maor breskthrough in Water medication.

The Nutridose Concentration Monitor provides additiond safety when feeding ureato cattle via
the drinking water. While it is not possible to measure the concentration of ureaitsdf, the
concentration monitor measures the increase in conductivity of the water when the ingredients
(ammonium sulphate, monoammonium phosphate, st or urea phosphate) that are mixed with
the urea are added. Thisisdirectly related to the urea concentration by association.

The conductivity of water from different locationswill vary sgnificantly, however, it will givea
congant paitern for each location. When nutrients such as ammonium sulphate and phosphates
are added with urea to the water, the concentration and the conductivity of the water will rise.
Thisis measured dectronicaly with the Nutridose Concentration Monitor. The monitor detects
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any changes in concentration ingtantly and can be used to control the injection rate or dosethe
injection sysem down. Thismeansthat if thereis an increase in the concentration of ureaiin the
water for any reason whasoever, the Nutridose Concentration Monitor will detect thisingtantly
and can be usad to control the Stugtion.

The monitor can be used as a process controller with the commonly used water medication
equipment. It is suitable to use with the Norprim, Nutridose, Dosatron or other proportiond
injectors. It givesalevd of process control that has been previoudy unechievable.

If the conductivity probeis placed down line from amixing chamber, the meter will messurea
relaively seady date that will reflect the find concentration of ureain the trough. Thiswould be
the preferable method of measuring the concentration. The Nutridose Concentration Monitor
can then be used to contral the injection process and provide an additiond leve of safety in
water medication.

When the conductivity probeis placed in the trough, it will be necessary to use tdlemetry
switching to contral the injector.

If the probe is placed downstream of the injection point for the nutrient mix, the Nutridose unit
will inject aset volumeinto the line after each 10 litres of water has been measured by an
eectronic water meter. Thiswill cause apesk in the conductivity of the water thet will be
measured as the water flows past the probe. The height and shape of the pesk will depend on
the rate of water flow, the concentration of the materid injected and the volume of materid
injected. The monitor can be set to detect risesin concentration and only dlow injection when
the peek levels have returned to a Steady Sete.
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The Nutridose Unit

The Nutridose System measures the dose injected, as wdl asthe time the pump isrun. This
makes it the mogt accurate sysem available. High qudity gate vaves and solenoid vaves ensure
thg' system is secure when shut down.

A high quality water meter ensures accurate and reliable measurement of water flows without
any regriction in supply. The Sze of the concentrate tank can vary, the indtdlation below usesa
10000 litre tank and services 2500 head of cattle.
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Nutridose Concentration Monitor

The Concentration Monitor can be mounted in the same case as the Nutridose Controller unit.
The miniChem unit is seen here measuring the concentretion leve.

In this configuration the monitor can be st to act as a process controller by isolating the water
meter Sgnd that activates the Nutridose or the Norprim pump. If the concentration isabove a
preset limit, arelay, inserted into the wiring from the water meter, isolates the line and no sgna
to inject is received by the Nutridose unit.

The concentration monitor would detect a rise in concentration due to double dosing by the unit,
migiakes in mixing the concentrate, Sphoning or layering of the concentrate in the concentrate
tank and would not dlow the unit to inject until the concentration had falen below the set point.
This has the effect of caugng the Nutridose unit to miss an injection and effectively have the
concentration ddivered. Thisdlows the Nutridose unit to continue to medicate the water
without shutting down.
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An dternate control system isto use the concentration monitor to control solenoid vaves thet
are used to switch the source of supply to theinjector pump from the concentrate tank to aplain
water supply. When the concentration is above the preset limit the solenoid to the plain water
upply will open and only plain water will be injected. When the concentration is below the limit
the solenoid on the concentrate tank will open and the concentrate will inject. Thismethod is
more effective than controlling the water meter sgnd, asit will control al overdose Stuations.

With this configuration the response time for contral is very rapid as the Concentration Monitor
can regpond to each injection jugt after it occurs and immediately control any overdose,
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Why Use Nutridose?

Water medication ensures all animalsreceivethe correct dose

Traditiond methods of supplementation alow some animds to over-consume, some get too little
and others none at dl. Water medication ensures the correct dose for dl.

Anima needsin rdaionship to trace minerds are specific to the country thet they are growing
on. Ther requirements a& weaning, pre transport and pre daughter and in the feedlot are dso

specific.

Products specificdly tallored to the needs of your animas are now available for use through the
Nutridose sysem.

This sarvice is conducted in the following manner.

Invedtigation of requirements.

Water Andyds

Prescription formulation solution.
Measurement of progress againgt objectives.
Formulation adjustments as required.

©oo0 o

Theinvedtigation of requirements and formulation prescription is a consultative process between
our technica gaff and the dient, desgned to satisfy the Stuation needs. The prescription will be
unique to the specific need and will change with the needs. Thisis a conaultative process and
specificdly avoids the shotgun gpproach that isinherent in any proprietary preparetion.
Adjustments will be needed according to the pH of the water supply, aswell as the dissolved
«tsin the weter.

There are anumber of Nutridose formulaions available to suit different water Stuations and
feeding requirements. Some usars will require acid formulations to neutralize akaine water and
formulations are available that provide Phosphorus, Trace Elements and Vitamins.

By uang the Nutridose and products spedifically designed to provide the animas with the
dementsthey require, maximum production can be achieved.

10
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Installation Tips

The Nutridose dectronic injector can be used in mogt flow configurations and is especiadly
useful in those Stuations that have low pressure heads. An dectronic water meter is used to
measure flow and this sends asgnd to an dectronic controller that runs an injection pump for a
st volume. The pump injects the concentrate solution from the reservair tank into the main
water line to the trough sysem. One unit can service Sngle or multiple troughs.

When inddling the water meter, it must have deer flow for ten diameters on the inteke Sde and
for five diameters on the outflow sde to ensure non turbulent flow and accuracy in metering. For
example, if you are usng a2 inch meter in athree inch line, then it isimportant that there is 500
mm of 2 inch inlet before the meter and 250 mm on the outlet Sde. For very low flow and
pressure Stuations, it may be necessary to use a one inch metering sysem. This system will Hill
provide aflow maximum of 120000 litres per hour and will be sufficient for mogt indalations.

The sze and type of trough will aso influence the Sze of sysem required. For example, if large
round troughs are used, they have enough reservoir capacity to water 300 head and will fill ona
dow recovery basis. Under these conditions, asmdler sysem will be sufficent. If small cgpacity
troughs are used, then it isimportant to have the larger line to ensure rgpid filling.

When joining the paly fittingsit ismuch eesier if you use ahair drier to heat and expand the poly
pipe before fitting or removing the pipe.

All exposad dectricd wires may have to be shidded with garden hose if Cockatoos, Dingos or
the like take to chewing on them.

If you are congdering amobile or movable ingalation, such asfor cdl grazing, it is convenient
to leave the main water meter inddled in the line on a permanent basis @ the different ingtdlation
points and move the injector pump around as required. Some people have mounted amohile
unit on atrailer, complete with reservoir tank, and smply connect it to the meter at the dternate
watering points.

Trough vaves should be “dl or nothing”. Vavesthat dribble will not activate the water meter.

If the water pressure istoo high, mount the injection saddle on the suction side of the pump.

11
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Non Return Valves & Water Hammer

Water hammer is a pressure shock wave induced in plumbing supply sysems whenever thereis
asudden change in the steady tate condition of anoncompressible liquid such aswater.
Pumps, vaves, and fast solenoid-activated vaves are dl examples of devices that can induce
water hammer within atypicd plumbing system. Y ou can check for the presence of hammer by
watching the meter a the time of injection. If the meter runs backward at or soon after injection
there is Sgnificant hammer and it must be corrected.

Newton's law dates thet for "every action thereis an equal and opposite reection.” If water is
flowing into atrough then is suddenly shut off, the kinetic energy of the flowing water reverses
direction and must be disspated during the trangtion to a deady date Thisenergy isinitidly
reflected back through the plumbing system in adirection opposite to the origind flow, cregting
an oxtillating shock wave. Depending on the extent of the shock wave, aloud banging or ratling
sound can be heard as pipes expand and move as the shock wave disspates.

Traditiondly, the solution to water hammer has been to indd| piperisers Sometimesthese
rissrswould be as high as 24" or more, depending on the pipe diameter. In theory, the risers
would trgp ar asthe plumbing system isfirg activated. The column of air actsasanaturd
damper, compressing as it absorbs resdud shock waves from a sudden changein the supply
flow.

Non return vaves are a vitd condderation in al ingdlations. The non return valve prevents back
flow of the injected medication and isingtaled between the outlet side of the water meter and
the injector. This ensures that when the medication is injected under pressure thet it does not
flow backwards to the meter and cause the meter to run backwards.

Any reverse flow through the water meter will serioudy affect the accuracy of medication and
may lead to potentidly serious overdose Stuations in some crcumstances. Thisis particularly
important in sysems smdler than 40 mm. To avoid rever se flow through the meter ,
place theinjection point on the upstream side of the main water meter. Thenon
return vave will dso ensure that this does not occur and is an important safety fegture of the
system. Combined with the inddlation of an ar riser, water hammer problemswill be
diminated.




PFSA Nutridose Manua nutridose.com.au Ph 0738485290 Fax 0738485231

Anti Siphon Installation

In cases where the unit isingdled in a high postion and supplies troughs more than 6 metres
lower than the ingalation, it is necessary to indal an anti Sphon device. Anti Sphonsare dso
inddled asafal ssfein mogt systems

For the dectronic Nutridose sysem, a solenoid vave that is normdly dosed isinddled inthe
ddivery line This prevents backflow and sphon when the sysem is not injecting.

For Dosatron units, the ingdlation of the anti Sphon will require the attachment of the anti
gphon vave to a separate water source, S0 that when siphon pressure is such thet the valve is
opened, water, not air, will be sucked into the line, thus relieving the 9phon pressure on the unit.

A practicd st up to prevent ar being sphoned into the sysemisto ingdl a 200 litre drum asa
reservoir for the anti phon. Thisis connected directly into the anti Sphon vave or into avave
ingdled in the down Sde line. A water supply and float vave is connected to the reservoir to
ensure a condant water supply isavalable.

