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Abstract

During 2011 and 2012, plant, soil, water and blood samples were collected from four properties

across the Outback Lakes region of South Australia. The samples were analysed to determine the

plant species of high nutritional value to livestock. Correlations between plant, soil, water and blood

mineral contents were investigated and the nutritional information of pastoral plant species

collected during the improved seasonal conditions of 2011 and 2012 were compared with those

collected during 2006 to 2009.

Plant species identified with high nutritional value included Trigonella suavissima, Erodium crinitum,

Salsola kali and Sclerolaena diacantha. Many pastoral species commonly contained high levels of

calcium, potassium, magnesium, sodium, molybdenum, iron and selenium. Common mineral

deficiencies in pastoral plant species included phosphorus, copper and zinc.

Analysis of soil samples revealed low levels of nitrogen, phosphorus, manganese, copper and zinc

whilst potassium levels were commonly high.

A weak positive correlation was found between soil and plant mineral on an individual basis,

however where an average mineral element in soil was high, the average mineral element for plant

species was generally also high.

Generally livestock blood results could be accurately explained from plant and soil analyses. One

exception to this was copper; blood copper levels were adequate whilst plant copper levels were

deficient. Liver and blood testing is recommended to determine the true copper status of livestock

as blood testing alone can be inaccurate, particularly under high molybdenum environments.

The information obtained through this project will provide producers in the Outback Lakes Group

with increased knowledge of the nutritive value of local and preferentially grazed plant species. This

information will allow producers to improve their grazing management and destocking decisions for

the benefit of their livestock business and the environment.
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Introduction

Background to the Outback Lakes SA Group

The Outback Lakes region is situated within the arid zone of South Australia bordering and including

the large salt lakes. The Outback Lakes SA Group consists of 11 pastoral properties encompassing

people with a diverse range of businesses, but with common goals which include “a commitment to

strive for world’s best practice in production systems”.

The Outback Lakes SA Group is committed to environmentally sensitive, sustainable livestock

production with a view to keeping their country in good condition for future generations.

Figure 1 - Outback Lakes SA participating properties (Source: www.outbacklakessa.com.au)

Summary of previous project

Following a beef nutrition workshop in 2005 a group of pastoralists from the Outback Lakes region of

SA committed to investigating the nutritive value of pastoral species in their region. These

pastoralists viewed increasing their knowledge of the feed value of pastoral species as a way of

increasing the sustainability of grazing in the northern pastoral zone.

From 2006 to 2008, 282 plant samples were collected from the Outback Lakes region for nutritive

value analysis. These samples were complemented by three rounds of blood samples collected from

sheep and cattle grazing the plant species sampled. The unique information produced by this work

provided pastoralists with new tools and information to better manage destocking policies and may

result in greater persistence of preferentially grazed and higher nutritive value species and the

protection of pastoral grazing systems.



P a g e | 4

Detailed information regarding the results and outcomes of the 2006 to 2009 project are contained

within the final report titled “Best practice nutritional management of grazed pasture plants”, 2009.

Purpose and objective of this project

Whilst a significant amount of information was delivered from the original project conducted in 2006

to 2009, the period was described by some described as the “worst drought the region had

experienced”. During 2009 to 2011 the seasons changed significantly to above average rainfall and

the pastoralists in the Outback Lakes region saw value in repeating some of the analyses conducted

as part of the earlier project to determine what influence season would have on the previous

findings.

In 2011 the Outback Lakes SA group was successful in obtaining two community grants from the

South Australian State Natural Resource Management Program. This funding allowed the Outback

Lakes SA group to conduct further testing of the nutritive value of pastoral plant species as well as

analysis of soil, water and livestock blood samples.

The objectives of this project were to:

 Increase the database of nutritional information on high value pasture species in the

Outback Lakes region of SA

 Provide relevant information to landholders to improve management, not only for

environmental benefit, but for business outcomes as well

 Increase producer knowledge on strategic management of stock nutrition and land

management

 Investigate the nutritional makeup of soils and the mineral content of animal drinking water

sources within the Outback Lakes region within the Arid Lands of SA

 Investigate anomalies in the data from 2008 between mineral content of plants compared to

livestock blood analysis to determine whether soil and/or water mineral content were also

contributing to animal mineral status
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Methodology

Plant samples were collected across four properties in the Outback Lakes SA region. Each property

planned to collect four rounds of ten different species. Eight of those species were to be the same

across all properties with the remaining two species up to the individual property to choose.

Species nominated by pastoralists for collection and analysis on all four properties included:

 Acacia victoriae (Prickly Wattle, Elegant Wattle, Acacia Bush)

 Atriplex vesicaria (Bladder Saltbush)

 Maireana aphylla (Cottonbush, Leafless Bluebush)

 Dactyloctenium radulans (Button Grass)

 Astrebla pectinata (Barley Mitchell Grass)

 Erodium crinitum (Storksbill, Geranium, Blue Crowfoot)

 Trigonella suavissima (Native Clover)

 Cullen australasicum (Verbine, Tall Verbine)

Species collected for analysis as “special interest” on individual properties included:

Station 1

 Salsola kali (Buckbush)

 Eragrostis australasica (Swamp Canegrass, Canegrass)

 Kennedia (Unknown pea species)

 Muehlenbeckia cunninghamii (Lignum)

 Portulaca oleracea (Pigweed)

 Cenchrus ciliaris (Buffel Grass)

Station 2

 Chenopodium nitrariaceum (Nitre Bush)

 Sclerolaena diacantha (Bindii, Copperburr)

 Acacia victoriae (Prickly Wattle, Elegant Wattle, Acacia Bush) - seed pods

Station 3:

 Maireana astrotricha (Low Blue Bush)

 Salsola kali (Buckbush)

Station 4

 Zygochloa paradoxa (Sandhill Canegrass)

 Aristida contorta (Kerosene Grass)
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Plant samples were sent to the SGS Australia laboratory for nutritive value analysis by wet chemistry.

Plant samples were analysed on a dry matter basis for the following:

 Dry matter (DM %)

 Crude protein (CP %)

 Dry matter digestibility (DMD %)

 Dry organic matter digestibility (DOMD %)

 Neutral detergent fibre (NDF %)

 Estimated metabolisable energy [ME] (MJ/kg DM)

Plant samples were also analysed for mineral content including; calcium, phosphorus, potassium,

magnesium, sodium, sulphur, boron, copper, molybdenum, zinc, manganese, cobalt and selenium.

Information recorded for each plant sample included the sampling location, part of the plant

sampled, stage of growth, proportion of feed on offer, type of animal suspected of grazing the plant,

part of the plant being grazed and the degree of preferential grazing.

Blood samples were collected once from each property in August 2011, which coincided with the

previous blood sampling for the 2009 report. Ten animals were selected at each property for

sampling and additional information including the animal’s age, sex, condition; class and grazing

history were recorded.

Samples collected were centrifuged to separate the plasma which was sent for trace mineral analysis

by Regional Laboratory Services in Benalla, Victoria.

Blood mineral analysis included calcium, cobalt, copper, magnesium, phosphorus, selenium,

sulphate and zinc.

To investigate the relationship between soil mineral status and plant mineral status, one soil sample

was planned to be collected from each of the ten locations where plant samples were collected at

each property.

Soil was collected for each plant location by collecting 4-6 core samples from around the plant.

These core samples were collected from the top 150mm of soil, mixed together and a subsample

extracted which was sent to the laboratory for analysis. Australian Perry Agricultural Laboratory

(APAL) conducted the following analyses on the soil samples:

 Total exchange capacity (TEC %)

 pH (water)

 Nitrogen (ppm)

 Sulphate (ppm)

 Phosphorus, Olsen (ppm)

 Phosphorus, Bray 2 (kg/ha)

 Calcium (ppm)

 Magnesium (ppm)

 Potassium (ppm)

 Sodium (ppm)

 Salinity EC (ds/m)
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 Cobalt (ppm)

 Boron (ppm)

 Iron (ppm)

 Manganese (ppm)

 Copper (ppm)

 Zinc (ppm)

 Molybdenum (ppm)

Producers recorded the corresponding plant identification location to allow soil analysis results to be

compared to plant analysis results.

To also investigate the influence of water quality on livestock health and blood results, producers

were able to collect up to three water samples from livestock watering points across the sampling

region.

These samples were submitted to the Australian Perry Agricultural Laboratory for analysis of pH, EC,

TDS, alkalinity, bicarbonate, calcium, magnesium, sodium, chloride, nitrate, phosphorus, sulphate,

potassium, aluminium, iron, cobalt, copper, manganese, zinc, boron and molybdenum.

Producers recorded corresponding information about the animals that had been drinking the water

to correlate water results with blood results where possible.
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Nutrient requirements of sheep and cattle

The nutrient requirements of sheep (Table 1) and cattle(Table 2) were calculated from the National

Research Council (NRC, 2000 & 2007) and used for assessing the nutritional value of the plant data

collected over the course of the project.

Table 1 A guide to the nutrient requirements of sheep (NRC, 2007)

Table 2 A guide to the nutrient requirements of beef cattle (NRC, 2000)

It should be noted that the ability of livestock to meet requirement needs will be influenced by the

quality and characteristics of the feed on offer and the requirements of the livestock will change in

accordance with the required levels of production and the maturity patterns of the animals.

DMI ME Crude Protein NDF Calcium Phosphorus

% of LW MJ/kg DM % % g/kg g/kg

Ram

maintenance

Ewe/wether

maintenance

Ewe

mating 1.9 8 8.1 30 2.3 1.85

early pregnancy 2.5 8 8.5 30 3.9 2.8

late pregnancy: last 50 days pregnancy 2.7 10 10.5 30 4.9 2.9

early lactation 3 10 15.6 30 4.1 3.5

Weaner lambs 4 11 16 30 5.1 2.4

Replacement ewe lambs 3 10 14 30 3 2

1.75

1.7 8 7.6 30 2 1.7

1.7 8 7.6 30 3.5

DMI ME Crude Protein NDF Calcium Phosphorus

% of LW MJ/kg/DM % % gm/kg gm/kg

Cow: maintenance 1.80% 8 8% 30% - 60% 1.5 1.5

Bull: maintenance 1.90% 8 8% 30% - 60% 2.5 2

Cow: mating 2.00% 10 10% 30% - 60% 1.5 1.5

Cow: late pregnancy 2.00% 9 10% 30% - 48% 2.6 2.1

Cow: lactating 2.50% 10.5 15% 30% - 48% 4 2.8

Calf : 4 months 3.50% 10.8 16% 30% - 34% 6 3

Calf: 8 months 3.00% 10.5 14% 30% - 40% 5.5 2.8

Bull calf: 12 months 2.80% 10.8 12% 30% - 42% 5.2 2.6

Beef Cattle
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Results and Discussion

Plant sample results

A total of 138 plant samples were submitted for analysis from August 2011 to December 2012. The

number and species of plants submitted by each property are summarised in Table 3 below.

Table 3 - Plant species collected for analysis across each of the properties.

Scientific name Common name(s)

Station

TotalStation
3

Station 1 Station 2 Station 4

Acacia victoriae Prickly Wattle, Elegant
Wattle, Acacia Bush

3 3 2 5 13

Acacia victoriae Prickly Wattle, Elegant
Wattle, Acacia Bush
(seed pods)

1 1

Astrebla pectinata Barley Mitchell Grass 5 3 3 5 16

Atriplex vesicaria Bladder Saltbush 4 2 2 4 12

Cullen australasicum Verbine, Tall Verbine 3 3 2 6 14

Dactyloctenium radulans Button Grass 2 2 2 6

Erodium crinitum Geranium, Storksbill 3 3 2 8

Maireana aphylla Cottonbush, Leafless
Bluebush

6 5 2 6 19

Maireana astrotricha Low Blue Bush 4 1 1 1 7

Salsola kali Buckbush 1 4 5

Eragrostis australasica Swamp Canegrass,
Canegrass

1 4 1 1 7

Kennedia Unknown pea species 1 1

Muehlenbeckia
cunninghamii

Lignum 1 1

Portulaca oleracea Pigweed 1 1

Cenchrus ciliaris Buffel Grass 1 1

Chenopodium
nitrariaceum

Nitre Bush 1 3 1 5

Sclerolaena diacantha Bindii, Copperburr 2 2

Zygochloa paradoxa Sandhill Canegrass 1 1 1 5 8

Aristida contorta Kerosene Grass 3 3

Trigonella suavissima Cooper Clover, Native
Clover, Sweet Clover

2 3 3 8

Total 35 39 20 44 138

Two plant samples received at SGS laboratory were unfortunately mishandled and were unable to

be identified with 100% certainty. These two samples have been excluded from all analyses detailed

in this report.

Several samples received at SGS laboratory were analysed for mineral content only as insufficient

plant material was received to conduct full analyses. These samples are identified in the complete

analysis results detailed in the appendix.
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Factors influencing preferential selection

Class of plant appeared to influence grazing selection of certain species. Overall forbs and legumes

were identified as preferentially selected over other classes such as bushes and trees Figure 2.

Grasses were far more variable in their palatability depending on species. Button Grass and Barley

Mitchell Grass were readily eaten whilst Kerosene Grass, Sandhill Canegrass and Swamp Canegrass

were considered not preferred or a last resort feed, however these grass species were mostly at

senescent stage of growth when sampled.

Figure 2 – Grazing preference of different plant class and species.
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Preferential grazing and selection of plant species such as clover and grasses highlighted the

importance of good grazing management to ensure that these nutritious feeds are given an

opportunity to set seed and be retained in the system. Native Clover, Geranium, Button Grass,

Pigweed, Buckbush, Verbine, Low Bluebush and Bindii were species with high nutritive value. These

species had sufficient energy and protein to potentially meet the increased demand of classes of

livestock such as pregnant and lactating cows and ewes. They would therefore be considered the

most important species in determination of trigger points or “indicator species” for reducing grazing

pressure.

The stage of growth, when considered across all plant species, influenced livestock grazing

preference. Plants in vegetative to seed set stage of growth were most commonly either eaten

readily or sought out (Figure 3). As plant maturity progressed towards senescence and dormancy

(where applicable) a higher proportion of plants were categorised as not preferred or a feed of last

resort. Only one plant species, Sandhill Canegrass, was categorised as a feed of last resort in the

reproductive to dormant stage of growth. While Nitre Bush was considered to be a last resort feed in

the reproductive stage of growth, the palatability of this plant species changed to eaten readily

during the seed set stage. There were no grazing preference measurements taken for plants at the

seedling stage; low palatability in the early stage of growth is a characteristic of native plant survival.

Figure 3 - Plant stage of growth and grazing preference across all species.
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Plants that are generally considered to be ‘eaten readily’ or ‘not preferred’ tend to make up the

majority of feed available to livestock in pastoral environments, particularly during prolonged dry

periods. These species are generally those which, with a few exceptions, are more suited to

maintenance of stock than high levels of production.

As had been found in previous years, grazing preference appeared to be influenced by the mineral

content of the plants. Grazing preference was observed for plants high in zinc (Figure 4), magnesium,

potassium and calcium, however zinc was found to be deficient in many plant samples. The

relevance of this finding is not clear as blood analysis showed adequate levels in grazing livestock.

This may suggest that the grazing preference of sheep and cattle for higher zinc content plants

naturally maintained adequate body levels of zinc or it could imply that the stock selected a range of

plant species that were not analysed.

Figure 4 - Association between plant zinc content and grazing preference

Nutritive value by plant species
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in the samples that were collected in the earlier vegetative and reproductive stages of growth and it

would be expected that feed value would be higher when tested in the growing phase.

Most species were high in minerals with the exception of phosphorus, copper and zinc which were

deficient in many. The nutritive value of all plant samples submitted to SGS laboratory is contained

in the appendix.

Table 4 – Range of ME and crude protein and minerals of pastoral plant species in the Outback Lakes SA Region

Many of the plants analysed were deficient in copper and would have resulted in a copper deficiency
in grazing livestock in the absence of alternative feed sources. Molybdenum can further exacerbate a
copper deficiency through its ability to lock up copper in the rumen and blood stream. Analysis of
blood samples has a low level of accuracy for detecting subclinical copper deficiencies which are
more accurately analysed from liver tissues samples. This is because copper reserves are stored in
the liver and it is only when these reserves are depleted that deficiencies are detected in blood
samples (the exception being where molybdenum levels reduce the available copper in the blood
stream).

Symptoms of copper deficiency in sheep include reduced fertility of breeding stock, swayback in
lambs (often exhibited as a loss of coordination in the back legs), loss of crimp in wool and, in the
most severe cases, death. Copper deficiency in cattle exhibits a range of symptoms which include

ME Protein

(MJ/kg DM) (% DM) High Low

Acacia victoriae
Prickly Wattl e, Elegant Wattle,

Acacia Bush
11 5.8 - 12 1.5 - 15.2 Ca, Mo, Fe P, Na, Cu

Acacia victoriae
Prickly Wattl e, Elegant Wattle,

Acacia Bush (seed pods)
1 10-Oct 13.6 - 13.6 Ca, K, Mg, Mo, Fe, Se P, Zn, Mn,

Aristida contorta Kerosene Grass 3 6.5 - 6.8 3.8 - 5.2 Mo, Fe, Co P, Mg, Na, S, Cu, Zn

Astrebla pectinata Barley Mitchel l Grass 15 6.4 - 8 3.3 - 14.1
K, Na, S, Mo, Fe, Co, Se,

Mn
P, Cu

Atriplex vesicaria Bl adder Sa ltbush 10 7.3 - 12 7.4 - 17.9
Ca, K, Mg, Na, S, Mo, Fe,

Se
P, Cu, Zn

Cenchrus ciliaris Buffel Gras s 1 7.6 - 7.6 9.4 - 9.4
K, Mg, Na, Mo, Mn, Fe,

Se
P, Cu, Zn

Chenopodium nitrariaceum Ni tre Bush 4 6.3 - 10 10.4 - 24.8 K, Mg, Na, S, Fe, Co, Se -

Cullen australasicum Verbine, Ta l l Verbi ne 11 6 - 11.3 6.2 - 25.1 Ca, K, Mg, Mo, Fe, Se Na

Dactyloctenium radulans Button Grass 6 7.5 - 10.2 8.8 - 16
K, Mg, Na, S, Mo, Mn,

Fe, Co, Se
-

Eragrostis australasica Swamp Canegrass , Canegrass 7 5.9 - 9.9 4.6 - 7.4 Mo, Fe, Co, Se P, Mg, Cu, Zn

Erodium crinitum Geranium, Storksbi l l 8 8.3 - 11 8.5 - 29.2
Ca, K, Mg, Na, S, Cu, Mo,

Fe, Co, Se
-

Kennedia Unknown pea species 1 9.1 - 9.1 16.7 - 16.7
Ca, K, Mg, Na, S, Mo,

Mn, Fe, Co, Se
P, Zn

Maireana aphylla
Cottonbush, Leafl ess

Bl uebush
16 5.1 - 8 5.3 - 16.7 K, Na, Mn, Fe, Se P, Cu, Zn

Maireana astrotricha Low Blue Bush 6 7.9 - 9 8.6 - 15.3
Ca, K, Mg, Mn, Na, Fe,

Se
P, Zn

Muehlenbeckia cunninghamii Lignum 1 4.9 - 4.9 8.3 - 8.3 Ca, Fe, Co P, Cu, Se

Portulaca oleracea Pi gweed 1 9.3 - 9.3 23.4 - 23.4
Ca, K, Mg, Na, Mn, Fe,

Co
Zn, Se

Salsola kali Buckbush 5 7.9 - 10.6 6.1 - 23.7
Ca, K, Mg, Na, Mo, Fe,

Se
Cu

Sclerolaena diacantha Bi ndi i , Copperburr 1 9.7 - 9.7 16.2 - 16.2
Ca, K, Mg, Na, Mn, Fe,

Se
-

Trigonella suavissima
Cooper Clover, Nati ve Clover,

Sweet Cl over
7 8.2 - 11.3 14.4 - 28.3

Ca, K, Mg, Na, S, Cu, Mo,

Fe, Mn, Co, Se
-

Zygochloa paradoxa Sandhi l l Canegrass 7 4.9 - 7 2.1 - 7.8 Mo, Fe, Se S, Cu, Zn

Total 122

No. of samples
Minerals

16

123
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loss of hair pigment (be careful not to mistake for losing winter coat), falling disease (sudden heart
failure) and weak bones with the potential for bone fractures.

There are a number of treatment options available to alleviate copper deficiency including injectable
supplements and the addition copper sulphate to water troughs. Care must be taken with copper
treatments as copper toxicity can be induced, causing death – the margin for error is low. Prior to
treatment, the level of molybdenum in the diet should be investigated to identify if copper
deficiency is being induced as a consequence of high molybdenum levels.

If copper deficiency requires investigation, the most efficient method is to request liver samples to
be collected when livestock are sent for slaughter. Productive Nutrition will assist with the further
information and assistance with co-ordination between processors and laboratories in the event this
is required at any time.

Phosphorus deficiencies are more prevalent in weaners and lactating livestock when nutritional

demands are higher than for dry stock. Animals compensate for phosphorus deficiencies in their diet

by mobilising it from their bones. Short term deficiencies do not seem to have huge consequences,

however long term deficiencies reduce appetite, growth rates, milk yields and fertility. Severe

deficiencies may cause lameness, stiffness, arching of the back, and swelling of joints. Phosphorus

can be provided in the form of licks or can be added to livestock water.

Zinc deficiencies in livestock are associated with reduced appetite, reduced growth rates and fertility

(both female and males), as well as loss of hair in cattle and wool in sheep. The most cost effective

treatment for zinc deficiency for pastoralists would be to provide zinc in a mineral lick. If zinc

deficiency is suspected, or symptoms are found to be prevalent in livestock, Productive Nutrition will

provide further advice on an individual basis on request.

Nutrition value between different reporting periods

The range of metabolisable energy and protein between species and across years is depicted in

Table 5 below. Only plant species collected in both project periods have been used in the

comparison. In the previous project conducted from 2006 to 2009 mineral results from Station 3

were found to be consistently higher than those on other properties however the results from this

project have not followed the same trend which implies that there are significant between-year

variations. The mineral analyses of Astrebla pectinata, Atriplex vesicaria, Cullen australasicum and

Maireana aphylla which are species with the greatest number of samples submitted (with the

exception of Acacia victoriae), Station 2 and Station 1 has consistently shown a higher concentration

of plant minerals.

It is evident that the nutritive value of the plant species has been influenced by the seasonal

conditions and that seasonal variation exists between different plants. Metabolisable energy

concentrations of species including Acacia victoriae, Atriplex vesicaria, Dactyloctenium radulans,

Eragrostis australasica, Erodium crinitum and Sclerolaena diacantha increased across the two

periods. Whilst the remaining species tested, Aristida contorta, Astrebla pectinata, Chenopodium

nitrariaceum, Cullen australasicum, Maireana aphylla, Maireana astrotricha, Salsola kali, Trigonella

suavissima, and Zygochloa paradoxa were generally observed to have reduced ME in the 2012

project compared to the 2009 project. The protein concentrations of the majority of the plant
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species appears to have been reduced in the current project compared to the 2008 project.

Approximately 70% of plant samples in both projects were collected in the vegetative stage to seed

set stage of growth which is the stage when the nutritive value would be expected to be the highest.

There were no soil tests performed in conjunction with plant testing in 2009, so a comparison of

soils and nutritive value of plants could not be performed between projects. Nutrient leaching and

plant competition for nutrients in more favourable conditions may be one of the major contributing

factors to a reduction in feed value.

Table 5 Range of ME and crude protein and minerals of pastoral plant species in the Outback Lakes SA Region between

the2006- 2009 (2009) and 2011-2012(2012) projects

Statistical analysis was not performed across the different project periods as significantly less

samples were collected in 2011 and 2012 than in 2009 and the sample size for most plant species

was not large enough to generate levels of statistical significance.

Year ME Protein

(MJ/kg DM) (% DM) High Low

2009 4.6-10.4 10.2-22.7 Ca, Mg, Mo, Fe, Co, Se P, Na, Cu

2012 5.8 - 12 1.5 - 15.2 Ca, Mo, Fe P, Na, Cu

2009 6.7-8.5 5.2-12.2 Fe, Mn, Co, Se, K, Mg Cu, Na, Se

2012 6.5 - 6.8 3.8 - 5.2 Mo, Fe, Co P, Mg, Na, S, Cu, Zn

2009 4.5-11.3 3.3-23.1 Fe, Co, S, Mg. K, Cu, Se

2012 6.4 - 8 3.3 - 14.1 K, Na, S, Mo, Fe, Co, Se, Mn P, Cu

2009 6.5-11.2 6.8-21.6 Ca, Mg, Na, S, Mn, Fe, Co, Se P, Cu, Zn

2012 7.3 - 12 7.4 - 17.9 Ca, K, Mg, Na, S, Mo, Fe, Se P, Cu, Zn

2009 5.2-11.9 20.1-29.4 Ca, K, Mg, S, Fe, Mn, Se

2012 6.3 - 10 10.4 - 24.8 K, Mg, Na, S, Fe, Co, Se

2009 6.1-14.4 8.1-22.8 Ca, K, Mg, Mo, Zn, Mn, Fe, Co Se Na

2012 6 - 11.3 6.2 - 25.1 Ca, K, Mg, Mo, Fe, Se Na

2009 6.0-10 4.2-22.1 K, Mg, Na, S, Mo, Zn, Mn, Fe, Co P

2012 7.5 - 10.2 8.8 - 16 K, Mg, Na, S, Mo, Mn, Fe, Co, Se -

2009 3.4-9.2 3.1-15.2 K. Na, S, Fe Ca, P, Mg, Zn

2012 5.9 - 9.9 4.6 - 7.4 Mo, Fe, Co, Se P, Mg, Cu, Zn

2009 9.4-10.3 7.9-20.9 Ca, Na, Fe, Co P, Zn, Se

2012 8.3 - 11 8.5 - 29.2 Ca, K, Mg, Na, S, Cu, Mo, Fe, Co, Se -

2009 5.7-10.8 6.8-29.5 Ca, K, Mg, Na, Fe, Mn, Co, Se P, Mo, Zn

2012 5.1 - 8 5.3 - 16.7 K, Na, Mn, Fe, Se P, Cu, Zn

2009 7.6-10.1 10.4-23 K, Mg, Na, S, Fe, Cu P

2012 7.9 - 9 8.6 - 15.3 Ca, K, Mg, Mn, Na, Fe, Se P, Zn

2009 7.9-12.4 8.3-19.2 K, Mg, Na, Mn, Fe P, Cu, Se

2012 7.9 - 10.6 6.1 - 23.7 Ca, K, Mg, Na, Mo, Fe, Se Cu

2012 9.7 - 9.7 16.2 - 16.2 Ca, K, Mg, Na, Mn, Fe, Se -

2009 4.6-11.2 12.3-30.1 Ca, K, Mg, Na, Mn, Fe, Co, Se P, Cu, Se

2009 8.6-12.6 15-29.6 Ca, K, Mg, S, Mn, Fe, Co, Se, Mo Cu

2012 8.2 - 11.3 14.4 - 28.3 Ca, K, Mg, Na, S, Cu, Mo, Fe, Mn, Co, Se -

2009 3.5-6.9 1.8-10.3 K, Fe, Co, Se Mg, Na, S, Cu, Zn

2012 4.9 - 7 2.1 - 7.8 Mo, Fe, Se S, Cu, Zn

Maireana astrotricha

Salsola kali

Sclerolaena diacantha

Trigonella suavissima

Zygochloa paradoxa

Chenopodium nitrariaceum

Cullen australasicum

Dactyloctenium radulans

Eragrostis australasica

Erodium crinitium

Maireana aphylla

Minerals

Acacia victoriae

Aristida contorta

Astrebla pectinata

Atriplex vesicaria
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Nutritive value by plant stage of growth

In the previous project, trends were identified between the stage of growth of the plants and their

nutritive value. Generally it was observed that as the plant matured, energy (ME) and protein

decreased while NDF increased. Unfortunately due to the smaller scale of this project, analysis was

not able to be conducted to investigate the effect of stage of growth on nutritive value as there were

insufficient numbers of samples to obtain accurate results.

Soil sample results

A total number of 42 soil samples were submitted and analysed at APAL laboratory in Adelaide; of

these, 22 were from Station 3, 10 from Station 1, 5 from Station 4 and 5 from Station 2.

The soil sample results were collated and aligned with corresponding plant sample results where

possible.