Under working conditions, this vave will activate only when the sphon pressure exceeds the
vave sting, normaly when the sysem is running & full demand flow and all cattle are drinking
a once. For 1500 head of cattle drawing off the one system, this may occur for about one hour
per day and the anti Sphon valve may pull about 100 litres of water into the system.

Do not connect anti Sphon vaves directly to the arr, asthiswill drag ar into the line and may
lock the system under certain circumstances.

Under conditions of strong siphon pressure, for example, when the lowest trough is more than

25 meters below the unit, the anti Sphon ingallation should be based on a 50 mm pressure reief
vave connected in the same manner as described above.

13
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Urea Feeding

At the beginning of adrought or in any norma season after the firdt frodts, the pasture grasses
have logt their protein and while they have sufficent energy to sudan cattle the lack of protein
will cause the animas to loose weight. Urea feeding in the wetter periods of the year has dso
been shown to increase productivity. The earliest practicd indication of the reduction in protein
is seen in the faeces of the cattle. The faecd pat begins to mound, dries out quickly to ahard
fully formed pat and these become readily visible over the paddock. Once this beginsto occur,
dart feeding urea

Thismay begin to occur when the pagture is il green and it gppears that the protein may il
be sufficient, when in fact, production losses are beginning to occur. A number of graziers are
now feeding low quantities of urea during the wet season aswell as the dry season. Pagture
sampling and faeces anadlys's can give amore accurate picture of padture protein.

Ureaiisasource of nitrogen for certain bacteriain the anima’ s paunch (rumen) and alows them
to grow and digest the cdllulose contained in the dry grasses more efficiently. These bacteria
themsdlves are then digested by the anima and form a source of protein for its maintenance.
Because of this smple rdationship the feeding of small amounts of ureawill alow improved
utilisstion of dry padture, increesed intake and will maintain body weight of cattle aslong asthe
energy in the pasture holds out. Once the dry pasture is used then both protein and energy must
be supplied to the animas. Nitrogen should be fed at any time that protein levelsfdl, take note
of thefaecd pat, asthiswill be thefirg indication thet the protein is beginning to fal and occurs
in normd years aswdl asin drought. It is aso important to feed Sulphur with the ures, asthe
bacteriarequire sulphur to fix the nitrogen and convert it into protein.

Nitrogen status of the anima can be assessed through blood testing as wdll asfaecd andyds.
Blood testing is Smple and can provide va ucble information on the nitrogen satus

Feed amix of a soluble ammonium sulphate and ureg, that provides both nitrogen and sulphur to
the rumen bacteria. Use atechnica grade of Ammonium Sulphate.

Feeding ureaand ammonium sulphate through the weter is economica. While it may cost as
much as 10 cents per head per day using other methods, water medication cogts only about
0.85 cents per head per day to do a better job as dl cattle receive a dose according to their
body weight and there isno risk of any missing out or individuas overdosng.

14
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Economics of Urea Feeding

The economics of dry season urea feeding have been well established by trids conducted by
various Agriculture Departments throughout Audtrdia and relate to the reduction in dry season
weight losses. For example, work in Queendand & Swans Lagoon in Townsville has shown that
weight losses of 0.5 kg per day could be prevented by the feeding of 30 grams of urea per day,
provided that energy supply was not limiting. Thisrdated to 40 to 50 kg per head over the dry
Season and the saving of thisloss dso dlowed earlier turnoff, thus incressing overdl resource
utilisation and increesing farm productivity.

The cost of feeding urea depends on the system used. The most expensve sysem isthrough
blocks. At acurrent price of $850 per tonne, it costs gpproximately 8.5 cents per heed per day
to ddiver 33 grams of urea. The eguivaent amount of urea can be ddivered through the water
for gpproximately 0.85 cents per head per day, at current prices. For a 100 day feeding period,
this represents a cost of production of $8.50 or 17 cents per kg (over 50 kg advantage) for
block feeding or 85 cents (1.7 cents per kg) for water medication.

For a 1000 head herd, the saving gained by using water medication ingteed of blocksis
approximately $2295 per month. This means that the full capital cost of the water medication
equipment will be recovered every 45 days.

Theflow on savingsin freight (one third less weight) and Iabour will further add to the savings

Feeding urea a times other than in the dry season isardatively new areaand congderable
production advantages have been shown. Some of these are discussed laer in this brochure,
however, the early recognition of protein drop alows ureafeeding to sart early and production
losses are prevented. The convenience and economics of the syssem dso promotesiits early use,
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How to feed Urea

Getting Started:

To cdculate the unit settings required and to establish the amount of ureato dissolve in the
resarvoir tank, it is best to adopt astandard sysem. The system issmple, easy to use and will
enaure thet you have full underslanding and control of your feeding system.

1. Decidethe amount of urea per head per day required.

Thiswill depend on the Sate of the pasture and the type of animas, however, aguideisthat a
400 kg animd will require a about 40 to 60 grams of ureaa day to maintain weight on dry

pedture. If the pastureis il dightly green, or earlier in the season,then the amount of urealis
reduced and 12 grams of urea per day may be sufficient.

Experience will tdl you if the amount is correct, particularly if you have weigh scalesand can
follow the growth rate of the animas.

2. Determinethedrinking rate of the cattle.

When feeding ureaiit is vitd thet an accurate water meter isindaled. By usng this meter it can
be accuratdly determined whet the cattle are drinking. Thiswill vary from day to day, so monitor
this over aperiod of afew days.

Say thecattle are drinking 30 litres per day, on average. Cdculate the amount of urearequired
in the drinking water. That is, divide the urearequired per day by the amount of water drunk per
head per day.

60 gurea, 30 litreswater drunk =2 g/l required in the drinking water.

3. Select the dilution rate setting on the unit.

The sze of the resarvoir tank used and the number of cattle being fed primarily determine this
sdection. For this example we choose adilution rate of 1%, that is 1:100.

4. Determine the amount of ureato be added to thereservoir tank.
If we require 2 grams of urea per litre of drinking water and our Nutridose is st to dilute &
1:100, then we will require 2 x 100 grams per litre in the reservair tank. That is 200 grams per

litre. If our tank Szeis 200 litres then we will add 200 g x 200 (=40 kg) of ureato thetank to
give the cattle 60 grams of urea per head per day. In this casg, if the Nutridose is set a 1:200

16
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for the first week, the cattle will recaive 30 g/hd/day. Use this method whenever changing or
checking your caculations and gpply it to any subgtance you wish to ddiver.

5. Startingtofeed Urea.

If cattle are on dry or “hayed’ off pasture, the rumen contents will be dightly dkdine. This
dlowsfor rapid anmoniareesse from ureaand rdatively smal quantities of ureacan betoxic
under these conditions. To reduce the chance of this, dart feeding ureaat low rates and increase
the quantity gradudly. For example, Sarting rates of 25 grams per head per day have shownto
toxic under these crcumdiances. Thisisaso increasd if the water isakdine.

Ammoniaredesse s reduced under more acid conditions and if akaline conditions are known to
exig, adding urea phosphate, ammonium sulphate or mono ammonium phosphete can increase
acidity.

The provison of areedily available carbohydrate, such as Glucotrans will dso ensure that the
rumen bacteria can utilise the anmoniamore rapidly. Add Glucotrans a the rate of 1:600 for
the fird five days of feeding.

The addtion of plant saponins, such as Yucca shigidera extract, during theinitid sart up
feeding period will reduce ammonia build up and rlease.

Whilefeeding ureais generdly safe, it isimportant to have asound knowledge of ureafeeding
and metabolism before gtarting this practice.

6. Ureatesting

Ureatesting can be carried out at our laboratory. Tests cost $10 each and results are available
the same day the sampleis received.

17
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Urea and Alkaline Bores

In the rumen, the dkaline conditions, combined with the urease enzyme will rgpidly bresk down
any urea. Thiswill hgppen within minutes. For cattle Sarting, this could be dangerous and as
little as 25 grams has killed cattle under these types of conditions. When ureatoxicity occurs,
catle are found dead near the trough.

Advancesin underganding the use of non protein nitrogen in ruminants has led to the feeding
acid forms of ureathat is safer. Urea feeding has dways had risks associated with it. Urea
bresks down in the gadtrointestind tract under the influence of the enzyme, urease to anmonia
(NH3). Thisiswhat istoxic and this occurs more rgpidly in an dkaline environment. Ureawwill
a0 bresk down to anmoniain the akaline water and you may detect an anmoniasmdl inthe
trough. Thiswill reduce water intake and the ammoniawill belog to the air. Studies have shown
that 20% of the urea.can belogt in arddively short period.

The trestment for urea poisoning isvinegar. Acetic acid doestwo things, it acidifies the rumen
and dows the activity of urease and it forms ammonium acetete by combining with the ammonia,
The anmonium ion is non toxic.

Urea can be gabilised to a certain extent with acid and thiswill dow the rate of rdlease. The
best compound to use hereis urea phosphate. Citric acid has dso been used. One problemisto
use enough acid to stabilise the pH.

The high pH of bore water and the high bicarbonate load is going to meke it difficult to
economicdly add enough acid to completdly sabilise the ureas This meansthat in most bore
waters, ureais dways going to bresk down more quickly than in an acid system. Under these
conditions, some ureawill bregk down to anmoniaand thiswill give an anmoniasmdl to the
weater. This may affect water intake.

Urea phosphate is ahighly soluble source of Nitrogen (18%) and Phosphorous (19%) thet is
free from any contaminants. The ureaiis bound to the P and is more stable than ureadone. The
pH of this materid isvery low (pH 2) and suitable for use in bore water.

There are anumber of Nutridose formulations that are based on urea phosphate that are
auitable for usng with dkdine bore water.
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Under standing pH

While pH, the measurement of the acidiity or dkdinity of water, can be a ussful measurement in
water management, it must beusad in conjunction with afull water andyssand an
undergtanding of the buffering capacity of the water.

Water contains many dissolved ions, depending on its source. “Alkdinity” isamessure of the
concentration of carbonate, bicarbonate and hydroxide and contributes to the total hardness.
Alkdinity refersto the capatility of water to neutrdize acid. Thisisredly an expresson of
buffering capacity. A buffer isa solution to which an acid can be added without changing the
concentration of available H+ ions (without changing the pH) appreciably. It essentidly absorbs
the excess H+ ions and protects the water body from fluctuations in pH

This means that when adid is added to water with a high akdinity, the pH might not change. In
some cases the pH may even rise as the resultant salts may more basic thet the acid added. The

result isthat pH, on its own, is not avery ussful measurement and must dways be consdered in
conjunction with the dkdinity of weter.

Calcium Carbonate Equilibrium

10
8
- 6
= 4
2
0 | | |
0 200 400 600 800
Alkalinity ppm

The graph above may be used to compare the pH of awater to itstota dkainity and determine
if the water is either corrosve or depositive. If thereis sufficient dkdinity in water and the pH is
high enough (above the line) then cddum carbonate or lime will precipitate out of the water and
form a coating on the lines of awater didribution system. This codting is desirable up to a poirt,
asit will help protect ametdlic water line from corrosion. However, excess deposition of
cacium carbonate can eventudly clog awater line.
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Water with apH and dkdinity thet fal in the corrosive zone in the graph (below the line) above
are likely to cause corroson of meta lines. This corrodon dlowsiron to dissolve into the water
and may cause “red water” and red staining of fixtures. These stains may cause the water to be
less aestheticdly paatable but are not usudly a danger to hedth.

Water with high akalinity will cause urea to breskdown to anmonia This can beeasly smdt in
the water trough or the holding tank. The ammoniawill be logt to the aamaosphere and astrong
ammoniasmdl will dso reduce the water intake of the cattle. Aad sabilisation of water with
high dkainity will reduce or prevent the loss of ammonia

While any acid can be usad, the sdlection of asuitable acid should be based on the fallowing
criteria-

a. Corrosveness (avoid highly corrodve materids like hydrochloric acid or sulphuric acid)

b. Cost

c. Ability to contribute to the nutrition of the animd

d. Easeof use
Whileditric acid isanon corrosive acdid, it will contribute nothing to the nutrition of the animd.
Technica grade MAP will adidify the water and help prevent ammonialoss, however itis
difficult to dissolve. Urea Phosphate is a strong acid, contributes both nitrogen and phosphorus
to the nutrition of the animd, is easy to dissolve and sefe to use and is codt effective.

Calculating the amount of acid required

As eech water sysem is unique and the measurement of pH adone will not give sufficient
information for the user to calculate the amount of acid required to Sabilisethe urea A system
of trid and error isthe most practica means of determining the amount of acid to use.

While the presence of an ammoniaamel in the concentrate tank or the trough will indicete thet
acid gabilisation is necessary, dl sysemswill bendfit from acid stabilisation and the provison of
additiona phosphorous will ensure that thisis cost effective. In practicd terms the amount of
urea phosphate reguired to stabilise the ureawill vary fram 10 kg to 75 kg per 1000 litres of
concentrate.

If the bicarbonate concentration if the water is above 140 ppm or the dkdinity above 200 ppm
then acid gabilisation & the rate of 25 kg of urea phosphate per 1000 litres of concentrate will
be necessary. For higher dkdinity, more Urea Phosphate will be required.

Urea Phosphate can be added in increasing quantities until the ammoniasmd| disappears.
During the process of adding additiond acid, the pH may not change. Thisis because of the
buffer effect referred to previoudy. Remember, pH is not agood indicator, water with apH of
7.5 and ahigh akdinity will require 3 times more acid than water with apH of 8 and alow
dkdinity.
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Urea and Layering in the concentrate tank

Ureais highly soluble in weter, up to alimit of 1 kg per litre. Layering of the urea can occur after
aperiod of two to three days. This means that the concentration of urea at the bottom of the
reservoir tank can be up to five times higher than a the top of thetank. Thiscanleadto a
dangerous overdose Stuation if it occurs. High concentrations of ureadso occur at the bottom
of the tank if the product is not completely mixed.

Layering probably occursin al waters to some degree and in most cases the concentrations
used are gable, however, it isimportant that the dynamics of each Situation are understood and
that appropriate measures are taken to prevent the layering occurring, or to compensate for
layering. By using the Nutridose Concentration Monitor, layering will be
detectable and controlled.

To establish the layering dynamics of your concentrate tank, samples need to be taken from
different levelsin the tank, top, mid and bottom. Do this after the tank has been fully recharged
with the working concentration of ureaiand has been standing for 2 days. Test each sample with
the ureaitest kit and the results will establish the layering characterigtics for your tank. Sampling
can be done with a plunge battle or by sphon hase from the gppropriate levd, or Smply take a
sample from the top and from the drain at the bottom. If you are usng the Urea Text Kit, dilute
the sample by 100 times (thet is 1 ml in 100 ml of the same water) before testing. Alterndtively,
the samples can be sent directly to usin Brisbane for testing.

Acid gabilisation with urea phosphate is may help contral layering, however, it may not be
auffident in dl Stuations. Initidly add urea phosphate at the rate of 25 kg per 1000 litres of
concentrate, fully agitate the concentrate solution, dlow to stand for 2 days and repest the test.
If there is sgnificant improvement over the firg reading but not enough to keep the
concentration relatively even, 50 kg per 2000 litres may be required.

The differentid draw off sysem isrecommended for dl concentrate tanks, however, a Solar
dirring sysem may dso be required. This congsts of asolar powered pump thet will operate
during daylight to continuoudy agitate the sysem. A cost effective solar pumping system thet
uses advanced dectronic technology to boost the solar power avallableis now availableandisa
cog effective means of preventing layering. To check the efficiency of this system, it will be
necessary to repest the analysis of top and bottom samples to ensure even concentration.

It is adso important to compensate for any layering when recharging the concentrate tank. For
example, if it is known that the volume left in the bottom, say 100 litres, contained 500 grams
per litre, thisis equivaent to 50 kg of urea. This must be congdered when recharging and the
amount of ureanormally added reduced by this amount.
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Differential Draw-off device

Thissmple deviceis recommended for fitting to al inddlaions. It will hep ensure that any
layering of ureathat may occur in the concentrate tank is catered for and it will hdp avoid
potentidly toxic Stuations arisng because of urealayering.

The sysem uses aflexible inlet hose that is atached to afloat and extends up 1 metreinto the
tank and hasa 10 mm inlet. At the same time, thereisa second 1 mm inlet & the bottom of the
tank. The draw retio for theseis 10:1. That is, if the bottom concentration were 500 ¢/l and the
upper concentration 50 g/l, the mix would be 100 g/l. Y ou can do the sums for any ratios thet
might occur, but the end result is thet any layering of significance will be catered for and the
concentrated layer diluted out by aprocess of differentid uptake. By using different inlet hole
Szes, theratio can be changed. For example a10 mm, 2 mm rétio draws gpproximately 7:1,
however, the ten to oneratio would suit most situations.

Asthewater level and the float drops the 10 mm hose will drop until the tank requires refilling.

The 1 mm holeisonly fine and thisis protected by afilter. Asthefilterswill require regular
cleening, an “over thetop” ingtdlation may be better for ease of remova and deaning.

Thistechnique, on its own, may be enough to control layering, however, in severe Studions, a
combination with tank girring would control layering.
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Controller Flow Sensor M aintenance

In cases where the water isfrom abore that ishigh in pH and high in minerds and the water is
highly depostive the contraller flow meter will require regular maintenance. Fine minerd
deposits will accumulate on the magnetic vanes of the meter over time. In some casesthis
occurs after about 12 months, however, it may be sooner.

Thiswill generdly cause the meter to spin a alower rate and it will underestimate the amount
injected per pulse. The controller will recognise thisas a“pump on too long” fault and shut
down.

The functioning of the flow meter can be checked manudly by watching the injection rate on the
main controller screen. If therateis aratic or dower than normd, flow meter maintenance will

be required.

For those operators with highly depositive bore water, it is recommended thet the controller be
reprogrammed to operate on atimed injection as the primary control, with the flow meter giving
asecondary reading of the amount injected. Thiswill dlow accurate cdibration of the injection,
especidly in high pressure Stuations, and will dso ensure condstency of injection if the flow
meter becomes contaminated or fails.

The change to this method of injection requires a software update that must be done & the
feactory.

It is dso recommended that regular maintenance be carried out on the flow meter where the
bore water is depogitive. In some cases the flow meter will need to be replaced on aregular
basis, for example, each twelve months. I n others, a Sx month maintenance program that uses
acid to flush the flow sensor and remove the scde may be sufficient.
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Main Water Meter Maintenance

The water meter in the main supply line does not require any pecific maintenance, however, if
the water is contaminated with mud and it or foreign materid and afilter is not fitted, the meter
may dog.

It isimportant, however, to observe the flow and behaviour of the register on aregular basis.
Take the time to watch the water flow and the operation of the magnetic switch. Theflow
should be smoath and the switch should operate normdly. If the flow is observed to be jerky or
errdic, it indicates that the operation of the register gearsisfaulty and the register may need to
be serviced or replaced.

In severe cases the flow may be extremdly jerky, in this case replace the regigter.
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Liquid Nitrogen versus Urea

It isimportant thet you gather dl of the appropriate information before making adecison to use
a0 cdled “safe’ form of urea marketed as mixtures of ureaand molasses or dunder. One form
is marketed as Cattle King. Other forms are based on methylene urea and marketed asadow
release fertilizer. These are manufactured with formadehyde, which is abanned product for
feeding to cattle.

A recent andlysis of the Cattle King product showed that it contained 440 grams per litre of
degradable urea. This means that of the 26% nitrogen the product was daimed to contain,
20.24% was graight urea. The rest would be from non urea sources.

At adoserate of 20 mls per heed for cattle this would provide 8.8 grams of urea and would
most certainly be safe. If you wanted to provide 40 grams of ures, then you would need to dose
at the rate of 90 mls per day. Thiswould cost gpproximately 11 cents per head, compared to
ureadone at goproximately 1.7 cents per head.

Note that the Cattle King product contains significant amounts of ureaand it will betoxicinan
overdose Stuation, exactly the same as ureawill. Thereis a least one grazier that can attest to
this

It makes no sense to buy this product and feed it & arate of 20 mls per head per day.

Thetoxic part of ureaisthe anmonia Sefe forms are the ammonium ion. Ureatoxicity (reed
ammoniatoxidty) is trested with vinegar (acetic acid) and this produces the non toxic
ammonium acetate. Smilarly, ammonium sulphate and mono ammonium phosphate provides a
non toxic source of nitrogen. Products such as urea phosphate are aso low toxicity asthe urea
in strongly bound to the phosphate and isdow to release.