Analysis of these results was conducted to examine the general trends of soil characteristics in the

Outback Lakes SA region and to determine any correlation between soil mineral and plant mineral

content.

The average pH of all soil samples across all four properties was high and measured 8.61; the lowest

pH measurement was 7.1 and the highest was 9.9... Under conditions of high pH minerals such as

molybdenum and potassium become freely available in the soil and uptake by plants is enhanced

(Figure 5). This was reflected in both the soil and plant analyses from the Outback Lakes region.

Figure 5 - Influence of pH on soil nutrient availability (source: http://www.crtkyneton.com.au/agronomy/PastureBrochure2.pdf)
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Average soil mineral content across properties

Overall nitrogen, phosphorus, manganese, copper and zinc were low whilst potassium was high in

the soil samples analysed.

Total exchange capacity (TEC) is the measurement of the soils ability to hold and exchange nutrients.

The average soil level requirements of calcium, magnesium and potassium are dependent on the

concentration of other minerals in the soil and the TEC. Requirements change for each property with

the interaction of different concentrations of available minerals per site per property; for this reason

each result will have a different desired level for these minerals. The desired levels and average level

found for these minerals across each of the properties is shown in Table 6. High pH is one of the

most limiting factors for plant growth and therefore the application of extra trace minerals while not

being practical in the pastoral environment, would also not be effective. Low levels of copper, zinc

and molybdenum would best be treated by providing appropriate mineral licks for livestock.

Table 6 Average soil test results across all properties and for each individual property.

Target Station 3 Station 1 Station 2 Station 4 Average

pH 6-6.5 8.55 8.66 8.84 8.56 8.61

Soil Salinity EC 1:5 <0.15 0.20 1.51 0.97 0.45 0.63

Nitrogen 90-120 19.18 20.00 33.80 12.40 20.31

Phosphorus - Olsen
(ppm)

20-25 7.99 6.85 9.40 6.40 7.70

Sulphate (ppm) 20-30 17.78 42.38 66.80 19.80 29.71

Sodium (ppm) N/A 483.55 1492.10 1117.20 154.60 759.95

Cobalt (ppm) >0.15 0.35 0.56 0.31 0.27 0.39

Boron (ppm) >0.8 0.60 3.38 1.14 0.30 1.29

Iron (ppm) 100-400 237.02 338.91 63.24 213.13 237.75

Manganese (ppm) 80-140 25.31 41.59 36.96 19.93 29.93

Copper (ppm) >2 0.55 0.75 0.23 0.19 0.51

Zinc (ppm) >8 1.32 3.69 0.97 1.09 1.82

Molybdenum (ppm) 0.8-1.2 0.84 0.82 0.86 0.39 0.79

Average Calcium Target 6244 7596 10032 3595 6701

Calcium (kg/ha) 6262 6362 9964 4036 6462

Average Magnesium Target 666 810 1062 392 715

Magnesium (kg/ha) 750 707 1017 355 724

Average Potassium Target 570 608 710 413 577

Potassium (kg/ha) 990 810 1031 459 889

Correlation of soil results to plant results

On an individual basis there was no correlation for phosphorus, copper and zinc between soil and

plant concentrations. However if soil samples and plant samples for each station were averaged,

where a deficiency in the average soil result was identified, the same deficiency was identified in the

average plant result.
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Similarly, potassium levels from both soil and plant analyses appeared to be high although the

correlation was only weakly positive (0.16). Other minerals such as calcium, molybdenum,

magnesium and iron did not appear to show a high degree of correlation between plant and soil

mineral content.

Whilst it appears that the correlation between plant and soil mineral content exists for certain

minerals, when analysed on a statistical basis this correlation does not appear to be very strong. The

majority of correlation coefficients for each soil and plant mineral analysed was between 0.03 –

0.15. Correlations of test results for plant and soil samples appeared to show a weak positive

correlation for cobalt (R=0.27), manganese (R=0.17), copper (R=0.16), potassium (R=0.16),

phosphorus (R=0.09) and zinc (R=0.04). The remaining correlations between soil and plants for all

other minerals were not strong. Soil mineral content is only one factor that can affect plant mineral

content and aspects such as plant species, stage of growth and season should all be considered

when reviewing plant mineral analyses. Whilst for some minerals it appears that soil tests can

provide an indication of plant and hence livestock mineral status, plant tissue analysis should still be

undertaken as the primary testing method as this allows an analysis of the full mineral suite

including interpretation of the relevant mineral interactions that livestock are consuming. This may

suggest that other factors such as plant species and plant stage of growth have a stronger influence

on plant mineral content than soil mineral composition. However, the relatively low number of soil

samples in the analysis must also be considered and further samples would be required to conduct

an accurate statistical analysis.

Water sample results

Eleven water samples were analysed to determine their suitability for livestock and the contribution

of their mineral composition to the blood test results.

Electrical conductivity (EC) and total dissolved salts (TDS) is the measure of the soluble salts in water.

Salinity of water was within normal limits and not expected to have adverse effects on beef cattle or

sheep (Table 7). The only exception was the water sample collected from Middleton’s Tank on

Station 3 Station which was highly saline at 7.3dS/m EC and total dissolved salts (TDS) of 4720.

However, the water this sample had been collected from was stored in a tank that had been unused

for six months. If evaporation was possible from this tank over that period then it is likely that

mineral concentration had occurred as a result of water stagnating over that period.

Sodium concentration in water samples were above APAL recommended levels for sheep at Station

3, Station 1 and Station 4. Water sodium concentration at Station 2 was lower than the other

properties and fell within the recommended range for livestock.
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Table 7 Results of water analyses for samples submitted from properties in the Outback Lakes SA region

Station
Site

#
Location

Nitrate
(NO3)

P K Ca Mg Na S B Cu Zn Mn Fe Co Mo Cl pH EC TDS

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L dS/m mg/L

Reference Range (Source: APAL): <50 <1.0 <20 <500 <125 <180 <250 0.5 <0.1 2 <0.1 <0.3 <0.1 0.1 <350 6.5-8.5 <0.28 <175

Station 2 1 Jack's Dam LOW 0.56 13.9 27.2 6.4 83 11.3 0.05 0.00 0.00 0.01 1.29 0.00 0.00 41 7.4 0.6 365

Station 2 2 Arrow's Dam LOW 0.03 9.4 131.7 11.5 125 119.7 0.21 0.00 0.00 0.00 0.00 0.01 0.00 102 7.6 1.2 8

Station 2 3 House Dam LOW 0.06 8.0 22.8 4.7 43 19.5 0.02 0.07 0.06 0.00 0.04 0.01 0.01 20 7.0 0.4 235

Station 1 1 Creek - nr house < 5 0.12 16.3 8.2 3.2 498 1.0 1.33 0.01 0.01 0.09 7.89 0.01 0.01 138 8.1 1.9 1200

Station 1 2
Tank - 6 mile south of
house

< 5 0.01 14.3 6.1 0.7 421 0.1 1.11 0.01 0.01 0.01 0.08 0.01 0.01 111 8.4 1.6 1020

Station 1 3 Bore - trough in yard 9 0.23 15.4 6.6 0.9 426 0.3 1.20 0.01 0.01 0.01 0.08 0.01 0.01 133 8.1 1.6 1040

Station 3 1 Mothers’ Day Dam 8 0.58 12.8 19.0 11.9 243 1.4 0.55 0.02 0.04 0.14 25.67 0.01 0.01 31 7.9 1.0 615

Station 3 2 Middleton's Tank < 5 0.02 39.2 4.9 92.5 1536 165.9 1.82 0.01 0.01 0.01 0.11 0.01 0.01 1945 8.5 7.3 4720

Station 4 1 Look Out Trough 10 0.01 8.2 5.3 1.3 576 1.1 1.56 0.01 0.01 0.01 0.07 0.01 0.01 266 8.4 2.2 1410

Station 4 2 Red Dam 16 0.15 51.9 185.6 20.9 288 194.3 0.42 0.01 0.01 0.01 0.01 0.01 0.01 355 7.4 2.4 1520

Station 4 3 Kalatinkna 6 0.02 9.5 4.5 1.0 747 1.3 1.54 0.01 0.01 0.01 0.02 0.01 0.01 408 8.3 3.0 1880
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Blood sample results

In August 2011, blood samples were collected from ten animals from each property and sent for

mineral analysis. Due to the good seasonal conditions at the time, on average all animals were in

good condition.

The blood test results for each station are shown in Table 8 and Table 9

Table 9. Across the properties all blood mineral concentrations were within the normal range with the
exception of selenium at Station 3, Station 1 and Station 2 which were above the required levels for
cattle and sheep.

Table 8 Blood test results from cattle sampled from 2006 to 2011

Month Year Station Livestock
Condition

Calcium Cobalt
(Vitamin B12)

Copper Magnesium Phosphorus Selenium
(GSH PX)

Zinc

mmol/L ρmol/L µmol/L mmol/L mmol/L U/gHb µmol/L 

Target range 2.0-2.75 130 - 500 9 - 20 0.74 - 1.44 0.8 - 2.80 40 - 300 8 - 23

August 2006 Station 1 Good 2.60 266 7.9 0.90 2.52 381 21.9

August 2006 Station 1 Poor 2.56 301 8.7 0.80 2.24 375 18.0

August 2011 Station 1 Good 2.31 328 11.3 0.90 1.29 362 12.5

August 2006 Station 3 Good 2.26 356 10.8 1.20 2.29 315 15.9

August 2006 Station 3 Poor 2.32 332 10.8 1.20 2.50 346 17.5

June 2007 Station 3 2.49 419 10.1 0.90 1.30 506 26.3

August 2011 Station 3 Good 2.28 259 12.8 0.99 1.45 386 17.0

August 2006 Station 4 Good 2.48 166 10.3 0.90 2.61 275 12.3

August 2006 Station 4 Poor 2.38 202 9.5 0.80 2.72 282 12.5

June 2007 Station 4 2.26 198 9.1 0.90 1.32 - 23.5

August 2011 Station 4 Good 2.55 268 14.1 0.85 1.23 286 10.0

Table 9 - Blood test results from sheep sampled from 2006 to 2011.

Month Year Station Livestock
Condition

Calcium Cobalt
(Vitamin B12)

Copper Magnesium Phosphorus Selenium
(GSH PX)

Zinc

mmol/L ρmol/L µmol/L mmol/L mmol/L U/gHb µmol/L 

Target range 2.12-2.87 400 - 5000 9 - 25 0.74 - 1.44 1.13 - 2.58 50-550 7.0 - 25

August 2006 Station 2 Good 2.6 1154 13.7 1.1 3.70 727 15.7

August 2006 Station 2 Poor 2.4 1738 12.0 1.0 3.53 752 13.8

June 2007 Station 2 Good 2.3 2829 9.5 1.1 2.47 N/A 20.4

August 2011 Station 2 Good 2.5 1141 15.7 0.9 1.54 729 11.5

The most common interactions that impact on animal productivity include reduced availability of

magnesium in the presence of high concentrations of potassium; reduced availability of selenium in

the presence of high concentrations of sulphur; copper deficiency induced by high concentrations of
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iron, molybdenum, and sulphur. High blood selenium levels are most likely a result of the high

selenium content of many plant species that were tested.

Given low plant and soil phosphorus levels across the samples analysed in the Outback Lakes region

it could be expected that animal phosphorus status would be low. Overall phosphorus levels in blood

whilst still within normal range appear to have reduced in comparison to testing conducted in 2006

and 2007. However some caution should be exercised as blood phosphorus levels can be highly

variable due to factors other than phosphorus intake. Factors such as yarding time, stress and

pregnancy status may have influenced blood phosphorus levels more than phosphorus intake from

feed or water. Phosphorus is difficult to diagnose from blood tests and true phosphorus deficiency

diagnosis relies on a combination of blood test interpretation along with observed symptoms and

treatment response trials.

No overall change in phosphorus content of either plant or water samples was observed from the

testing conducted 2006-2009 to the most recent testing conducted in 2011-2012. Therefore the

blood phosphorus levels were unlikely to be a result of differences in phosphorus intake but more

likely to have been caused by the previously mentioned factors including excretion, metabolic

changes and stress.

Although copper deficiency might have been expected in grazing cattle at Station 1 in 2006 (blood

copper 7.9 µmol/L); serum copper concentrations were within the normal range in 2011 (8.7 µmol/L).

Conclusions

This project has added significant information to previous work completed between 2009 and 2009.

The information obtained by the Outback Lakes group members is unique to their environment and

something that other regions do not often investigate on such a scale.

It is hoped the information generated by this project will help producers improve their grazing

management in order to maintain those plant species of high nutritive value. The information

provided in this report identifies potential mineral deficiencies that could be limiting production.

High blood selenium levels were identified and are most likely a result of the high selenium content

of many plant species that were tested. No other relationships were identified between bloods,

plants, water and soils.

One of the key objectives of the Outback Lakes group was to increase producer knowledge on

strategic management of stock nutrition and land management. A focus on the protection of

nutritionally valuable plant species through strategic grazing, protection of land from erosion and

degradation through maintenance of ground cover and an increased awareness of the changing

requirements of livestock and plant nutritional value will assist in meeting these objectives.
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Recommendations

Production measurements such as growth rates and weaning percentages should be monitored

annually. Once a benchmark has been established, annual measurements can be compared and

assessed to determine changes in productivity and action taken if appropriate. These factors,

together with assessing the nutrition on offer to livestock, could identify possible causes of

production and financial loss should they occur.

There is evidence that stock select a range of feeds to manage intake of nutritional requirements to

some extent, as illustrated by zinc levels being low in most plant species tested while zinc levels in

blood analyses were all within the required range. However, deficiency and toxicity of some

minerals, such as copper, are not always easily identified. Should symptoms emerge, investigation of

issues via blood and liver tissue analysis, together with observations, are recommended so that

causes can be identified and strategic treatments most suited to the pastoral environment can be

put in place. In this event, Productive Nutrition will assist with further advice and co-ordination of

samples on request.

Sodium levels were excessive in a number of plant samples analysed and sodium levels in water

were also high. High salt loads in livestock diets can significantly reduce dry matter intake, which

then reduces livestock production. While high salt loads cannot be avoided in pastoral systems, the

ability for livestock to select from a range of species is of benefit and assists in meeting nutritional

requirements.