Ureaisthe most economica form of nitrogen thet cattle can use and it can be fed safdy, with
care. Acid gabilisation of ureawith urea phosphate dows its release and reduces ammonia build
up, however, ureamust be treated with respect a dl times.

It isasmple matter to make aliquid nitrogen concentrate of you own. Use the PFSA Formula
Number 3 or 4 a the rate of 500 grams per litre of water. Use a Nutridose controller fitted with
alow volume pump to ddliver 20 to 30 mis per injection to give atrough concentration of 1
gram of PFSA 3 per litre of water. If desired molasses can be added to this concentrate at the
rate of 10%. That is, replace 10% of the water volume with molasses.

Thiswill give avery economicad method of ddivering non protein nitrogen.
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PFSA Formula 1

PES NO 1 SPECIAL

Basad on amixture of Ureg, Technica grade Ammonium Sulphate and Technica grade
Monoammonium Phosphate, this blended product supplies Non Protein Nitrogen, Phosphorus
and Sulphur to rumi nants through the drinking weter.

Acdic Formular Spedifically designed to help prevent ammonia release from trested water
caused by akaline water source (water should be tested to determine the degree of dkdinity)

Andyss
Analysis Percent W/W
Minimum Crude protein 204.1
Urea Equivalent 710
Nitrogen (N) Total 32.7
Phosphorus (P) as water 8.0
soluble
Sulphur (S) as water soluble 2.9
Biuret maximum 04

When fed a the rate of 40 grams per head per day, this product will supply 3 grams of
Phosphorus and 29 grams of urea per head, & a cogt of goproximatdy 3.2 cents. Thisisavery
economica method of supplying Urea.and Phosphorus.

WARNING: This preparation contains urea, which may be poisonous if taken in extreme quantities or too
quickly. DO NOT FEED THIS PRODUCT STRAIGHT. USE ONLY ASDIRECTED.

SAFETY DIRECTIONS. CORROSIVE Keep out of the reach of children May irritate the eyes, nose, throat
and skin. Avoid contact with the eyes, skin and clothing. Do not inhale dust. When preparing he
concentrate, wear elbow length PV C gloves and face shield. Do not inhale vapour or mist from concentrate.
If clothing becomes contaminated with concentrate remove clothing immediately. If product or concentrate
contaminates the skin, immediately wash the area with water and soap. Immediately after use wash hands,
face and arms as well as any areas of the body that are exposed. In case of contact with the eyes, wash
immediately with plenty of clean water and seek medica advice. If swallowed, give plenty of water and
contact a doctor or the poisons centre on 131126. Do not induce vomiting. After each days use, wash
gloves, face shield and contaminated clothing.
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PFSA Formula 2

PES NO 2 SPECIAL

For use as an additive to livestock drinking water. Usein dkdine water.

Supplies Non Protein Nitrogen, Phosphorus and Sulphur to ruminants through the drinking
water. Addic Formula Specificaly desgned to hdp prevent anmonia release from treated
water caused by akaline water source (water should be tested to determine the degree of
dkdinity).

This formula has added Urea Phosphate and is designed to be used where there is additiond
bicarbonate in the water.

Andyss
Analysis Percent W/W
Minimum Crude protein 204.1
Urea Equivalent 710
Nitrogen (N) Total 32.7
Phosphorus (P) as water 8.0
soluble
Sulphur (S) as water soluble 24
Biuret maximum 04

When fed @ the rate of 40 grams per head per day, this product will supply 3 grams of

Phosphorus and 29 grams of urea per head, a acost of goproximately 3.2 cents. Thisisavery

economica method of supplying Urea.and Phosphorus.

WARNING: This preparation contains urea, which may be poisonous if taken in extreme quantities or too

quickly. DO NOT FEED THISPRODUCT STRAIGHT. USE ONLY ASDIRECTED.

SAFETY DIRECTIONS CORROSVE. Keep out of the reach of children May irritate the eyes, nose, throat
and skin. Avoid contact with the eyes, skin and clothing. Do not inhale dust. When preparing the
concentrate, wear elbow length PV C gloves and face shield. Do not inhale vapour or mist from concentrate.

If clothing becomes contaminated with concentrate remove clothing immediately. If product or concentrate

contaminates the skin, immediately wash the area with water and soap. Immediately after use wash hands,
face and arms as well as any areas of the body that are exposed. In case of contact with the eyes, wash
immediately with plenty of clean water and seek medical advice. If swallowed, give plenty of water and
contact a doctor or the poisons centre on 131126. Do not induce vomiting. After each days use, wash

gloves, face shield and contaminated clothing.
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PFSA Formula 3

PES NO 3 SPECIAL NT Mix

For use as an additive to livestock drinking water. Designed for the Northern Territory.

Thisformulais based on the product used by Keath Hill in histridsin the Northern Territory
where anet benefit of $21.3 per breeder cow year was shown. (Hill, Keith 2003, “ Effectiveness
of water medication to supplement breeder cattle in Spinifex country”, NT dept of Business,
Industry & Resource Deve opment).

Acidic Formula: Specificaly desgned to help prevent anmoniareease from tregted water
caused by akaine water source (water should be tested to determine the degree of dkalinity)

Anaysis

Analysis Percent W/W
Minimum Crude protein 202.7

Urea Equivalent 70.5
Nitrogen (N) Total 324
Phosphorus (P) as water soluble 6.0
Sulphur (S) as water soluble 5.4

Biuret maximum 0.4

DIRECTIONSFOR USE:

PFS No 3 Special NT Mix can befed at the rate of 40 grams per day to supply the equivalent of 28.1 grams of
urea and 2.4 grams of phosphorus. The product dilution rate is determined by the daily intake of water by
cattle. For example if the cattle are drinking 40 litres per head per day, the concentration required in the
drinking water is 1 gram per litre or 1 kg in 1000 litres of drinking water. Cattle should be introduced to urea
preparations slowly, feeding 15 grams per head per day for the first week and then increase to the desired
rate. Ensure stock have access to ample dry pasture.

WARNING: This preparation contains urea, which may be poisonous if taken in extreme quantities or too
quickly. DO NOT FEED THISPRODUCT STRAIGHT. USE ONLY ASDIRECTED.

SAFETY DIRECTIONS: CORROSIVE Keep out of the reach of children. M ay irritate the eyes, nose, throat
and skin. Avoid contact with the eyes, skin and clothing. Do not inhale dust. When preparing the
concentrate, wear elbow length PV C gloves and face shield. Do not inhale vapour or mist from concentrate.
If clothing becomes contaminated with concentrate remove clothing immediately. If product or concentrate
contaminates the skin, immediately wash the area with water and soap. Immediately after use wash hands,
face and arms as well as any areas of the body that are exposed. In case of contact with the eyes, wash
immediately with plenty of clean water and seek medical advice. If swallowed, give plenty of water and
contact a doctor or the poisons centre on 131126. Do not induce vomiting. After each days use, wash
gloves, face shield and contaminated clothing.
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PFSA Formula 4

PES NO 4 SPECIAL NT Dry Season Mix

Thisisasmilar formulato Number 3, however has reduced Phasphorus for dry season feeding.

Addic Formula Spedificaly designed to help prevent ammoniardease from trested weter
caused by akaline water source (water should be tested to determine the degree of dkdinity)

Andyss
Analysis Percent W/W
Minimum Crude protein 246.9
Urea Equivalent 85.9
Nitrogen (N) Total 395
Phosphorus (P) as water 20
soluble
Sulphur (S) as water soluble 3.7
Biuret maximum 0.4
Manganese 160 mg/kg
Copper 80 mg/kg
Cobalt 1.7 mg/kg
Zinc 80 mg/kg

DIRECTIONSFOR USE:

PFS No 4 Special NT Dry Season Mix can be fed at the rate of 40 grams per day to supply the equivalent of
34.3 grams of urea and 0.8 grams of phosphorus. The product dilution rate is determined by the daily intake
of water by cattle. For example if the cattle are drinking 40 litres per head per day, the concentration required
in the drinking water is 1 gram per litreor 1 kg in 1000 litres of drinking water. Cattle should be introduced to
urea preparations slowly, feeding 15 grams per head per day for the first week and then increase to the
desired rate. Ensure stock have access to ample dry pasture.

WARNING: This preparation contains urea, which may be poisonous if taken in extreme quantities or too
quickly. DO NOT FEED THISPRODUCT STRAIGHT. USE ONLY ASDIRECTED.

SAFETY DIRECTIONS. CORROSIVE Keep out of the reach of children. May irritate the eyes, nose, throat
and skin. Avoid contact with the eyes, skin and clothing. Do not inhale dust. When preparing the
concentrate, wear elbow length PV C gloves and face shield. Do not inhale vapour or mist from concentrate.
If clothing becomes contaminated with concentrate remove clothing immediately. If product or concentrate
contaminates the skin, immediately wash the area with water and soap. Immediately after use wash hands,
face and arms as well as any areas of the body that are exposed. In case of contact with the eyes, wash
immediately with plenty of clean water and seek medical advice. If swallowed, give plenty of water and
contact a doctor or the poisons centre on 131126. Do not induce vomiting. After each days use, wash
gloves, face shield and contaminated clothing.
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PFSA Formula5

PES NO 5 SPECIAL Dry Season Mix

Thisformula provides ureaand sulphur only. It can be used in dkaine water, however
additiona urea phosphate may have to be added to provide acid stabilisation of the urea.

Supplies Non Protein Nitrogen, and Sulphur to ruminants through the drinking water.

Acidic Formula: Specificaly desgned to help prevent anmoniarelease from tregted water
caused by akaline water source (water should be tested to determine the degree of dkdinity)

Andyss
Analysis Percent W/W
Minimum Crude protein 271.9
Urea Equivalent 94.5
Nitrogen (N) Total 43.5
Phosphorus (P) as water 0
soluble
Sulphur (S) as water soluble 2.4
Biuret maximum 04

DIRECTIONSFOR USE:

PFS No 5 Special Dry Season Mix can be fed at the rate of 40 grams per day to supply the equivalent of 37.8
grams of urea. The product dilution rate is determined by the daily intake of water by cattle. For example if
the cattle are drinking 40 litres per head per day, the concentration required in the drinking water is 1 gram
per litre or 1 kg in 1000 litres of drinking water. Cattle should be introduced to urea preparations slowly,
feeding 15 grams per head per day for the first week and then increase to the desired rate. Ensure stock have
accessto ample dry pasture.

WARNING: This preparation contains urea, which may be poisonous if taken in extreme quantities or too
quickly. DO NOT FEED THISPRODUCT STRAIGHT. USE ONLY ASDIRECTED.

SAFETY DIRECTIONS: Keep out of the reach of children. May irritate the eyes, nose, throat and skin.
Avoid contact with the eyes, skin and clothing. Do not inhale dust. When preparing the concentrate, wear
elbow length PVC gloves and face shield. Do not inhale vapour or mist from concentrate. If clothing
becomes contaminated with concentrate remove clothing immediately. If product or concentrate
contaminates the skin, immediately wash the area with water and soap. Immediately after use wash hands,
face and arms as well as any areas of the body that are exposed. In case of contact with the eyes, wash
immediately with plenty of clean water and seek medical advice. If swallowed, give plenty of water and
contact a doctor or the poisons centre on 131126. Do not induce vomiting. After each days use, wash
gloves, face shield and contaminated clothing.
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Urea Feeding for Production

Ureaand HGP's

Ureacan befed dl year round to increase production. There is aso an interaction between the
use of HGP s and protein content of the pasture and increased regponsesto HGP' s can be
gained from urea supplementation.

An example of thiswas seen when comparing two groups of cattle on aslk sorghum crop. Bath
had been trested with 60 mg of trenbolone (Revaor). One group recaived 25 grams of urea per
head per day through the drinking water and gained at the rate of 0.7 kg per day. The other
received 40 grams of urea per head per day through the drinking water and gained at the rate of
1 kg per head per day. The group recaiving 25 grams of urea dso had amore fibrous faecd pat
then the group recaiving 40 grams.

This represents alarge production response and alows maximum utilisation of the pagture of
Crop resource.

Protein can begin to drop when the pasture is ill green and while it appears that the protein
may dill be suffidient, in fact, production losses are beginning to occur. A number of graziers are
now feeding low quantities of urea during the wet season aswell asthe dry season. By using the
Nutridose system, it is possible to adminigter ureadl year round. Thisis more difficult usng
other sysems as cattle will generdly not take licks during the wet season.

Aswell as protein, the fibre content of the pasture is dso important. As the fibre content rises,
the ability of the animd to eet sufficient quantity decreases. Urealincreases fibre digestibility and
increases dry matter inteke. Thisis aso important a the early Sage, asit isdry matter intake
that has adirect bearing on growth rate.

All of these factors point to the vaue of ureafeeding & various stages throughout the yeer, not
just drought or dry season.

A more subtle aspect of feeding ureadl year isthe contribution of the additiond nitrogen asa
source of nutrition for pasture plants. Althoughthis has not been measured, fetilisation of
pasture will give growth responses.
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Phosphor ous Feeding

How Much to feed

Phosphorousis the most expensive dement to feed to cattle o it isimportant not to wasteit.
The correct amount to feed is determined by the gap between what is available from the pasture
and water and what isrequired by the animd.

Much of Audrdiais phosphorous deficient. Thisleadsto a number of problems, particularly
lowered fertility and weaning weights, but also bone chewing and botulism. Trias have shown
an increesein fertility of up to 20% when adequate phosphorousis supplied to deficient cattle. It
has aso been shown that nitrogen should be fed with phosphorous.

It is possible to measure the gap by doing faecd andysis of nitrogen and phosphorous. The
amount of P needed will vary on a seesond basis and it is aso important to remember thet
nitrogen is required to utilise the P thet is avallable.

To determine the P gatus of your herd, sdect dung samples from the young pregnant or wet
cows Take samples from different parts of the property to build up a profile of the property.
Tegting kits are available by contacting Agrifood in Toowoomba (phone 0746330599 fax
0746330711). They will send you a sample collection kit with dl ingructions and conduct the
andyss.

If the faeca nitrogen islessthat 1.3% of the Dry Matter of faeces, aprimary protein deficiency
isindicated and supplementation should sart immediatey. The following table is used to
edimate Phosphorous levels. At low nitrogen levels, the phosphorous status cannot be
measured with any certainty.

Faeca N Level (%DM) Faecd Plevel (%DM) P Status
135-15 <0.15 Acute deficiency
0.15-020 Defidat
0.20-0.25 Margind
>0.25 Adeguaie
15-20 <0.20 Acute defidency
0.20-0.25 Defidat
0.25-0.30 Magnd
>0.30 Adequate
20-25 <0.25 Acute deficiency
0.25-0.30 Defidat
0.30—-0.35 Margind
>0.35 Adeguate
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25-.30 <0.30 Acute deficiency
0.30-0.35 Defident
0.35—-040 Margind
>0.40 Adequate
Urea Phosphate

Urea phosphate is a highly soluble source of Nitrogen (18%) and Phosphorous (19%) thet is
free from any contaminants. The ureaiis bound to the P and is more stable than ureadone. The
pH of thismaterid isvery low (pH 2) and suitable for use in bore water.

Technical grade MAP

Technical grade MAP isalow cadmium source of soluble phasphorous and nitrogen. 12% N;
21% P.

Urea Phosphate or Technica grade MAP can be fed at arate to provide the exact amount of
phosphorous required for any given Stuaion and will provide an economic method of supplying
phosphorous as these is no waste and no excessive intake as occurs when feeding blocks or
licks

Feading soluble minerds offer the most codt effective means of supplying Phosphorous and as
many P deficient soils are deficient in trace e ements, these deficiencies can dso be corrected by
using water soluble trace dements a the same time. Phosphorous is the most expengive dement
that cattle arefed in licks. By regulaing the intake to ther exact requirement and diminating
wastage, the problems can be solved in the most cogt-effective manner.

There are d 0 interactions between phosphorous and calcium. It isimportant to be aware of
these and not provide phosphorous done if extra cacium is dso required. If the Cacium and
phosphorousratio is not properly baanced, then rickets will occur.

Phosphorous can be fed with urea. In fact, phosphorous needs sufficient nitrogen present to
ensure its utilisation. Without sufficient nitrogen, the efficiency of phosphorous uptakeis
reduced. The water medication sysem dlows you to feed the exact amounts of phosphorous
and nitrogen required maximises your performance.

To cdculate the amount of phogphorous and nitrogen to feed, use the same method as
described for urea.
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Liquid Nitrogen Dosing Equipment

Feeding Liquid Nitrogen

Liquid nitrogen (Cattle King) isgenerdly fed a arate of 20 ml per heed per day. Thislow
volume can now be injected directly into the drinking water by using a Nutridose unit specificaly
designed to deliver alow volume dose. Note that Cettle King contains 26% Nitrogen and about
48% Urea. Thisisastoxic as any form of Urea. At adoserate of 20 ml, cattlewill be receiving
only 9.6 grams of Urea, thiswill not be toxic and not very effective ether. Note dso thet cettle
will bekilled if this product is overdosed.

By using a perigdtic pump, the Nutridose can accuraidly ddiver volumes from aslow as2 ml to
20 ml per injection. The Nutridose controller receives asignd from an dectronic water meter
each 10 litres and injects the required volume in aset time. The volume injected is adjusted by
increesing or decreasing the time of injection.

Using this system, the Nutridose controller is connected directly to the liquid nitrogen container.
The volume required per 10 litres of drinking weter is caculaied by dividing the daily volume
required by the amount of drinking water consumed. For example, if the cattle are drinking 30
litres per day and 20 ml of liquid nitrogen solution is required, then 0.66 ml per litre (6.6 ml per
10 litres) will be required. The Nutridose timer is then adjusted to ddliver the required dose after
recaiving the sgnd pulse from the water meter.

Theinjection can be made at any point in the ddivery line for gravity fed sysems and should be
meade into the suction sde of the pump for high pressure sysems.

A Ligiud N injection unit congsts of an dectronic pulsed water meter, the Nutridose controller
and Perigdtic pump mounted in awesather proof powder coated sted box, plumbing fittings, a
30 watt Solar Pandl and a60 amp Panasonic Gel Cdll battery. The priceis $2885, plus GST. A
28 amp battery and 10 wait solar pand modd is available for $2615, plus GST.

An exising Nutridose can be converted to the Perigatic pump system a a cost of $885, plus
GST. The controller will have to be returned to the factory for conversion.

A Converson Kit, suitable for fitting to a Norprim injector isdso available & acost of $890
plus GST. Thiskit comes complete with a 12 valt Perigatic Pump, Silicone tubing and
Mounting plate.

A badic kit, conggting of a controller, pump and water meter costs $1985, plus GST isdso
avaladle
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Trace Mineral Supplementation Through theW ater

There has been an increase in knowledge of the nutritiond requirements of grazing caitle
throughout the world and in recent years it has been redized that trace dements may be limiting
production in herds thet are better managed and expectations for production are increased. It is
obvious that advances n genetics and improvementsin pasture have led to large increasesin
production. Thisis amply demondrated by the reduction in age of turnoff seen in Queendand
herds. Many producers now produce Jap Ox specification cattle with no permanent tegth.

Thisincrease in productivity has been made without alot of attention to trace minerds and
recent research in the USA has shown thet there is a production response to supplementing with
trace minerds. Trace minerd supplementation needs are greeter today because-

a Moreisknown about their essentia functions and production losses resulting from
margind deficiencies have now been recognized.

b. Genetic potentid for performance has increased but trace minerd supplementation
has not kept pace

C. There are breed differences in requirements. For example, European breeds of
cattle have a higher requirement for cooper than British or Brahmean breeds.

d. Crop yidds have increased with improved plant genetics, however, trace minerd

levdls have had ardative decrease.

e. Fertilisation practices, induding liming of soils hastied up trace minerdsin some
crcumstances.

f. Recent research in the USA has shown that trace minerd deficiencies are the root

cause or the contributing factor for hedth problems and fallures of commonly
accepted disease trestments. For example, copper, zinc and selenium are essentia
for the proper function of the immune system. Problems such as madtitis, retained
placenta, generd reproductive falure, wesk calves, dummy caves a birth, calf
soours, abomasal ulcersin caves, pneumoniaand goparent vaccine failures have al
been recognized as respongve to trace minerd supplementation.

s} Thereis new evidence that supplementation of trace minerdsto beef cattle will give
production responses.