In a practical sense, and as many pastoralists have learned, identifying those species highest in

nutritive value and grazing preference, under both average and prolonged dry conditions, and using

those species as key indicators to assist with grazing management and destocking decisions is

currently the best management practice.
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Appendix 1: Plant tissue analyses – nutritive values

Station
Species or common

name

Variety or scientific

name

Property reference

- location

Date rec'd

at lab
Lab No

MOIST

%

DM

%

CP %

of DM
ADF

NDF %

of DM

DMD

%

DOMD

%

Est ME

MJ/kg

DM

DOMD:

NDF

Indices

Station 1 Tall verbine Cullen australasicum Swamp Pdk (Site 3) 30/09/2011
TW11-

09016.001
52.6 47.4 7.4 61.3 75.4 44.2 44.3 6 0.6

Station 1
Swamp Canegrass,

Canegrass
Eragrostis australasica House Pdk (Site 5) 30/09/2011

TW11-

09016.002
32.7 67.3 6.3 44.5 71 51.9 50.7 7.3 0.7

Station 1
Barley Mitchell

Grass
Astrebla pectinata Swamp Pdk (Site 2) 30/09/2011

TW11-

09017.001
21.6 78.4 4.7 43.5 74 51.3 50.3 7.2 0.7

Station 1 Cottonbush Maireana aphylla Fats Pdk (Site 4) 30/09/2011
TW11-

09017.002
43.2 56.8 5.3 54.7 72.6 47.5 47.1 6.6 0.6

Station 1 Prickly Acacia Acacia victoriae Swamp Pdk (Site 1) 4/10/2011
TW11-

09106.001
78.7 21.3 14.1 61.2 78.9 43.2 43.4 5.8 0.6

Station 1 Buckbush Salsola kali House Pdk (Site 6) 4/10/2011
TW11-

09106.002
88.9 11.1 23.7 22.4 42.9 68.8 65.1 10.2 1.5

Station 1 Prickly Acacia Acacia victoriae CC7 6/01/2012
TW12-

00114.001
54.7 45.3 12.7 48.6 60.8 53.5 52.1 7.6 6.9

Station 1
Barley Mitchell

Grass
Astrebla pectinata CC4 6/01/2012

TW12-

00114.002
60.3 39.7 14.1 43.4 78.5 50 49.1 7 7

Station 1 Bladder Saltbush Atriplex vesicaria Horse Pdk 1 6/01/2012
TW12-

00114.003
62.3 37.7 11.9 41.3 59.8 56.5 54.7 8.1 6.8

Station 1 Button Grass
Dactyloctenium

radulans
CC3 6/01/2012

TW12-

00114.004
71.8 28.2 16 40.3 72.4 53 51.7 7.5 6.9

Station 1 Cottonbush Maireana aphylla CC2 6/01/2012
TW12-

00114.005
54.1 45.9 13 43.1 66.3 53.8 52.4 7.6 6.9

Station 1 Pigweed Portulaca oleracea CC5 6/01/2012
TW12-

00114.006
87.6 12.4 23.4 26.4 55.9 63.3 60.4 9.3 6.5

Station 1 Buckbush Salsola kali CC5 16/01/2012
TW12-

00114.007
73.6 26.4 20.4 19.8 38.5 71 67 10.6 6.3

Station 1
Barley Mitchell

Grass
Astrebla pectinata CC8 9/05/2012

TW12-

04077.001
51.2 48.8 9.3 38.9 71 53.9 52.5 7.7 0.7

Station 1 Buckbush Salsola kali CC9 9/05/2012
TW12-

04077.002
68.9 31.1 6.1 37.3 68.6 55.3 53.7 7.9 0.8
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Station
Species or common

name

Variety or scientific

name

Property reference

- location

Date rec'd

at lab
Lab No

MOIST

%

DM

%

CP %

of DM
ADF

NDF %

of DM

DMD

%

DOMD

%

Est ME

MJ/kg

DM

DOMD:

NDF

Indices

Station 1 Cottonbush Maireana aphylla CC10 9/05/2012
TW12-

04077.003
52.8 47.2 10.8 48 72.3 50.1 49.3 7 0.7

Station 1 Tall verbine Cullen australasicum CC11 9/05/2012
TW12-

04077.004
68.2 31.8 20.2 25.7 42.1 67.7 64.2 10 1.5

Station 1 Native clover Trigonella suavissima Swamp Paddock 1 11/05/2012
TW12-

04165.001
77 23 22 30.3 46.5 64.7 61.6 9.5 1.3

Station 1 Lignum
Muehlenbeckia

cunninghamii
Swamp Paddock 1 11/05/2012

TW12-

04165.002
42.4 57.6 8.3 62.7 93.9 38 39 4.9 0.4

Station 1 Bladder Saltbush Atriplex vesicaria CC12 18/05/2012
TW12-

04391.001
61.4 38.6 8.4 35.7 62 57.9 55.9 8.3 0.9

Station 1 Prickly Acacia Acacia victoriae CC13 18/05/2012
TW12-

04391.002
43.3 56.7 7.7 54.7 87.8 42.8 43.1 5.8 0.5

Station 1 Geranium, Storksbill Erodium crinitum CC14 18/05/2012
TW12-

04391.003
67.4 32.6 8.5 23.2 32.9 71.5 67.4 10.7 2

Station 1
Swamp Canegrass,

Canegrass
Eragrostis australasica Station 1 Creek 21/05/2012

TW12-

04456.016
50.2 49.8 7.1 42 74.7 51.6 50.6 7.3 0.7

Station 1 Button Grass
Dactyloctenium

radulans
Sinclair Paddock 21/05/2012

TW12-

04456.017
41.2 58.8 12.7 35 62.9 57.9 55.9 8.3 0.9

Station 1 Cottonbush Maireana aphylla PC1 3/09/2012
TW12-

07259.001
34.8 65.2 8.3 46.1 66.9 52.5 51.3 7.4 0.8

Station 1 Native Clover Trigonella suavissima PC2 3/09/2012
TW12-

07259.002
61.3 38.7 14.4 41.5 57.3 57.2 55.3 8.2 1.0

Station 1 Geranium, Storksbill Erodium crinitum PC3 3/09/2012
TW12-

07259.003
75.5 24.5 9 32.5 43.1 64.9 61.8 9.5 1.4

Station 1 Buckbush Salsola Kali House Pdk (Site 6) 3/09/2012
TW12-

07259.004
75.6 24.4 16.9 22.9 44.9 67.9 64.4 10.1 1.4

Station 1
Swamp Canegrass,

Canegrass
Eragrostis australasica House pdk (site 7) 3/09/2012

TW12-

07259.005
39.1 60.9 6.4 46.3 75.1 49.9 49.1 7 0.7

Station 1 Native Clover Trigonella suavissima House pdk (site 8) 3/09/2012
TW12-

07259.006
72.6 27.4 14.7 39.2 50.4 60.2 57.8 8.7 1.1

Station 1 Geranium, Storksbill Erodium crinitum House pdk (site 9) 3/09/2012
TW12-

07259.007
73.7 26.3 9.9 36.4 45.4 62.7 60 9.2 1.3

Station 1 Tall verbine Cullen australasicum House pdk (site 10) 3/09/2012
TW12-

07259.008
68.8 31.2 15.7 30.5 43.1 65.6 62.4 9.7 1.4
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Station
Species or common

name

Variety or scientific

name

Property reference

- location

Date rec'd

at lab
Lab No

MOIST

%

DM

%

CP %

of DM
ADF

NDF %

of DM

DMD

%

DOMD

%

Est ME

MJ/kg

DM

DOMD:

NDF

Indices

Station 1 Buffel grass House pdk (site 11) 3/09/2012
TW12-

07259.009
52.6 47.4 9.4 37.5 72.9 53.9 52.5 7.6 0.7

Station 1
Unknown pea

species
Kennedia House pdk (site 12) 3/09/2012

TW12-

07259.010
79.7 20.3 16.7 36.7 46.4 62.3 59.6 9.1 1.3

Station 1 Cottonbush Maireana aphylla
Sinclair Road

(House paddock)
29/11/2012

TW12-

09505.001
51.7 48.3 16.6 40.5 62.3 56 54.3 8 0.9

Station 1 Low Blue Bush Maireana astrotricha
Sinclair Road

(House paddock)
29/11/2012

TW12-

09505.002
63.1 36.9 9.7 39.2 62.6 56.4 54.6 8.1 0.9

Station 1
Swamp Canegrass,

Canegrass
Eragrostis australasica Swamp paddock 29/11/2012

TW12-

09505.003
47.3 52.7 7.4 50.7 80.9 46.4 46.2 6.4 0.6

Station 1 Sandhill Canegrass Zygochloa paradoxa
House Paddock

(2km S of HS)
29/11/2012

TW12-

09505.004
48.3 51.7 4.4 64.1 85.8 40 40.7 5.3 0.5

Station 1 Nitre Bush
Chenopodium

nitrariaceum

House paddock

(around Station 1

Creek system)

29/11/2012
TW12-

09505.005
61.9 38.1 10.4 44.9 76.3 50 49.2 7 0.6

Station 2 Nitre bush
Chenopodium

nitrariaceum

Jack's Dam (bottom

of dam bank

outside) (site 5)

4/08/2011
TW11-

07226.001
insufficient sample - minerals only

Station 2 Cottonbush Maireana aphylla Gate near Hunters 4/08/2011
TW11-

07226.002
insufficient sample - minerals only

Station 2
Barley Mitchell

Grass
Astrebla pectinata

Redhill Pdk, Green

gate
4/08/2011

TW11-

07226.003
insufficient sample - minerals only

Station 2 Tall verbine Cullen australasicum
Arrow's Paddock

(road edge) (site 1)
4/08/2011

TW11-

07226.004
insufficient sample - minerals only

Station 2 Prickly acacia Acacia victoriae
Arrow's Paddock

(tableland) (site 2)
4/08/2011

TW11-

07226.005
insufficient sample - minerals only

Station 2 Bladder Saltbush Atriplex vesicaria

Jacks Dam

Telephone Tower

(tableland) (site 4)

4/08/2011
TW11-

07226.006
insufficient sample - minerals only

Station 2 Grey Bindii Sclerolaena diacantha

Jacks Dam

Telephone Tower

(tableland) (site 4)

4/08/2011
TW11-

07226.007
insufficient sample - minerals only

Station 2 Prickly Acacia Acacia victoriae
Station 2 Creek

(floodoutarea) (site 3)
17/01/2012

TW12-

00543.001
53.2 46.8 9.8 50.1 71.9 49.5 48.8 6.9 7.1
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Station
Species or common

name

Variety or scientific

name

Property reference

- location

Date rec'd

at lab
Lab No

MOIST

%

DM

%

CP %

of DM
ADF

NDF %

of DM

DMD

%

DOMD

%

Est ME

MJ/kg

DM

DOMD:

NDF

Indices

Station 2 Cottonbush Maireana aphylla
Arrow's Paddock

(tableland) (site 2)
17/01/2012

TW12-

00543.002
51.5 48.5 9.6 44.8 69.7 52.1 51 7.3 7

Station 2 Tall verbine Cullen australasicum
Arrow's Paddock

(road edge) (site 1)
17/01/2012

TW12-

00543.003
65.7 34.3 19.8 31 47.6 64.1 61.1 9.4 6.5

Station 2
Barley Mitchell

Grass
Astrebla pectinata

Arrow's Paddock

(tableland) (site 2)
17/01/2012

TW12-

00543.004
52.4 47.6 12.6 43 78.6 50.1 49.2 7 7

Station 2 Nitre Bush
Chenopodium

nitrariaceum

Jack's Dam (bottom

of dam bank

outside) (site 5)

17/01/2012
TW12-

00543.005
77.2 22.8 24.8 24.2 44.2 67.7 64.1 10 6.4

Station 2 Grey Bindii Sclerolaena diacantha

Jacks Dam

Telephone Tower

(tableland) (site 4)

17/01/2012
TW12-

00543.006
85.4 14.6 16.2 29.2 44.1 65.8 62.6 9.7 6.5

Station 2 Bladder Saltbush Atriplex vesicaria

Jacks Dam

Telephone Tower

(tableland) (site 4)

17/01/2012
TW12-

00543.007
69.7 30.3 13.4 30.6 45.5 64.9 61.8 9.5 6.5

Station 2
Prickly Acacia (seed

pods)
Acacia victoriae

Station 2 Creek

(floodout area) (site

3)

17/01/2012
TW12-

00543.008
11.3 88.7 13.6 28.1 40.7 67.3 63.8 10 6.4

Station 2
Barley Mitchell

Grass
Acacia pectinata 17/01/2012

TW12-

00543.009
69.4 30.6 9.5 37.5 72.9 53.8 52.4 7.6 6.9

Station 2 Nitre Bush
Chenopodium

nitrariaceum
Homestead Pdk 12/11/2012

TW12-

08937.001
68.7 31.3 21 29.9 36.7 67.8 64.3 10 1.8

Station 2
Swamp Canegrass,

Canegrass
Eragrostis australasica Paradise Creek 12/11/2012

TW12-

08937.002
64.7 35.3 6.2 27.8 42.2 66.9 63.5 9.9 1.5

Station 2 Low Blue Bush Maireana astrotricha
Paradise Creek NW

of Old Road
12/11/2012

TW12-

08937.003
68.5 31.5 12.3 39.9 57 57.9 55.9 8.3 1.0

Station 2 Sandhill Canegrass Zygochloa paradoxa
North Paradise

Paddock
12/11/2012

TW12-

08937.004
40.2 59.8 7.8 67.2 78.7 41 41.6 5.4 0.5

Station 3 Native Clover Trigonella suavissima
1km east of

Lindsay's tank
5/08/2011

TW11-

07281.001
84.6 15.4 25.9 18.3 26.6 75.3 70.6 11.3 2.7

Station 3 Buckbush Salsola kali Bethany's Yard - 2 5/08/2011
TW11-

07281.002
82 18 12.9 33.2 54.9 61 58.5 8.9 1.1
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Station
Species or common

name

Variety or scientific

name

Property reference

- location

Date rec'd

at lab
Lab No

MOIST

%

DM

%

CP %

of DM
ADF

NDF %

of DM

DMD

%

DOMD

%

Est ME

MJ/kg

DM

DOMD:

NDF

Indices

Station 3 Low Blue Bush Maireana astrotricha Bethany's Yard - 3 5/08/2011
TW11-

07281.003
77 23 15.3 31.9 74.1 55.6 53.9 7.9 0.7

Station 3 Cottonbush Maireana aphylla
1km East of

Lindsay's tank - 4
5/08/2011

TW11-

07281.004
55 45 8.9 44.8 69.7 52.1 51 7.4 0.7

Station 3
Barley Mitchell

Grass
Astrebla pectinata Bethany's Yard - 5 5/08/2011

TW11-

07281.005
15.5 84.5 3.3 44.5 80.4 55.9 54.2 8 0.7

Station 3 Geranium, Storksbill Erodium crinitum Bethany's Yard - 6 5/08/2011
TW11-

07281.006
81 19 12.8 20.5 32.1 72.8 68.5 10.9 2.1

Station 3 Prickly acacia Acacia victoriae
1km West of

Bethany's yard
5/08/2011

TW11-

07281.007
57.2 42.8 1.5 12.2 21.6 79.1 73.8 12 3.4

Station 3 Bladder Saltbush Atriplex vesicaria Bannermans Tank 5/08/2011
TW11-

07281.008
81.7 18.3 14 25.2 47.2 66.3 63 9.8 1.3

Station 3 Tall verbine Cullen australasicum
2km East of

Middletons Tank
5/08/2011

TW11-

07281.009
72.8 27.2 25.1 21.9 23.5 74.9 70.3 11.3 3

Station 3 Native clover Trigonella suavissima Mothers Day - 1 18/06/2012
TW12-

05248.001
79.9 20.1 28.3 24.1 44.9 67.5 64 10 1.4

Station 3
Barley Mitchell

Grass
Astrebla pectinata Mothers Day - 2 18/06/2012

TW12-

05248.002
31.5 68.5 4.7 46.5 79.3 48.5 47.9 6.7 0.6

Station 3 Geranium, Storksbill Erodium crinitum Mothers Day - 3 18/06/2012
TW12-

05248.003
86 14 29.2 19 32.4 73.2 68.8 11 2.1

Station 3 Cottonbush Maireana aphylla Mothers Day - 4 18/06/2012
TW12-

05248.004
50.2 49.8 12.5 46.8 70.7 51.1 50.1 7.2 0.7

Station 3 Bladder saltbush Atriplex vesicaria Mothers Day - 5 19/06/2012
TW12-

05289.001
54.4 45.6 7.4 34.2 56.1 60.3 57.9 8.7 1

Station 3 Button grass
Dactyloctenium

radulans
Mothers Day - 6 19/06/2012

TW12-

05289.002
14.8 85.2 10.3 39.5 66.1 55.2 53.6 7.9 0.8

Station 3 Tall Verbine Cullen australasicum Colins Tank - 7 19/06/2012
TW12-

05289.003
70 30 19.6 35.8 54.1 60.3 57.9 8.7 1.1
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Station
Species or common

name

Variety or scientific

name

Property reference

- location

Date rec'd

at lab
Lab No

MOIST

%

DM

%

CP %

of DM
ADF

NDF %

of DM

DMD

%

DOMD

%

Est ME

MJ/kg

DM

DOMD:

NDF

Indices

Station 3 Prickly Acacia Acacia victoriae Colins Tank - 8 19/06/2012
TW12-

05289.004
56.7 43.3 14 33 55.2 61 58.5 8.9 1.1

Station 3 Prickly acacia Acacia victoriae BK5 14/09/2012
TW12-

07549.001
42.7 57.3 14 31.7 57.1 60.9 58.4 8.9 1

Station 3
Barley Mitchell

Grass
Astrebla pectinata BK4 14/09/2012

TW12-

07549.002
20.7 79.3 4.3 46 77.4 49.3 48.6 6.9 0.6

Station 3 Bladder Saltbush Atriplex vesicaria BK1 14/09/2012
TW12-

07549.003
55.5 44.5 8.8 28.4 52.4 63.6 60.7 9.3 1.2

Station 3 Low Blue Bush Maireana astrotricha BK1 14/09/2012
TW12-

07549.004
66 34 12 29.8 58.7 61.1 58.6 8.9 1

Station 3 Cottonbush Maireana aphylla Bk2 14/09/2012
TW12-

07549.005
26.3 73.7 8.3 42.5 69.4 53.1 51.8 7.5 0.7

Station 3 Cottonbush Maireana aphylla Mother’s Day 14/09/2012
TW12-

07549.006
24.6 75.4 11.6 38.2 64.9 56.1 54.3 8 0.8

Station 3
Barley Mitchell

Grass
Astrebla pectinata Mother’s Day 14/09/2012

TW12-

07549.007
15.6 84.4 3.4 49.3 83.1 46.3 46.1 6.4 0.6

Station 3 Button grass
Dactyloctenium

radulans
Mother’s Day 14/09/2012

TW12-

07549.008
12.1 87.9 8.8 24.2 40.8 68.7 65 10.2 1.6

Station 3 Bladder Saltbush Atriplex vesicaria Mother’s Day 14/09/2012
TW12-

07549.009
38.5 61.5 8.9 46.1 68.9 51.9 50.8 7.3 0.7

Station 3 Cottonbush Maireana aphylla
1km East of

Lindsay's tank
14/09/2012

TW12-

07549.010

Samples corrupted at lab in error - results unable to be obtained - no spare sample sent

therefore no retention sample available for re-testing

Station 3 Low Blue Bush Maireana astrotricha Bethany's yard 14/09/2012
TW12-

07549.011

Samples corrupted at lab in error - results unable to be obtained - no spare sample sent

therefore no retention sample available for re-testing

Station 3
Barley Mitchell

Grass
Astrebla pectinata Bethany's yard 14/09/2012

TW12-

07549.012
21.7 78.3 5.5 39.8 74.4 52.5 51.3 7.4 0.7

Station 3 Geranium, Storksbill Erodium crinitum Colins Tank 14/09/2012
TW12-

07549.013
71.4 28.6 11 36.8 61.3 57.7 55.7 8.3 0.9

Station 3 Tall verbine Cullen australasicum Red Lake 14/09/2012
TW12-

07549.014
72.6 27.4 19.2 29.4 45 65.5 62.3 9.6 1.4
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Station
Species or common

name

Variety or scientific

name

Property reference

- location

Date rec'd

at lab
Lab No

MOIST

%

DM

%

CP %

of DM
ADF

NDF %

of DM

DMD

%

DOMD

%

Est ME

MJ/kg

DM

DOMD:

NDF

Indices

Station 3 Sandhill Canegrass Zygochloa paradoxa Sample 1 29/11/2012
TW12-

09512.001
42.1 57.9 3.7 41.3 80.3 50.2 49.3 7 0.6

Station 3
Swamp Canegrass,

Canegrass
Eragrostis australasica Sample 2 29/11/2012

TW12-

09512.002
44.1 55.9 5.5 53.6 81.9 45.1 45 6.1 0.5

Station 3 Low Blue Bush Maireana astrotricha Sample 3 29/11/2012
TW12-

09512.003
64.6 35.4 8.6 23.6 63.3 62 59.4 9 0.9

Station 3 Cottonbush Maireana aphylla Sample 4 29/11/2012
TW12-

09512.004
37.4 62.6 6.7 52.4 76.5 47.2 46.8 6.5 0.6

Station 4 Cottonbush Maireana aphylla
Iraq trough (site 2 -

sandy)
4/08/2011 - insufficient sample for NV or minerals

Station 4 Tall verbine Cullen australasicum Red Gate 4/08/2011 - insufficient sample for NV or minerals

Station 4 Native Clover Trigonella suavissima 2 Mile Dam 4/08/2011 - insufficient sample for NV or minerals

Station 4 Prickly acacia Acacia victoriae 2 Mile Dam 4/08/2011
TW11-

07227.001
insufficient sample - minerals only

Station 4 Sandhill Canegrass Zygochloa paradoxa Lake Harry 4/08/2011
TW11-

07227.002
insufficient sample - minerals only

Station 4 Bladder Saltbush Atriplex vesicaria Mosquito Dam 4/08/2011
TW11-

07227.003
insufficient sample - minerals only

Station 4 Prickly acacia Acacia victoriae Kangaroo Tank 29/08/2011
TW11-

07957.001
57.9 42.1 15.2 43.5 50.8 58.4 56.3 8.4 1.1

Station 4
Barley Mitchell

Grass
Astrebla pectinata Kangaroo Tank 29/08/2011

TW11-

07957.002
37.5 62.5 7.7 44.5 72.9 51.3 50.2 7.2 0.7

Station 4 Cottonbush Maireana aphylla Kangaroo Tank 29/08/2011
TW11-

07957.003
45.8 54.2 11.4 53.7 71 48.4 47.8 6.7 0.7

Station 4 Kerosene grass Aristida contorta Kangaroo Tank 29/08/2011
TW11-

07957.004
25.3 74.7 4.8 47.8 76.5 48.9 48.3 6.8 0.6

Station 4 Bladder Saltbush Atriplex vesicaria Kalatinkna 29/08/2011
TW11-

07957.005
51.3 48.7 16.5 12.5 21.4 79.1 73.8 12 3.4

Station 4 Sandhill Canegrass Zygochloa paradoxa Kalatinkna 29/08/2011
TW11-

07957.006
55.6 44.4 7.1 52.4 75.2 47.6 47.1 6.6 0.6

Station 4 Geranium, Storksbill Erodium crinitum
Kalatinkna/

Kangaroo
29/08/2011

TW11-

07957.007
77 23 9.1 36.8 43.9 63.1 60.2 9.2 1.4
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Station
Species or common

name

Variety or scientific

name

Property reference

- location

Date rec'd

at lab
Lab No

MOIST

%

DM

%

CP %

of DM
ADF

NDF %

of DM

DMD

%

DOMD

%

Est ME

MJ/kg

DM

DOMD:

NDF

Indices

Station 4 Native Clover Trigonella suavissima Arnold Dam 29/08/2011
TW11-

07957.008
80.8 19.2 22.1 24.3 35.2 70.4 66.5 10.5 1.9

Station 4 Tall verbine Cullen australasicum Kangaroo Tank 30/08/2011
TW11-

07991.001
66.5 33.5 15.3 34.3 42.9 64.3 61.3 9.4 1.4

Station 4 Sandhill Canegrass Zygochloa paradoxa
New paddock,

middle flat
19/12/2011

TW11-

11297.001
32 68 2.1 47.3 76.3 49.2 48.5 6.8 7.1

Station 4 Kerosene grass Aristida contorta
New paddock,

middle flat
19/12/2011

TW11-

11297.002
18.2 81.8 3.8 50.2 79.1 47.2 46.8 6.5 7.2

Station 4
Barley Mitchell

Grass
Astrebla pectinata

Kangaroo Tank Area

- swampy area
19/12/2011

TW11-

11297.003
23.6 76.4 3.7 47.3 75.8 49.3 48.6 6.9 7

Station 4
Barley Mitchell

Grass
Astrebla pectinata Kangaroo tank Area 19/12/2011

TW11-

11297.004
31 69 4.4 47.4 76.7 49 48.3 6.8 7.1

Station 4 Cottonbush Maireana aphylla
New paddock,

middle flat
19/12/2011

TW11-

11297.005
33 67 9.3 48 71.2 50.4 49.6 7.1 7

Station 4 Tall verbine Cullen australasicum Kangaroo tank Area 19/12/2011
TW11-

11297.006
54.7 45.3 9.1 56.8 68.7 48 47.5 6.6 7.2

Station 4 Prickly Acacia Acacia victoriae
New paddock,

middle flat
19/12/2011

TW11-

11297.007
54.1 45.9 10.5 50.7 70.1 49.8 49 6.9 7.1

Station 4 Prickly Acacia Acacia victoriae Kalatinkna 21/05/2012
TW12-

04456.001
54.7 45.3 9.3 53.1 84.1 44.6 44.6 6.1 0.5

Station 4 Prickly Acacia Acacia victoriae Frome Creek (1) 21/05/2012
TW12-

04456.002
52.8 47.2 8.2 49.9 75.2 48.5 48 6.7 0.6

Station 4
Barley Mitchell

Grass
Astrebla pectinata Kalatinkna 21/05/2012

TW12-

04456.003
55.5 44.5 9.4 40.5 67.4 54.4 52.9 7.7 0.8

Station 4
Barley Mitchell

Grass
Astrebla pectinata Frome Creek (2) 21/05/2012

TW12-

04456.004
48.5 51.5 8.2 42.1 72.8 52.2 51 7.4 0.7

Station 4 Bladder Saltbush Atriplex vesicaria Kalatinkna (1) 21/05/2012
TW12-

04456.005
83 17 16.5 18.9 35.3 72.4 68.2 10.8 1.9

Station 4 Bladder Saltbush Atriplex vesicaria Big Bore (1) 21/05/2012
TW12-

04456.006
66.8 33.2 17.9 12.6 25.8 77.6 72.6 11.7 2.8

Station 4 Tall verbine Cullen australasicum Kalatinkna 21/05/2012
TW12-

04456.007
70.7 29.3 17.6 35.2 57.3 59.5 57.2 8.6 1

Station 4 Tall verbine Cullen australasicum Frome Creek (1) 21/05/2012
TW12-

04456.008
74.6 25.4 6.2 25.4 40.1 68.5 64.8 10.2 1.6
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Station
Species or common

name

Variety or scientific

name

Property reference

- location

Date rec'd

at lab
Lab No

MOIST

%

DM

%

CP %

of DM
ADF

NDF %

of DM

DMD

%

DOMD

%

Est ME

MJ/kg

DM

DOMD:

NDF

Indices

Station 4 Button Grass
Dactyloctenium

radulans
Kalatinkna 21/05/2012

TW12-

04456.009
55.5 44.5 10 35.8 60.6 58.3 56.2 8.4 0.9

Station 4 Button Grass
Dactyloctenium

radulans
Frome Creek (1) 21/05/2012

TW12-

04456.010
77.1 22.9 14.9 35.4 60 58.6 56.5 8.5 0.9

Station 4 Geranium, Storksbill Erodium crinitum Frome Creek (2) 21/05/2012
TW12-

04456.011
78.2 21.8 14.5 17.4 33.7 73.4 69 11 2

Station 4 Cottonbush Maireana aphylla Kalatinkna 21/05/2012
TW12-

04456.012
52.9 47.1 11.3 48.3 73.2 49.7 48.9 6.9 0.7

Station 4 Cottonbush Maireana aphylla Frome Creek (2) 21/05/2012
TW12-

04456.013
62.8 37.2 16.7 46.9 70.7 51 50 7.2 0.7

Station 4 Sandhill Canegrass Zygochloa paradoxa Kalatinkna (1) 21/05/2012
TW12-

04456.014
62.1 37.9 5.8 46.9 79.9 48.2 47.7 6.7 0.6

Station 4 Kerosene grass Aristida contorta Kalatinkna 21/05/2012
TW12-

04456.015
33.5 66.5 5.2 46.9 77.5 48.9 48.3 6.8 0.6

Station 4 Native clover Trigonella suavissima Frome Creek (1) 22/05/2012
TW12-

04494.001
83.3 16.7 24.6 29 65.2 59.4 57.1 8.6 0.9

Station 4 Cottonbush Maireana aphylla
Kalatinkna - West of

tank
5/12/2012

TW12-

09722.001
41.6 58.4 7.6 66.6 85.2 39.2 40 5.1 0.5

Station 4 Low Blue Bush Maireana astrotricha
North East of Bully

sandhill
5/12/2012

TW12-

09723.001
54.7 45.3 11.9 41.2 63.1 55.5 53.8 7.9 0.9

Station 4
Swamp Canegrass,

Canegrass
Eragrostis australasica

Kalatinkna - West of

tank
5/12/2012

TW12-

09724.001
22.1 77.9 4.6 58.9 79.1 44 44.1 5.9 0.6

Station 4 Sandhill Canegrass Zygochloa paradoxa Kalatinkna 6/12/2012
TW12-

09772.001
48.2 51.8 3.9 67.1 88.9 37.9 38.9 4.9 0.4

Station 4 Nitre Bush
Chenopodium

nitrariaceum

Kalatinkna - West of

tank
6/12/2012

TW12-

09775.001
71.1 28.9 15.3 48.2 85.4 46 45.8 6.3 0.5
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Appendix 2: Plant tissue analyses – mineral analyses

Station
Variety or

scientific name

Date

rec'd at

lab

Lab No

Calcium

(Ca)

g/kg

Phos

(P)

g/kg

CA:P

ratio:1

Mg

index

Potas'm

(K)

%

Mag'm

(Mg)

%

Sodium

(Na)

%

Sulphur

(S)

%

Boron

(B)

mg/kg

Copper

(Cu)

mg/kg

Moly'm

(Mo)

mg/kg

Cu : Mo

ratio:1

Zinc

(Zn)

mg/kg

Man'ese

(Mn)

mg/kg

Iron

(Fe)

mg/kg

Cobalt

(Co)

mg/kg

Selen'm

(Se)

mg/kg

Reference range: 2.2-8.2 1.6-3.8 >2 <2.2 0.5-0.8 .12-.18 .09-.18 .14-.26 7.0-11 0.5-1 >5 20-33 20-40 30-50 0.1-0.2 0.1-0.2

Maximum tolerable level: 25 10 750 1,000 500 10 2.00

Station 1
Cullen

australasicum
30/09/11

TW11-

09016.001
8.4 0.7 12.0 0.8 0.74 0.11 0.08 0.08 20 6.0 2.4 2.5 6 12 220 0.20 < 0.01

Station 1
Eragrostis

australasica
30/09/11

TW11-

09016.002
2.6 0.8 3.3 1.9 0.71 0.11 0.21 0.28 20 6.0 2.0 3.0 9 41 2700 0.90 < 0.01

Station 1
Astrebla

pectinata
30/09/11

TW11-

09017.001
2.2 1.7 1.3 2.3 0.82 0.14 0.11 0.25 16 4.0 4.4 0.9 18 95 1000 0.60 1.20

Station 1
Maireana

aphylla
30/09/11

TW11-

09017.002
6.2 0.9 6.9 1.3 0.98 0.16 0.62 0.12 54 5.0 0.4 12.5 7 63 390 0.30 0.34

Station 1 Acacia victoriae 4/10/11
TW11-

09106.001
11.0 1.2 9.2 0.7 0.81 0.12 0.04 0.11 33 5.0 1.7 2.9 11 10 270 0.20 < 0.01

Station 1 Salsola kali 4/10/11
TW11-

09106.002
9.3 2.2 4.2 2.2 3.10 0.46 7.90 0.38 59 6.0 3.1 1.9 61 24 280 0.20 0.28

Station 1 Acacia victoriae 6/01/12
TW12-

00114.001
9.6 1.2 8.0 13.6 0.72 0.19 0.02 0.17 52 5.0 1.9 2.6 18 17 170 < 0.10 0.08

Station 1
Astrebla

pectinata
6/01/12

TW12-

00114.002
4.7 2.9 1.6 3.0 1.60 0.16 0.08 0.33 8 5.0 2.2 2.3 49 44 310 0.30 0.29

Station 1 Atriplex vesicaria 6/01/12
TW12-

00114.003
11.0 1.3 8.5 10.2 1.10 0.24 4.80 0.38 48 4.0 1.1 3.6 10 82 190 0.20 0.06

Station 1
Dactyloctenium

radulans
6/01/12

TW12-

00114.004
6.3 3.4 1.9 3.8 1.70 0.20 1.40 0.37 8 7.0 1.7 4.1 71 100 310 0.50 0.09

Station 1
Maireana

aphylla
6/01/12

TW12-

00114.005
3.8 1.4 2.7 3.3 1.20 0.11 0.93 0.14 23 13.0 0.1 130 16 59 140 0.20 0.12

Station 1
Portulaca

oleracea
6/01/12

TW12-

00114.006
10.0 2.9 3.4 3.8 2.90 0.92 2.00 0.15 27 7.0 0.5 14.0 15 57 180 0.50 0.03

Station 1 Salsola kali 16/01/12
TW12-

00114.007
16.0 1.9 8.4 4.4 3.70 0.36 4.40 0.19 36 6.0 0.7 8.6 15 41 82 0.30 0.05

Station 1
Astrebla

pectinata
9/05/12

TW12-

04077.001
4.5 1.6 2.8 1.9 2.4 0.14 0.48 0.7 16 4.0 1.7 2.4 18 82 160 0.20 < 0.01

Station 1 Salsola kali 9/05/12
TW12-

04077.002
48.0 1.6 30.0 37.2 1.3 0.37 2.3 0.18 43 4.0 0.8 5.0 11 63 78 < 0.10 0.1
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Station
Variety or

scientific name

Date

rec'd at

lab

Lab No

Calcium

(Ca)

g/kg

Phos

(P)

g/kg

CA:P

ratio:1

Mg

index

Potas'm

(K)

%

Mag'm

(Mg)

%

Sodium

(Na)

%

Sulphur

(S)

%

Boron

(B)

mg/kg

Copper

(Cu)

mg/kg

Moly'm

(Mo)

mg/kg

Cu : Mo

ratio:1

Zinc

(Zn)

mg/kg

Man'ese

(Mn)

mg/kg

Iron

(Fe)

mg/kg

Cobalt

(Co)

mg/kg

Selen'm

(Se)

mg/kg

Reference range: 2.2-8.2 1.6-3.8 >2 <2.2 0.5-0.8 .12-.18 .09-.18 .14-.26 7.0-11 0.5-1 >5 20-33 20-40 30-50 0.1-0.2 0.1-0.2

Maximum tolerable level: 25 10 750 1,000 500 10 2.00

Station 1
Maireana

aphylla
9/05/12

TW12-

04077.003
5.3 1.2 4.4 3.9 1.4 0.2 1 0.2 37 6.0 0.9 6.7 14 94 210 0.10 0.06

Station 1
Cullen

australasicum
9/05/12

TW12-

04077.004
22.0 2.0 11.0 13.1 1.7 0.21 0.01 0.32 26 8.0 4.3 1.9 30 32 410 0.10 0.22

Station 1
Trigonella

suavissima
11/05/12

TW12-

04165.001
9.6 1.9 5.1 5.4 1.8 0.2 0.17 0.27 41 8.0 0.7 11.4 21 41 1300 0.60 0.1

Station 1
Muehlenbeckia

cunninghamii
11/05/12

TW12-

04165.002
24.0 1.3 18.5 27.2 0.89 0.19 0.12 0.2 29 5.0 0.6 8.3 22 45 170 0.60 0.02

Station 1 Atriplex vesicaria 18/05/12
TW12-

04391.001
14.0 1.2 11.7 10.2 1.4 0.28 4.2 0.61 68 5.0 1.7 2.9 16 96 200 0.10 0.39

Station 1 Acacia victoriae 18/05/12
TW12-

04391.002
13.0 0.8 16.3 26.3 0.50 0.14 <0.01 0.11 39 3.0 1.0 3.0 12 33 120 < 0.10 < 0.01

Station 1 Erodium crinitum 18/05/12
TW12-

04391.003
22.0 2.3 9.6 23.7 0.94 0.32 0.51 0.39 140 17.0 3.2 5.3 22 82 3500 1.40 < 0.01

Station 1
Eragrostis

australasica
21/05/12

TW12-

04456.016
1.2 1.0 1.2 1.3 0.95 0.03 0.4 0.2 9 6.0 1.4 4.3 12 16 93 0.10 0.3

Station 1
Dactyloctenium

radulans
21/05/12

TW12-

04456.017
6.7 1.1 6.1 5.4 1.3 0.27 2.1 0.45 150 9.0 4.0 2.3 18 65 230 0.30 1.3

Station 1
Maireana

aphylla
3/09/12

TW12-

07259.001
5.1 1.5 3.4 1.5 1 0.17 0.79 0.14 58 4.0 0.5 8.0 13 58 770 0.20 0.65

Station 1
Trigonella

suavissima
3/09/12

TW12-

07259.002
17.0 2.1 8.1 0.5 1.1 0.39 0.11 0.28 41 13.0 1.4 9.3 31 120 7500 3.00 0.25

Station 1 Erodium crinitum 3/09/12
TW12-

07259.003
24.0 3.0 8.0 0.5 1.4 0.28 0.28 0.35 67 11.0 1.4 7.9 40 45 1700 0.60 1.00

Station 1 Salsola Kali 3/09/12
TW12-

07259.004
21.0 1.7 12.4 1.0 2.5 0.46 4.30 0.21 44 5.0 2.1 2.4 17 37 440 0.20 0.69

Station 1
Eragrostis

australasica
3/09/12

TW12-

07259.005
2.9 1.4 2.1 2.5 0.94 0.09 0.12 0.23 11 4.0 2.1 1.9 17 29 1500 0.50 0.43

Station 1
Trigonella

suavissima
3/09/12

TW12-

07259.006
15.0 1.3 11.5 0.6 1.1 0.23 0.33 0.26 38 10.0 2.4 4.2 21 29 740 0.50 0.40

Station 1 Erodium crinitum 3/09/12
TW12-

07259.007
20.0 1.6 12.5 0.4 0.94 0.26 0.80 0.48 42 12.0 1.3 9.2 15 34 1100 0.40 0.42
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Station
Variety or

scientific name

Date

rec'd at

lab

Lab No

Calcium

(Ca)

g/kg

Phos

(P)

g/kg

CA:P

ratio:1

Mg

index

Potas'm

(K)

%

Mag'm

(Mg)

%

Sodium

(Na)

%

Sulphur

(S)

%

Boron

(B)

mg/kg

Copper

(Cu)

mg/kg

Moly'm

(Mo)

mg/kg

Cu : Mo

ratio:1

Zinc

(Zn)

mg/kg

Man'ese

(Mn)

mg/kg

Iron

(Fe)

mg/kg

Cobalt

(Co)

mg/kg

Selen'm

(Se)

mg/kg

Reference range: 2.2-8.2 1.6-3.8 >2 <2.2 0.5-0.8 .12-.18 .09-.18 .14-.26 7.0-11 0.5-1 >5 20-33 20-40 30-50 0.1-0.2 0.1-0.2

Maximum tolerable level: 25 10 750 1,000 500 10 2.00

Station 1
Cullen

australasicum
3/09/12

TW12-

07259.008
10.0 1.9 5.3 1.1 1.3 0.23 0.04 0.26 29 7.0 9.3 0.8 19 23 700 0.30 0.42

Station 1 Buffel grass 3/09/12
TW12-

07259.009
3.4 1.1 3.1 1.7 1 0.24 0.37 0.20 31 5.0 1.5 3.3 9 49 420 0.20 0.62

Station 1 Kennedia 3/09/12
TW12-

07259.010
36.0 1.4 25.7 0.3 1.2 0.37 0.71 2.20 26 8.0 4.6 1.7 12 56 1100 0.60 0.63

Station 1
Maireana

aphylla
29/11/12

TW12-

09505.001
11.0 2.0 5.5 1.8 2.4 0.2 0.2 0.3 39.0 6.0 1.4 4.3 12.0 60.0 200.0 0.2 0.7

Station 1
Maireana

astrotricha
29/11/12

TW12-

09505.002
5.4 1.3 4.2 2.3 2.0 0.3 5.8 0.2 52.0 5.0 2.2 2.3 5.0 160.0 250.0 0.3 0.6

Station 1
Eragrostis

australasica
29/11/12

TW12-

09505.003
1.6 1.3 1.2 3.7 0.8 0.1 0.2 0.2 19.0 4.0 2.0 2.0 10.0 23.0 180.0 < 0.1 0.3

Station 1
Zygochloa

paradoxa
29/11/12

TW12-

09505.004
3.3 1.7 1.9 1.1 0.6 0.2 0.1 0.1 3.0 2.0 1.3 1.5 7.0 10.0 170.0 0.1 0.4

Station 1
Chenopodium

nitrariaceum
29/11/12

TW12-

09505.005
9.9 1.1 9.0 0.6 0.7 0.3 2.7 0.3 72.0 15.0 1.4 10.7 30.0 25.0 120.0 0.3 0.5

Station 2
Chenopodium

nitrariaceum
4/08/11

TW11-

07226.001
3.8 3.6 1.1 2.2 1.20 0.16 2.50 0.41 42 6.0 0.7 8.6 26 24 220 0.30 0.21

Station 2
Maireana

aphylla
4/08/11

TW11-

07226.002
5.3 2.1 2.5 1.9 1.70 0.37 5.90 0.25 23 7.0 1.3 5.4 19 60 260 0.20 0.32

Station 2
Astrebla

pectinata
4/08/11

TW11-

07226.003
3.1 1.1 2.8 1.4 0.55 0.09 0.24 0.30 46 2.0 6.0 0.3 19 51 210 0.20 0.13

Station 2
Cullen

australasicum
4/08/11

TW11-

07226.004
5.1 3.8 1.3 2.9 2.50 0.34 0.23 0.29 29 6.0 13.0 0.5 38 34 210 0.20 0.29