Trace Mineral supplementation

Successtul poultry and pig producers have recognized the vaue of trace minera
upplementation for many years. Graziers are just beginning to redize its vdue. To esablish
the leve of trace minerd supplementation required, it isimportant to collect asmuch
information as possible about the production and feeding system used.
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1 The requirement of the particular class of cattle needs to be established. Thisincludes
breed type, weaners or growing cettle and growth expectations.

2 The nutrient content of the feed eaten.

a. A lig of food types and the vaue for trace mineras they contain.

b. Minerd andyssof thewater

c. Anedimae of feed intake.

d. Interaction between minerds. For example when feeding ureaand sulphur, or the leve
of iron is high, the requirement for copper increases. Copper and slenium requirements
are higher for lactating cows.

3 A supplementation program, based on requirements, can be designed.
Accurate Supplementation

Because an excess of minerds can cause savere problems it isvitd thet the
supplementation system used will not lead to overdose in some individuas because they
take too much. Thisisared problem with licks and blocks. The best way of ensuring thet
each anima gets the exact amount is through water medication. By usng the Nutridose
sysem of water medication you will ensure thet you are maximizing the potentid of your
anmas

Animads drink according to their body weight so that al dasses of animds can recelve badic
supplementation through the on system.

Bio Availability

Thetype of minerd source usad has an effect on the avallability to the animd. For example
oxides are generdly poorly available, whereas sulphates are highly available Minerd
chdaes are ds0 used and are va uable sources of organic minerds, however, they are very
expendve and may not give better results than the sulpheate form. There have been some
cases Where organic sources of mineras are indicated, for example, with cattle suffering
from the effects of drought or plant toxicity, or in certain feedlot Stuations.

Soluble Mineral Supplements

Soluble trace minerds are available for adminigtration through the Nutridose sysem.
Formulas can be designed to suit individua Stuations, or a andard formula can be used.

Please contact usfor aformula that will suit your Stuation.
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Transport Stress

Glucose plus Sodium and Potassium salts

Of dl the management practices that animas are subject to it has been shown that trangport and
handling are the mogt potent stresses, causing more siress than cadtration or dehorning.

Itiswell known that cattle taken off feed and transported for any distance undergo a series of
physologica changesthat lead to muscular exhaustion, imba ance in dectrolytes and metabolic
changesthat can take a congderable time to reverse. Thisis commonly seenin caitle
trangported to sdeyards or feedlots where the trangport shrink may be up to 12% and the time
taken to reverse the metabolic changes and for cattle to return to norma growth patterns may
be 10 days or longer. Some caitle may arrive in acompletely exhausted state and may not
completely recover.

From an economic viewpoint, these factors are vitadly important since they can impair meet
qudity and increase carcass lossin cattle as well as causng production lossesin cétle
introduced to varying feedlot conditions. Furthermore, there is agrowing concern that anima
welfare conditionsin the trangport and handling environment are severely degraded and thet this
is preventable.

The changes occurring during trangport are physological and as such are largdly trestable and
preventable at low cost and with little effort.

The mgor conditions that require treetment during and following transport are Muscular
exhaudion, Metabalic acidos's, Subdlinica ketoss, Dehydration, Rumind atony and Increased
susceptibility to infections. These lead to reduced gppetite and dow recovery.

The use of Glucose plus Sodium and Patassum sdlts during trangport will metabolicaly support
cattle during thistime 0 thet they arrive fresher, with less dhrink, less metabolic damege and are
ableto rgpidly adapt to their new conditions.

Theresults of providing this mixture in the water to cattle arriving a& afeedlot have been reduced
live weight shrink, less trangport exhaustion, rapid return to feed and earlier adgptation to
feedlot conditions. The bendfits are immediatdly visble and the system is gpplied routindy to dl
cattle arriving & the feedlot.

Itisdifficult to assessif any weight or performance advantages will result from trestment of
cattle with dectrolytes on arriva a the feedlot, however, the benefitsin improving the wefare
environment are obvious and the visuel response of the cattle to the trestment is such that some
feedlots have ingaled water medication unitsin the induction pensand dl caitle are treated off
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the trucks. In this feedlot, there has been a 50% reduction in respiratory disease and the
inadence of "dead bdlies’, due to rumen atony has been reduced from 10% to less than 1%.

Pre daughter, there has been areduction in incidence of "dark cutters', improved dressng
percentage and increased meet qudity. In one study, hot carcass weight was improved by 32 -
36 kg in cattle given access to dectrolyte and glucose (Scheefer, et d., 1990). In another the
Improvement in carcass weight was 8 kg for animals for animals held for 24 hours prior to
daughter and 36 kg for those trested for 36 hours prior to daughter (Jones, et d., 1992). A
third sudy showed that animds given glucose plus dectrolytes for 20 hours before daughter hed
a 20 kg advantage in carcass weight to untreated animals (Gortd, et d,. 1992). Work in
Audrdiahas shown a4 kg ($9.80 per head) advantage to treated cattle daughtered for the
locdl trade and 1.5% increase in dressing percentage in export catle.
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Feedlot Management

Water Administration of Microingredientsfor Feedlots

Feeding various ingredients through the water offers an accurate and consstent way of ensuring
al catlein the feedlot receive the correct dosage of ingredients. Asthe maerids are soluble
they are readily and immediatdy available to the anima. Thisisimportant, as dry ingredients
must be solubilised before they are available to the animd. Factors such as solubility and particle
sze are very important with dry mixed ingredients and it is virtualy impossible to ensure even
mixing. Animals on dry mixeswill recave different dosages of maerids a different times Many
ingredients used in dry mixes are poorly soluble and may not be available to the anima under
feedlot conditions where dimentary turnover times are drastically reduced.

The Nutridose offers an accurate method of adminidration of soluble materidsto cattle through
the drinking weater. It ensures the dose is accurate, cons stent, controllable and available. Dose
regimes can be fine-tuned to very accurate levels, and adjustments can be smply and rapidly
made to respond to different Stuations.

Using the Nutridose system, it is passible to reduce labour and capita mixing reguirements for
opportunity feedlots. For example, by applying dl of the soluble micro ingredients through the
Nutridose, it is only necessary to have basc milling and mixing equipmert.

It isimportant to ensure that feedlot cattle recaive optimum supplies of nutrients to ensure
optimum performance. Micro ingredients, such astrace minerds, have dways been a problem
to physicaly mix in diets, however, using the soluble chelaesiit is possble to provide a source
of soluble minerds and to ensure an even didribution of micro ingredientsto dl animas.

The Proportiona Dosing Unit should be incorporated into the feediot design. It is preferable thet
al penshaveindividud waters. Using this method a centrd unit can provide most of the
requirements and individua, portable, units can be attached to troughs as required.

In this manner, the induction pen can have a permanent facility to provide dedrolytes or
anthdminthics. The hospital pen can have a unit to provide antibiotics and amino acids, or other
soluble materids as required.
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Vitamin A,D & E

Asthe drought progresses, Vitamin A reserves will deplete. If cattle or sheep have not had
green feed for periods longer than 3 to 6 months, reserves will be very low and supplementation
will help. Weaner cattle dso respond to Vitamin E supplementation. Injectable Vitamin ADE is
expendve, damages the tissues, leading to condemnations or severe trimming and reguires
mustering and adminigering the vitamins through the water avoids any tissue damege.

Adminigering Vitamin ADE through the water with the Nutridose sysem isinexpensve, Smple,
safe and effective. Because the cost is low, gpproximately 20 cents per head, repeat doses can
be given as the drought progresses. Each dose will provide gpproximately 3 months reserves.

Thewater migcable Vitamin preparaion isavalable in 25 litre drums. Each drum treets 500
head of adult cattle or gpproximately 1000 weaners.

Each litre contains 2000000 units Vitamin A, 5000000 units Vitamin D and 5000 mg Vitamin E.

Add 50 litresto a container and bring the volume up to 300 litres by adding water. Set the
Nutridose to deliver 100 ml per 10 litres (1:100). Thiswill provide 30000 litres of drinking
water. If you wish to use a 200 litre container, add 50 litres of the vitamin solution to a 200 litre
drum and bring the level up to 200 litres with water, then set the Nutridose to deliver 60 ml per
10 litres of weter.

Catle drinking 30 litres per day will receive 1000000 units Vit A, 250000 units of Vit D and
250 mg Vit E. Sheep drinking 6 litres of water will receive 200000 units Vit A, 50000 units of
Vit D and 50 mg Vit E.
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Feedlot Management - Induction, Starting & Hospital Pens

Cateringtothe Special needs of Cattle

A separate unit should be attached to the induction pen, hospitd pens and the starting pens. By
this method, a centra unit will provide the basic ingredients to the whole feedlot water sygem
and separate unitswill provide the specid needs of individua groups of cattle.

In the induction pen the unit will provide the specid requirements of catle on arivd a the
feedlot. By providing the correct badance of glucose and eectrolytes onarivd the conditions of
dehydration and subdlinical ketogs thet result from mustering and trangport can berapidly
corrected and these cattle will have improved gppetite. Thistechniqueisnow inroutineuseon a
number of large feedlots.

The specid needs of cattle can dso be catered for. For example, anthel minthics can be used to
rapidly and effectively treat any worm burden. Increased vitamin A and E can be provided to
dock from dry feed areas where these will be limiting. Increased levels of minerals such as
phaosphorous can be provided to cattle from deficient areas. Soluble nitrogen, cobalt copper
and zinc can be provided to gimulate rumen microbes. Antibiotics can be provided to the group
to tregt or prevent any pneumonia. Anti bloat materias can be rapidly administered to the group
if this problem gppears. Non sarters and hospital pens can be treated with enzymes, rumen
inoculants, amino acids, soluble starches, sugars and proteins to stimulate gppetite and rumen
function.

The use of the water medication unit gives the feedlot operator complete control over the

adminigration of awide range of soluble ingredients and dlows individua pensto be trested
rapidly and economicdly.
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By Pass Amino Acids

Amino acids given in the feed are generdly broken down in rumen fermentation. The feeding of
protected amino acids, thet is, amino acids that are coated or protected from rumen
fermentation, is common in feedlot nutrition. Lysine and Methionine are two amino acids that are
commonly fed in acoaed or protected form. Steers supplemented with 3 to 4 grams of Lysine
per day hed improved weight gains, feed intake and feed converson efficiency. Lysne and
methionine aso have aprotein sparing effect. Rumen by pass methionine has dso been shown

to gve sgnificant incressesin wool growth in shegp and increases in milk production in dairy
cdtle.

Water medication aso provides ameans of supplying ingredients that by pass the rumen. Asthe
mgority of water that isingested goes directly into the abomasum, by passing the rumen, this
ensures amino acids are ddlivered directly to the samdl intestine in aform that is rgpidly absorbed
and reedily available. Note that any fredy available nitrogenous compounds are recycled
through the blood stream and sdivarto the rumen where they are used in bacterid fermentation.

The primary advantage in usng water medication systems to ddiver amino adids, such as
methionine and lysine, to ruminantsis cost saving over in feed prepardions.

For weaner calves, both Lysine and Methionine will be limiting during the weening period and as
6 gramsof Lysneis equivaent to 200 grams of high qudity protein medl, it provides areedily
usable source of these amino acids & alower cogt then providing the med itsdf.

Lysne and Methionine are avalable as aliquid supplement thet is suitable for use through the
Nutridose sysem and is particularly useful for dosing weaner calves, feedlot lambs and in Dairy
aswdl asfeedlot operations.
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Nutridose and Silage Feeding

While slage will vary in nutritive vaue according to the type and source and dthough it can be
arbitrarily assessed asto its vaue, it is good practice to have the slage batch being used
andysd for nutritive vaue, sulphur levels and the leve of nitrates.

With thisinformation, it is then possible to design accurate supplementation to be used with the
dlage The Nutridose can ddliver anumber of nutrients that will supplement slageintakeina
codt effective manner.

Ureg, Vitamin E, trace dements and the essentid amino acids are usudly fed asslage
supplementsin production feeding. Aswater by passes the rumen to the extent of greater than
80%, the amino acids Lysine and Methionine can be fed in this manner, without being destroyed
in the rumen. When adminigtered in thisway they ensure that this dement of the nutrition baseis
not limiting and they are protein sparing. Because they largdy by pass the rumen it dso means
that more cogt effective sources of these amino acids can be used.

By using water medication sysemsit is possble to balance energy and protein requirementsin a
cogt effective manner and ensure that the vital essentid amino acids are not limiting. If the silage
contains high amounts of sulphur, it is aso possble to adminiger Thiamine viathe water and this
will prevent the polioencepha omaacia thet is common when high sulphur sources are fed.

Apart from ensuring nutritive goals are met, water medication is cost effective as no further
mixing of the ration is reguired and the labour involved in ration preparation, aswel as
infragtructureis minimised.
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K ool-Aid for Heat Stress

Conditions encountered in feedlots, holding yards and during transport, particularly on ships,
have led to deethsiin cattle from heat stress. Asimportant, are the production losses that occur
in the surviving animas that have various degrees of dinicd and sub-clinicd damege. There are
a0 collaterd issues of anima welfare that arise whenever heat sresskills or affects large
numbers of livestock. The primary physologica and biochemica damage occursin the liver due
to afreeradicad cascade that, a wordt, leads to rgpid death or leaves the surviving anima with
liver damage. Reductionsin levels of glutathione, thet indicate oxidative damage, have been
shown in reaively mild forms of heat sress This damageis repairable, however, resultsin
severe loss of production.

Medications help in Heat Stress.

Vitamin Cisapowerful freeradicd scavenger and can help prevent oxidative damage. Liver
repair is asssted by supplying the amino acids, lysne, methionine and betaine. These
compounds are ddlivered in the drinking water and will hep prevent the free radicd cascade
that resultsin severe liver damage aswel as ading the repair of liver tissue. Other useful
compounds provided in the water are sodium and glucose. Reasonable levels of sodium are
normaly present in most bore water, however, sodium should be added when dam water isthe
sole source. Water test andys's should dway's be conducted to show the levels of sodium.

Kool-Aidisanew product avalable from Pagtord & Feedlot Systemsthat contains high levels
of Vitamin C, Lysne, Methionine, Betaine and Glucose that is designed to be used under
conditions of predictable heat Sress to prevent and treet liver damage. Kool-Aid is
adminigtered through the drinking water via the Nutridose system. The mgority of the
medications by pass the rumen and are rgpidly absorbed viathe smal intestine where they are
delivered to the liver.

Kool-Aid can be used when cattle are yarded and worked, particularly during the summer
months, in feedlots, when the humidity and temperature rise to danger levels, particularly above
32°C and the humidity rises above 55%, on board ships, during periods of high risk to heat
dressand in Dairy Cattle when temperatures exceed 30°C and relative humidity is greater than
50%.

Kool-Aidisaliquid formulaion avalablein 25 litre, 200 litre and 1000 litre drums. It is
administered directly into the drinking water by the Nutridose. For the trestment of severe stress
where deaths have occurred set the Nutridose to deliver 200 ml per injection. For heat
conditions likely to lead to severe stress use 100 ml per injection. For preventetive use set the
Nutridose to ddiver 50 ml per injection. The cost of the formulais $5 per litre (plus GST) and
the cogt per head for very severe stresswith deathsis $1 pr head, for very severe environmenta
conditionsis 50 cents per head and for prevention is 25 cents per head. Trestment should be
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continued while the environmenta conditions persst or during the time cettle are exposed to
severe conditions and cannot get rdlief.
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Weaner M anagement

Weaners removed from their mothers and placed on ahay diet suffer from the shock of a
protein and energy starvation, as well asincreased susceptibility to diseases, such as coccidios's
and pneumonia. The normd practice of weaning into yards exposes the cattle to a nutritiona
dressthat can be overcome to a certain extent through water medication.

Weaner management must concentrate on providing adequate nutrition in both protein and
energy. Water medication can provide vital support during the criticd time immediately fter the
caves have been removed from their mothers and when they can be fully fed. This period
usudly extends for 10 days. Y ou must provide adequate dietary energy during this period and
this can bein the form of hay or protein and energy supplements such as grain or cottonseed.
The prevention of weaner dressisdso vitd to the future performance of the animds. Even
though there are compensatory gains after periods of dress, it has been found that cattle thet are
severdy dressed a weaning, while they may catch up to a certain extent, are never ableto
reach their full potentid. Thisis particularly important when caitle are going to befinished in a
feedlot. Feedlot operators are now well aware of the importance of avoiding weaner stress and
areincreasngly asking thar suppliersto avoid weaner sress.

The weaner formula contains D-glucose, sodium and potassum sdits, vitamins and minerds
These compounds are not in sufficient quantity to provide the nutritiond requirements of the calf,
however, they are vitd to maintaining adequate hydration and assst in prevention of ketoss as
well as gimulaing gppetite and helping prevent infectious problems such as coccidioss and

pneumonia

For weaner calves, Lysinewill be limiting during the weaning period and as 6 grams of Lysineis
equivadent to 300 grams of high qudlity protein med, it provides a readily usable source of these
amino adds & alower cost than providing the med itdf.

Water medication provides a means of supplying ingredients that by pass the rumen. Asthe
mgority of water that isingested goes directly into the abomasum, by passing the rumen, this
ensures amino acids are delivered directly to the smdl intetine in aform thet is rgpidly aosorbed
and reedily avallable. Lysne and Betaine are avalable as a liquid supplement that is suitable for
use through the Nutridose system and is particularly useful for dosing weaner caves, feediot
lambsand in Dairy aswell asfeedlot operations.

Weaner mix isincluded in the drinking water at the rate of 1:600 through the water medication
unit. In addition, Lysine and Betaine are available as aliquid supplement and are beinduded in
the concentrate aswdl. The Lysne plus Betane liquid supplement isavalladlein 25 litre drums.
Thisisused at therate of 10 litres per 100 litres of concentrate and costs $75 per drum. For
weaners, 1 litre will treat gpproximately 100per day. That is 3 cents per head per day. The
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equivaent cottonseed med would cost 10 cents per head per day. For severely stressed calves,
double thisrate.
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Lignosulphonate

Functions

Although the sructure of lignosulphonates is complex, ther primary functions are useful.
Negatively charged lignosul phonate molecules reedily absorb on postively charged surfaces as
well as on uncharged particles or surfaces with less charge density. The lignosulphonete
molecules @ther neutrdize or enhance the surface charge, and therefore can function as
flocculants, dispersants of binders.

Lignosulphonates can chelate metdlic ions preventing them from undergoing reactions that may
form insoluble metd compounds. Metdlic ions cheaed with lignosulphonates form soluble
metd complexesfor avariey of usesinduding increasing the concentration of minerds available
to animas and preventing scale formation in aqueous systems.

The Lignosulphonate — Trace Element formulation contains a mixture of organic trace minerd
complexes Spedificaly chdated for maximum bioavailability.

Lignosulphonates d o trgp free ammoniaand can be used to reduce anmonia loss through
weter sysems.

These compounds are being increesingly used in agriculture to ddiver minerasto plants through
foliar gorays and to Sablise water systems.
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Bloat Control & Dairy Cattle

The water medication unit is used to adminiger anti bloat detergents to cattle grazing high-risk
pagtures. In the dairy indudtry it has been usad to control facia eczema, hypocacaemia,

hypomagnesaemia.

For bloat contral, it isimportant to select anti bloat materids that do not adversdly affect
equipment, such as poly pipe. One popular materid that is used (Comprox) can cause sress

fracturesin poly pipe.

High energy foods and slage, commonly required for high producing Dairy catle, are
notorioudy low in minerals The minerals they do contain are dso less available. Because milk is
high in minerds, the requirements of dairy catle for areadily avallable source of mingrasisdso
increased. Lactating Dairy cattle have increased requirements for the macro minerals, Calcium,
Phosphorous, Sodium, Potassum, Magnesum and Sulphur. Requirements for the trace mineras
are dso increased and the Dairy cow has increased requirements for [ron, lodine, Copper,
Cobdt, Manganese, Zinc and Sdenium. Vitamin requirements are aso increased and particular
atention must be paid to Vitamin A, Vitamin D, Vitamin E (in caves) and Niadin.