Station 2 Acacia victoriae 4/08/11
TW11-

07226.005
11.0 1.5 7.3 0.7 0.87 0.23 0.01 0.17 92 4.0 6.2 0.6 26 35 160 0.10 0.24

Station 2 Atriplex vesicaria 4/08/11
TW11-

07226.006
18.0 1.1 16.4 0.7 1.70 0.75 8.40 0.27 29 4.0 1.4 2.9 21 57 280 0.10 0.30

Station 2
Sclerolaena

diacantha
4/08/11

TW11-

07226.007
20.0 1.8 11.1 0.7 1.90 0.57 5.50 0.24 21 8.0 0.9 8.9 23 120 120 0.30 0.36

Station 2 Acacia victoriae 17/01/12
TW12-

00543.001
9.9 1.1 9.0 14.3 0.71 0.22 0.05 0.19 49 7.0 0.2 35.0 20 41 140 < 0.10 0.13
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Station
Variety or

scientific name

Date

rec'd at

lab

Lab No

Calcium

(Ca)

g/kg

Phos

(P)

g/kg

CA:P

ratio:1

Mg

index

Potas'm

(K)

%

Mag'm

(Mg)

%

Sodium

(Na)

%

Sulphur

(S)

%

Boron

(B)

mg/kg

Copper

(Cu)

mg/kg

Moly'm

(Mo)

mg/kg

Cu : Mo

ratio:1

Zinc

(Zn)

mg/kg

Man'ese

(Mn)

mg/kg

Iron

(Fe)

mg/kg

Cobalt

(Co)

mg/kg

Selen'm

(Se)

mg/kg

Reference range: 2.2-8.2 1.6-3.8 >2 <2.2 0.5-0.8 .12-.18 .09-.18 .14-.26 7.0-11 0.5-1 >5 20-33 20-40 30-50 0.1-0.2 0.1-0.2

Maximum tolerable level: 25 10 750 1,000 500 10 2.00

Station 2
Maireana

aphylla
17/01/12

TW12-

00543.002
6.1 1.5 4.1 5.8 1.10 0.33 1.80 0.20 62 6.0 0.5 12.0 13 150 360 0.20 0.38

Station 2
Cullen

australasicum
17/01/12

TW12-

00543.003
18.0 2.2 8.2 11.5 1.60 0.41 0.06 0.37 260 10.0 19.0 0.5 33 94 270 0.10 0.32

Station 2
Astrebla

pectinata
17/01/12

TW12-

00543.004
2.5 2.7 0.9 1.9 1.40 0.17 0.71 0.45 29 6.0 2.7 2.2 26 43 98 0.10 0.48

Station 2
Chenopodium

nitrariaceum
17/01/12

TW12-

00543.005
3.9 2.6 1.5 2.7 1.50 0.16 3.30 0.33 45 9.0 0.5 18.0 23 27 170 < 0.10 0.43

Station 2
Sclerolaena

diacantha
17/01/12

TW12-

00543.006
13.0 1.9 6.8 8.3 1.60 0.22 9.70 0.32 55 8.0 0.9 8.9 15 69 640 0.20 1.20

Station 2 Atriplex vesicaria 17/01/12
TW12-

00543.007
15.0 1.0 15.0 8.4 1.90 0.90 7.40 0.33 41 6.0 1.0 6.0 17 40 1600 0.50 0.84

Station 2 Acacia victoriae 17/01/12
TW12-

00543.008
9.3 1.2 7.8 9.6 1.00 0.26 0.09 0.15 25 7.0 1.4 5.0 19 17 120 0.20 0.45

Station 2 17/01/12
TW12-

00543.009
7.8 1.8 4.3 4.6 1.80 0.43 2.80 0.40 42 8.0 2.7 3.0 200 91 180 < 0.10 0.46

Station 2
Chenopodium

nitrariaceum
12/11/12

TW12-

08937.001
5.2 1.9 2.7 1.9 1.4 0.2 2.6 0.3 60.0 13.0 0.1 130.0 33.0 19.0 260.0 0.2 0.8

Station 2
Eragrostis

australasica
12/11/12

TW12-

08937.002
8.4 2.1 4.0 1.0 1.3 0.5 0.3 0.2 21.0 6.0 0.5 12.0 47.0 45.0 78.0 0.2 0.6

Station 2
Maireana

astrotricha
12/11/12

TW12-

08937.003
4.6 0.9 5.1 1.4 1.1 0.3 4.7 0.2 28.0 6.0 0.1 60.0 10.0 34.0 430.0 0.2 0.6

Station 2
Zygochloa

paradoxa
12/11/12

TW12-

08937.004
3.0 2.0 1.5 2.1 1.0 0.2 0.1 0.1 19.0 5.0 1.2 4.2 23.0 39.0 320.0 0.2 0.2

Station 4
Maireana

aphylla
4/08/11 - Insufficient sample

Station 3
Trigonella

suavissima
5/08/11

TW11-

07281.001
8.7 4.1 2.1 3.0 3.40 0.25 0.37 0.38 49 10.0 3.1 3.2 32 22 120 0.10 4.10

Station 3 Salsola kali 5/08/11
TW11-

07281.002
40.0 1.7 23.5 1.0 4.70 0.49 0.83 0.22 30 8.0 1.1 7.3 24 56 110 < 0.10 0.28

Station 3
Maireana

astrotricha
5/08/11

TW11-

07281.003
6.5 1.2 5.4 1.9 1.60 0.21 5.20 0.22 28 11.0 0.6 18.3 12 30 140 0.10 0.39
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Station
Variety or

scientific name

Date

rec'd at

lab

Lab No

Calcium

(Ca)

g/kg

Phos

(P)

g/kg

CA:P

ratio:1

Mg

index

Potas'm

(K)

%

Mag'm

(Mg)

%

Sodium

(Na)

%

Sulphur

(S)

%

Boron

(B)

mg/kg

Copper

(Cu)

mg/kg

Moly'm

(Mo)

mg/kg

Cu : Mo

ratio:1

Zinc

(Zn)

mg/kg

Man'ese

(Mn)

mg/kg

Iron

(Fe)

mg/kg

Cobalt

(Co)

mg/kg

Selen'm

(Se)

mg/kg

Reference range: 2.2-8.2 1.6-3.8 >2 <2.2 0.5-0.8 .12-.18 .09-.18 .14-.26 7.0-11 0.5-1 >5 20-33 20-40 30-50 0.1-0.2 0.1-0.2

Maximum tolerable level: 25 10 750 1,000 500 10 2.00

Station 3
Maireana

aphylla
5/08/11

TW11-

07281.004
7.0 1.2 5.8 1.4 1.30 0.24 0.79 0.17 26 8.0 0.4 20.0 11 33 130 0.10 0.30

Station 3
Astrebla

pectinata
5/08/11

TW11-

07281.005
3.9 1.0 3.9 1.0 0.51 0.13 0.20 0.09 10 6.0 3.1 1.9 17 89 160 0.40 0.42

Station 3 Erodium crinitum 5/08/11
TW11-

07281.006
15.0 2.0 7.5 0.8 1.40 0.27 0.58 0.23 29 12.0 1.8 6.7 18 27 1500 0.60 1.20

Station 3 Acacia victoriae 5/08/11
TW11-

07281.007
7.7 1.1 7.0 0.8 0.81 0.27 0.04 0.14 56 6.0 1.1 5.5 15 16 120 0.20 0.35

Station 3 Atriplex vesicaria 5/08/11
TW11-

07281.008
14.0 1.4 10.0 0.8 1.60 0.66 9.30 0.27 34 5.0 1.7 2.9 13 34 290 0.10 0.57

Station 3
Cullen

australasicum
5/08/11

TW11-

07281.009
16.0 3.3 4.8 0.7 1.40 0.36 0.04 0.33 25 9.0 3.3 2.7 23 48 150 0.20 0.16

Station 3
Trigonella

suavissima
18/06/12

TW12-

05248.001
27.0 2.2 12.3 22.8 1.2 0.33 0.36 0.26 54 11.0 0.6 18.3 18 33 220 0.20 2.7

Station 3
Astrebla

pectinata
18/06/12

TW12-

05248.002
1.5 0.6 2.5 2.3 0.68 0.05 0.32 0.23 14 5.0 4.2 1.2 11 41 170 0.10 1.1

Station 3 Erodium crinitum 18/06/12
TW12-

05248.003
21.0 2.2 9.5 15.2 1.4 0.23 0.80 0.29 36 12.0 0.6 20.0 21 23 280 0.10 0.98

Station 3
Maireana

aphylla
18/06/12

TW12-

05248.004
5.2 1.0 5.2 7.3 0.73 0.10 0.54 0.11 24 4.0 0.3 13.3 6 36 82 < 0.10 0.67

Station 3 Atriplex vesicaria 19/06/12
TW12-

05289.001
9.5 0.7 13.6 20.3 0.48 0.23 5 0.45 47 9.0 1.1 8.2 9 29 170 0.20 2.5

Station 3
Dactyloctenium

radulans
19/06/12

TW12-

05289.002
3.8 0.7 5.4 8.0 0.5 0.18 1 0.18 11 11.0 4.2 2.6 22 51 1100 0.40 1.1

Station 3
Cullen

australasicum
19/06/12

TW12-

05289.003
12.0 2.1 5.7 7.6 1.6 0.17 0.02 0.21 21 5.0 0.5 10.0 27 43 360 0.10 0.56

Station 3 Acacia victoriae 19/06/12
TW12-

05289.004
14.0 1.3 10.8 14.2 1 0.16 0.03 0.15 20 8.0 0.5 16.0 28 36 130 0.20 0.26

Station 3 Acacia victoriae 14/09/12
TW12-

07549.001
52.0 0.9 57.8 0.1 0.59 0.36 0.07 0.17 100 13.0 2.0 6.5 27 28 160 < 0.10 0.2

Station 3
Astrebla

pectinata
14/09/12

TW12-

07549.002
3.4 0.4 8.5 1.2 0.61 0.15 0.45 0.28 20 7.0 3.8 1.8 18 16 180 0.30 0.83



P a g e | 37

Station
Variety or

scientific name

Date

rec'd at

lab

Lab No

Calcium

(Ca)

g/kg

Phos

(P)

g/kg

CA:P

ratio:1

Mg

index

Potas'm

(K)

%

Mag'm

(Mg)

%

Sodium

(Na)

%

Sulphur

(S)

%

Boron

(B)

mg/kg

Copper

(Cu)

mg/kg

Moly'm

(Mo)

mg/kg

Cu : Mo

ratio:1

Zinc

(Zn)

mg/kg

Man'ese

(Mn)

mg/kg

Iron

(Fe)

mg/kg

Cobalt

(Co)

mg/kg

Selen'm

(Se)

mg/kg

Reference range: 2.2-8.2 1.6-3.8 >2 <2.2 0.5-0.8 .12-.18 .09-.18 .14-.26 7.0-11 0.5-1 >5 20-33 20-40 30-50 0.1-0.2 0.1-0.2

Maximum tolerable level: 25 10 750 1,000 500 10 2.00

Station 3 Atriplex vesicaria 14/09/12
TW12-

07549.003
15.0 0.8 18.8 0.9 1.7 0.37 5.8 0.45 37 7.0 1.1 6.4 17 43 360 0.20 0.66

Station 3
Maireana

astrotricha
14/09/12

TW12-

07549.004
8.5 0.8 10.6 0.8 1 0.33 5.9 0.15 39 10.0 0.5 20.0 12 57 350 0.20 0.38

Station 3
Maireana

aphylla
14/09/12

TW12-

07549.005
5.9 1.0 5.9 1.3 1 0.18 0.88 0.15 38 9.0 0.6 15.0 12 59 270 0.20 0.64

Station 3
Maireana

aphylla
14/09/12

TW12-

07549.006
5.1 0.8 6.4 0.9 0.64 0.2 1.5 0.21 29 10.0 0.2 50.0 11 56 240 0.10 0.47

Station 3
Astrebla

pectinata
14/09/12

TW12-

07549.007
2.3 0.4 5.8 3.6 1 0.05 0.28 0.28 6 6.0 0.9 6.7 25 24 150 0.20 0.38

Station 3
Dactyloctenium

radulans
14/09/12

TW12-

07549.008
11.0 0.7 15.7 1.1 1.6 0.3 5.9 0.4 38 9.0 0.7 12.9 14 48 250 0.20 0.45

Station 3 Atriplex vesicaria 14/09/12
TW12-

07549.009
3.8 1.0 3.8 1.5 0.91 0.21 1.7 0.16 30 7.0 0.6 11.7 13 26 490 0.20 0.28

Station 3
Maireana

aphylla
14/09/12

TW12-

07549.010
Samples corrupted at lab in error - results unable to be obtained - no spare sample sent therefore no retention sample available for re-testing

Station 3
Maireana

astrotricha
14/09/12

TW12-

07549.011
Samples corrupted at lab in error - results unable to be obtained - no spare sample sent therefore no retention sample available for re-testing

Station 3
Astrebla

pectinata
14/09/12

TW12-

07549.012
3.4 1.0 3.4 1.5 0.75 0.16 0.48 0.11 16 6.0 1.6 3.8 18 81 300 0.30 0.23

Station 3 Erodium crinitum 14/09/12
TW12-

07549.013
20.0 1.7 11.8 0.6 1.4 0.29 0.47 0.17 29 10.0 0.2 50.0 26 20 460 0.30 0.29

Station 3
Cullen

australasicum
14/09/12

TW12-

07549.014
11.0 1.8 6.1 1.3 1.9 0.33 0.03 0.2 24 6.0 3.2 1.9 24 62 380 0.20 4

Station 3
Zygochloa

paradoxa
29/11/12

TW12-

09512.001
2.9 1.9 1.5 1.5 0.6 0.13 0.09 0.10 2 4.0 1.4 3 12 9 190 0.10 0.23

Station 3
Eragrostis

australasica
29/11/12

TW12-

09512.002
3.2 1.7 1.9 2.4 1.0 0.10 0.17 0.25 14 8.0 2.4 3 15 35 250 0.20 0.51

Station 3
Maireana

astrotricha
29/11/12

TW12-

09512.003
7.8 0.7 11.1 0.9 1.1 0.38 5.70 0.14 41 14.0 1.5 9 7 65 410 0.40 0.31

Station 3
Maireana

aphylla
29/11/12

TW12-

09512.004
5.6 1.1 5.1 1.4 1.0 0.18 0.66 0.15 51 11.0 1.4 8 10 52 400 0.30 0.84



P a g e | 38

Station
Variety or

scientific name

Date

rec'd at

lab

Lab No

Calcium

(Ca)

g/kg

Phos

(P)

g/kg

CA:P

ratio:1

Mg

index

Potas'm

(K)