Usng the soluble forms of minerds, as exigs in the chelated form, aswdl aswater miscible
forms of vitamins, these compounds can be accuratdy administered through the drinking water
and the levels can be fine tuned to suit the herds needs.

It isthe attention to detail and the ahility to fine tune the supply of these micro ingredients thet
makes the differencein Dary production. Thefind leves of each ingredient will vary between
herds and seasons, however, it isvita that the producer can rgpidly react to these changing
needs and that he can accurately supplement the herd with the required nutrients in areedily
absorbable form.
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Lignosulphonate Chelated Minerals

The normd method of supplying minerdsto sock isin the inorganic form, asasdt. Inthe
ruminant, these minerd forms are often poorly available and in some casesaretied up in
complexes with other compounds and not available to the anima. The importance of supplying a
source of addtiond minerds and vitaminsto high producing animdsis now very wel recognised
and dl feedlat rations and formulated rations for Dairy cattle will have added inorganic minerds.
Caitle on crop dso have arequirement for additiond minerds.

The minerds used in these rations are normally inorganic sdts. Thisis primarily becausethey are
inexpensve, however, they are dso poorly available in some cases.

The minerd chelates have advantages over the inorganic sdts They are dl completely soluble.
They are nat tied up in complex reactions with other compounds, such as phytic acid and are
reedily avallable for the animd to use. Because of ther availability, they are used & lower
concentrations than the inorganic sAts (up to onefifth of the normd rates). Digtary phytic acid
ties up cdcium, zinc, copper and manganese in the ruminant. These complexes then pass
directly through the gut and arelogt to the animd. In the norma rumen the acid environment will
cause the inorganic sdtsto precipitate, but the chelated minerdswill remain soluble. The acid
production is increased under conditions of high grain feeding and this hasimportant implications
for feedlots and dairy herds. Feeding molasses d 0 ties up manganese and hasled to
deficiencies of thisminerd. The provison of manganese in the chdated form will overcome this
problem.

Cheates are now in common use in Europe and the USA. They are not commonly used in
animdsin Audrdia, manly because of the higher cost and because of the particular control the
feed millers have in the indudtry. They are commonly used in fertigetion, where they have been
recognised as a superior source of minerdsto plantsfor many years.

In high producing animals, such asin feedlots, on crop or in dairy cettle, the minera needs are
increased and it isimportant to supply additiond minerdsthat will bein aform reedily available
to the animd. Chelated minerds are ided for this purpose.

Overseas damsfor the use of chdated minerds are--

Increased fertility

Increased milk production

Improvement in Solids not-fat content of milk

Increased utilisation of the energy content of the ration by 1.3%
Increased fibre digedtibility by 5%
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Silage Feeding

Slageisavduable feed for cattle, however, its nutritive va ue can vary greetly and additiond
upplementation is often required to provide acomplete ration. Thefirs Sepisto obtain an
andysis of the slage. In addition to the normd ingredientsiit is dso advisable to ask for the
levels of nitrate and sulphur.

The andydaswill givethe critica leves of energy and protein for the silage. For example arecent
sample returned 11 Mj/kg of energy and 8.3% protein. Based on an intake of 10 kg dry maiter
for a400 kg seer, this has enough energy to provide a growth rate of 1.3 kg per day, however,
this would not be achieved because the protein content is too low and needs to be increased to
goproximately 11 to 12 percent. This meansthat an additiona 300 grams per head per day of
protein would be required.

This can be provided by adding 700 grams of cottonseed med per head per day, approximate
cost of 34 cents per day plusthe cost of blending in the feed. Alternatively, 60 grams of urea
(equivaent to 400 grams of cottonseed med) plus 6 grams of L Lysne and 3 Grams of Betaine
(equivaent to 300 grams of cottonseed medl) can be supplemented through the water,
gpproximate cost 11 cents per head per day.

Amino adids given in the feed are generdly broken down in rumen fermentation. The feeding of
protected amino acids, that is, amino acids that are coated or protected from rumen
fermentation, is common in feedlat nutrition. Lysne and Methionine are two amino acids that are
commonly fed in acoated or protected form. Steers supplemented with 3 to 4 grams of Lysine
per day had improved weight gains, feed intake and feed converson efficiency. Lysneand
methionine also have a protein sparing effect. Rumen by pass methionine has dso been shown

to give ggnificant increases in wool growth in shegp and increases in milk production in dairy
cdtle.

Water medication dso provides ameans of supplying ingredients thet by pass the rumen. Asthe
mgority of weter that isingested goes directly into the abomasum, by passing the rumen, this
ensures amino acids are delivered directly to the smdl intetine in aform thet is rgpidly aosorbed
and reedily available. Note that any fredly available nitrogenous compounds, such as ureg, are
recycled through the blood stream and sdiva to the rumen where they are used in bacterid
fermentation.

For weaner caves Lysnewill be limiting during the weaning period and as 6 grams of Lysineis

equivaent to 300 grams of cottonseed med, it provides areadily usable source of these amino
acids a alower cog than providing the med itsdf.
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Lysne and Betain are available as aliquid supplement thet is suitable for use through the

Nutridose sysem and is particularly useful for dosing weaner caves, feedlot lambsand in Dary
aswel| asfeedlot operations.
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Crop Feeding

When catle are placed onto high yielding and succulent crops or pastures, such as Lucerne,
oats, forage sorghum or other species, such asrye grass or phaaris, they are exposed to a
relaive imbdance in ther minerd intake. Lush crops are generdly low in sulphur, sodium,
cacium, zinc, magnesium, cobalt, iron, and copper and in some oil's, phosphorous.

The Magnesum content of rgpidly growing crops and pasture, particularly oats and grasses, can
fdl to dangeroudy low levels. Combined with high nitrogen and potassum levelsthis can cause
"grasstetany”. Thisis accentuated in fertilised pasture or crop. These pastures may aso
precipitate "milk fever", a condition due to low blood cacium and "ketosis' in high producing
dary cattle.

When feeding sorghum forages there is an increased risk of prussic acid (HCN) poisoning when
ulphur islimiting and it is sound practice to have sulphur avallable to animals on these crops.

In winter pastures thet are lush, copper and cobdlt can be limiting, particularly in coagtd aress
and those areas where deficiencies are known to occur. Smal deficiencies of these compounds
will cause condderable production losses, without causing disease.

Facid eczemaand photosengtivity occursin association with lush pastures and can be
controlled by the gpplication of zinc sulphete through the Nutridose.

Many crops are often contaminated with other plants, such as pigweed, which cantie up
cacium and leed to problems that will reduce the production potentid.

While gross deficiencies lead to disease and even desth, thereis consderable loss of production
when margind deficiencies are presant. In high producing cettle attention to the fine details will
maximise production.

Providing minerd supplementation to high producing cattle on fast growing cropsisjust good
COmMMonN sense.
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Prevention of Transit Tetany

Trangt Tetany is often seen in cattle trangported long distances and is caused by adrop in the
cadum and magnesum levelsin the bloodstream.

This condition is often made worse by dlowing ceattle to rapidly drink large quantities of water
after periods of deprivation and in such cases catle may rgpidly die following completion of
drinking.

The symptoms vary alot; however, animds are restless, wesk and may have astaggering gait.
There may be partid parayss of the hindquarters, muscle spaams, exatability and the animd
may froth a the mouth and lie down. Thereis pardyds of the rumen and the animd does not
edt. Animas may grind ther teeth and may show a depraved gppetite egting mouthfuls of dirt or
manure.

Animals suffering from the symptoms will respond to trestment with Calcium Boro gluconate
and magnesum sulphate

To prevent the condition, use glucose and eectrolytesin the water of animd’ s pre transport and
add additiond magnesum and caldum for those animals going long diances. Specid mixesto
prevent the build up of akaine conditions that cause low blood calcium are available. Thiscan
be applied by a Nutridose in the yards before trucking.

Make sure animas are not transported long distances without adequate provision for food and
rest. Use glucose and dectrolyte in the water when animas are resting during transport.

On arrivd a the destination, have medicated water available to the cattle.
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Daily Electrolyte Balance

Dally Electrolyte Baance Programs

Dairy famers can improve long term milk production by having awel managed program for dry
COWS.

The mogt criticd timein aDairy cows production cydeisin thefirg few days pogt partum.
How she performs during this period sets the stage for her complete lactation performance.
Cows that experience metabolic disorders at this time produce less and are more susceptible to
hedlth disorders such as ketos's, digplaced abomasum and uterine prolapse.

A primary god for this period isto control subdinica hypocacaemiaand “droopy cow
syndrome’. Cows with this disorder expe foetal membranes late, have wesk gppetites and milk
poorly. With the changes and demands of birth and lactation, two thirds of dl mature cows are
congdered to be hypocacaemic a caving. Recent research has established thet the anionic,
cationic sat balance greetly affects the body’ s metabolic processes and that the establishment of
an anionic st program during the prepartum period will incresse blood cacium. The ressarch
shows dearly thet cows fed anegative ion diet consumed more feed post partum and had higher
blood cadum leves than animds fed a pogtive ion diet.

These diets mugt be carefully designed and monitored. Do not feed sdtsthet affect dietary ion
baance unlessyou know the balance exactly and you monitor the effects of the sdts. Incorrect
feeding of sdts may lead to serious hedth problems. Do not feed these diets to springing heifers.
They have less problems than cows.

The effect of the diet can be monitored through urine pH levels These can be measured with a
pH meter or the use of pH paper and the diet can be corrected by using the correct baance of
ionic sdts. The following table ligts the relationship between urinary pH and blood cacium
levels

lonic bdance Urine pH Add—-basebdance | Cddum daus
Pogitive 7.0-8.0 Alkdoss Low cddum
Negedtive 55-6.5 Addogs Normd caddum
Negative Bdow 5.5 Kidney overload

aigs

The best method of controlling dectrolyte baance is through water medication systems. By
using this method the exact levels of dectrolyte can be fed and the levels adjusted as required.
To use water medication, you must have controlled water. Other materids, such asbloat ail,
vitamins, trace minerds, phosphorous and urea can aso be ddlivered through awater

medication sysem.