%

Mag'm

(Mg)

%

Sodium

(Na)

%

Sulphur

(S)

%

Boron

(B)

mg/kg

Copper

(Cu)

mg/kg

Moly'm

(Mo)

mg/kg

Cu : Mo

ratio:1

Zinc

(Zn)

mg/kg

Man'ese

(Mn)

mg/kg

Iron

(Fe)

mg/kg

Cobalt

(Co)

mg/kg

Selen'm

(Se)

mg/kg

Reference range: 2.2-8.2 1.6-3.8 >2 <2.2 0.5-0.8 .12-.18 .09-.18 .14-.26 7.0-11 0.5-1 >5 20-33 20-40 30-50 0.1-0.2 0.1-0.2

Maximum tolerable level: 25 10 750 1,000 500 10 2.00

Station 4
Cullen

australasicum
4/08/11 - Insufficient sample

Station 4
Cullen

australasicum
4/08/11 - Insufficient sample

Station 4
Trigonella

suavissima
4/08/11 - Insufficient sample

Station 4 Acacia victoriae 4/08/11
TW11-

07227.001
17.0 1.3 13.1 0.4 0.77 0.22 0.04 0.18 81 6.0 4.1 1.5 19 42 130 0.40 0.12

Station 4
Zygochloa

paradoxa
4/08/11

TW11-

07227.002
4.0 2.1 1.9 1.6 0.82 0.12 0.05 0.08 11 3.0 1.3 2.3 19 13 87 0.10 0.13

Station 4 Atriplex vesicaria 4/08/11
TW11-

07227.003
15.0 0.8 18.8 0.9 1.50 0.26 4.90 0.37 39 5.0 2.4 2.1 16 83 470 0.30 0.29

Station 4 Acacia victoriae 29/08/11
TW11-

07957.001
16.0 1.8 8.9 0.6 0.99 0.14 0.03 0.19 56 8.0 5.1 1.6 27 22 120 < 0.10 0.08

Station 4
Astrebla

pectinata
29/08/11

TW11-

07957.002
5.0 1.4 3.6 1.4 0.97 0.20 0.06 0.50 14 5.0 6.3 0.8 10 74 470 0.50 0.56

Station 4
Maireana

aphylla
29/08/11

TW11-

07957.003
2.8 0.8 3.5 3.1 1.20 0.11 0.73 0.13 26 6.0 0.8 7.5 11 24 110 0.10 0.37

Station 4 Aristida contorta 29/08/11
TW11-

07957.004
3.7 1.4 2.6 1.4 0.64 0.09 0.05 0.13 7 6.0 2.5 2.4 10 29 420 0.30 0.18

Station 4 Atriplex vesicaria 29/08/11
TW11-

07957.005
8.4 0.9 9.3 0.8 1.20 0.73 12.00 0.21 30 6.0 2.6 2.3 9 38 520 0.20 0.12

Station 4
Zygochloa

paradoxa
29/08/11

TW11-

07957.006
6.1 5.1 1.2 0.7 0.63 0.32 0.16 0.11 7 6.0 2.3 2.6 20 31 170 0.20 0.09

Station 4 Erodium crinitum 29/08/11
TW11-

07957.007
34.0 4.1 8.3 0.3 1.10 0.22 0.30 0.57 25 11.0 3.7 3.0 42 21 1300 0.60 < 0.01

Station 4
Trigonella

suavissima
29/08/11

TW11-

07957.008
17.0 3.2 5.3 1.4 2.80 0.34 0.36 0.73 42 14.0 6.0 2.3 39 36 400 0.30 0.03

Station 4
Cullen

australasicum
30/08/11

TW11-

07991.001
8.1 1.7 4.8 1.5 1.40 0.15 0.04 0.16 22 7.0 4.2 1.7 17 19 160 0.10 0.35

Station 4
Zygochloa

paradoxa
19/12/11

TW11-

11297.001
4.5 0.6 7.5 25.1 0.19 0.26 0.13 0.08 41 2.0 0.7 2.9 4 36 230 0.20 0.30
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Station
Variety or

scientific name

Date

rec'd at

lab

Lab No

Calcium

(Ca)

g/kg

Phos

(P)

g/kg

CA:P

ratio:1

Mg

index

Potas'm

(K)

%

Mag'm

(Mg)

%

Sodium

(Na)

%

Sulphur

(S)

%

Boron

(B)

mg/kg

Copper

(Cu)

mg/kg

Moly'm

(Mo)

mg/kg

Cu : Mo

ratio:1

Zinc

(Zn)

mg/kg

Man'ese

(Mn)

mg/kg

Iron

(Fe)

mg/kg

Cobalt

(Co)

mg/kg

Selen'm

(Se)

mg/kg

Reference range: 2.2-8.2 1.6-3.8 >2 <2.2 0.5-0.8 .12-.18 .09-.18 .14-.26 7.0-11 0.5-1 >5 20-33 20-40 30-50 0.1-0.2 0.1-0.2

Maximum tolerable level: 25 10 750 1,000 500 10 2.00

Station 4 Aristida contorta 19/12/11
TW11-

11297.002
2.6 0.7 3.7 5.8 0.46 0.08 0.03 0.09 8 4.0 1.6 2.5 15 34 1000 0.40 0.20

Station 4
Astrebla

pectinata
19/12/11

TW11-

11297.003
2.9 0.8 3.6 5.5 0.55 0.10 0.06 0.23 9 2.0 3.3 0.6 14 50 460 0.30 0.19

Station 4
Astrebla

pectinata
19/12/11

TW11-

11297.004
4.1 1.8 2.3 3.8 1.10 0.11 0.01 0.28 5 3.0 3.6 0.8 16 26 390 0.30 0.13

Station 4
Maireana

aphylla
19/12/11

TW11-

11297.005
12.0 1.1 10.9 10.1 1.20 0.17 0.58 0.18 24 5.0 0.3 16.7 7 110 420 0.30 0.38

Station 4
Cullen

australasicum
19/12/11

TW11-

11297.006
11.0 0.8 13.8 11.2 0.99 0.13 0.04 0.12 39 4.0 19.0 0.2 24 23 500 0.10 0.06

Station 4 Acacia victoriae 19/12/11
TW11-

11297.007
15.0 0.8 18.8 21.0 0.72 0.13 0.02 0.13 38 6.0 2.6 2.3 17 20 310 0.10 0.14

Station 4 Acacia victoriae 21/05/12
TW12-

04456.001
8.9 1.2 7.4 12.7 0.71 0.10 0.02 0.12 27 7.0 2.5 2.8 20 14 75 < 0.10 < 0.01

Station 4 Acacia victoriae 21/05/12
TW12-

04456.002
3.7 1.0 3.7 4.1 0.92 0.11 0.01 0.10 20 4.0 0.8 5.0 12 15 67 < 0.20 0.12

Station 4
Astrebla

pectinata
21/05/12

TW12-

04456.003
5.1 2.0 2.6 3.8 1.4 0.19 <0.01 0.43 11 5.0 2.3 2.2 20 59 81 0.20 0.37

Station 4
Astrebla

pectinata
21/05/12

TW12-

04456.004
2.1 1.7 1.2 1.6 1.4 0.16 0.35 0.56 53 4.0 3.9 1.0 21 66 110 0.20 1.7

Station 4 Atriplex vesicaria 21/05/12
TW12-

04456.005
9.2 1.7 5.4 7.0 1.4 0.57 11 0.29 28 6.0 1.3 4.6 23 39 410 0.20 0.43

Station 4 Atriplex vesicaria 21/05/12
TW12-

04456.006
7.0 1.0 7.0 5.8 1.3 0.5 12 0.3 30 4.0 1.3 3.1 19 31 170 0.10 0.43

Station 4
Cullen

australasicum
21/05/12

TW12-

04456.007
12.0 2.1 5.7 6.8 1.8 0.22 0.15 0.22 28 9.0 3.7 2.4 31 28 110 0.10 0.16

Station 4
Cullen

australasicum
21/05/12

TW12-

04456.008
18.0 2.9 6.2 8.3 2.2 0.29 0.01 0.24 25 11.0 1.9 5.8 42 50 140 0.10 0.29

Station 4
Dactyloctenium

radulans
21/05/12

TW12-

04456.009
8.0 2.5 3.2 8.9 0.93 0.31 0.91 0.35 49 5.0 2.0 2.5 29 65 360 0.50 0.3

Station 4
Dactyloctenium

radulans
21/05/12

TW12-

04456.010
8.9 2.2 4.0 6.6 1.4 0.28 1.4 0.45 11 8.0 0.9 8.9 27 170 100 0.20 0.29
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Station
Variety or

scientific name

Date

rec'd at

lab

Lab No

Calcium

(Ca)

g/kg

Phos

(P)

g/kg

CA:P

ratio:1

Mg

index

Potas'm

(K)

%

Mag'm

(Mg)

%

Sodium

(Na)

%

Sulphur

(S)

%

Boron

(B)

mg/kg

Copper

(Cu)

mg/kg

Moly'm

(Mo)

mg/kg

Cu : Mo

ratio:1

Zinc

(Zn)

mg/kg

Man'ese

(Mn)

mg/kg

Iron

(Fe)

mg/kg

Cobalt

(Co)

mg/kg

Selen'm

(Se)

mg/kg

Reference range: 2.2-8.2 1.6-3.8 >2 <2.2 0.5-0.8 .12-.18 .09-.18 .14-.26 7.0-11 0.5-1 >5 20-33 20-40 30-50 0.1-0.2 0.1-0.2

Maximum tolerable level: 25 10 750 1,000 500 10 2.00

Station 4 Erodium crinitum 21/05/12
TW12-

04456.011
23.0 1.6 14.4 15.6 1.5 0.33 0.4 0.26 36 10.0 0.8 12.5 21 47 190 0.20 0.19

Station 4
Maireana

aphylla
21/05/12

TW12-

04456.012
5.4 0.7 7.7 5.1 1.1 0.16 0.83 0.14 34 5.0 0.7 7.1 12 60 140 0.20 0.53

Station 4
Maireana

aphylla
21/05/12

TW12-

04456.013
6.6 1.6 4.1 10.0 0.68 0.17 1.9 0.17 31 6.0 0.5 12.0 14 93 130 0.20 0.24

Station 4
Zygochloa

paradoxa
21/05/12

TW12-

04456.014
2.7 2.6 1.0 2.0 1.4 0.11 0.12 0.1 7 5.0 0.8 6.3 19 18 62 0.20 0.18

Station 4 Aristida contorta 21/05/12
TW12-

04456.015
4.0 1.3 3.1 7.1 0.58 0.12 0.03 0.13 19 5.0 1.1 4.5 21 29 260 0.20 0.05

Station 4
Trigonella

suavissima
22/05/12

TW12-

04494.001
32.0 2.4 13.3 13.5 2.4 0.47 0.3 0.44 52 61.0 0.2 305 26 64 110 0.20 < 0.01

Station 4
Maireana

aphylla
5/12/12

TW12-

09722.001
5.7 1.1 5.2 1.7 1.2 0.1 0.6 0.1 22.0 6.0 0.5 12.0 8.0 34 110 0.3 0.34

Station 4
Maireana

astrotricha
5/12/12

TW12-

09723.001
8.5 0.7 12.1 1.1 1.1 0.2 3.9 0.2 34.0 6.0 0.4 15.0 11.0 52 700 0.4 0.53

Station 4
Eragrostis

australasica
5/12/12

TW12-

09724.001
2.2 0.9 2.4 1.9 0.5 0.1 0.1 0.2 15.0 3.0 4.8 0.6 13.0 15 260 0.2 0.31

Station 4
Zygochloa

paradoxa
6/12/12

TW12-

09772.001
2.6 2.8 0.9 1.5 0.7 0.2 0.1 0.1 34.0 2.0 2.2 0.9 24.0 14 130 0.2 0.81

Station 4
Chenopodium

nitrariaceum
6/12/12

TW12-

09775.001
11.0 1.1 10.0 0.7 0.9 0.2 3.6 0.6 110.0 7.0 0.8 8.8 6.0 21 230 0.3 0.93
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Appendix 3: Soil analyses

Station Location
Site

No

Report

Date

Lab Ref

No

Nitrogen Sulfate
Phos's

(Olsen)

Calcium

(Ca)

Magn'm

(Mg)

Potass'm

(K)

Sodium

(Na)

Cobalt

(Co)

Boron

(B)

Iron

(Fe)

Mang'ese

(Mn)

Copper

(Cu)

Zinc

(Zn)

Moly'm

(Mo)
pH

Total

Exchange

Capacity

(TEC)

Salinity

EC 1:5

kg/ha ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm dS/m

Reference range: 90-120 20-30 20-25 - - - - >1.5 >0.8
100-

400
80 - 140 >2.0 >8.0 0.8-1.2 6-6.5 12-25 <0.15

Station 1

Barrett

Swamp

Road

1 20/01/12
21272

B0032
31 15 11 3965 297 307 52 0.6 0.3 216 27.4 0.4 1 0.8 8.3 24.08 0.1

Station 1

Barrett

Swamp

Road

2 20/01/12
21272

B0033
10 10 6 991 152 203 259 0.4 0.3 555 25.5 0.5 1.3 0.5 8.7 8.1 0.1

Station 1

Barrett

Swamp

Road

3 20/01/12
21272

B0034
18 10 7 1529 196 257 80 0.6 0.4 447 33 0.5 1 0.7 8 10.66 0.1

Station 1
Fats

Paddock
4 20/01/12

21272

B0035
24 9 10 3314 505 717 88 0.4 0.4 254 26.6 0.3 1 1.4 7.9 23.85 0.1

Station 1

House Pdk -

edge of

Station 1 Crk

5 20/01/12
21272

B0036
4 15 3 1654 65 93 393 0.4 0.6 461 26.9 0.4 1 0.3 9.8 10.94 0.2

Station 1

House Pdk -

outer limit

of Station 1

Crk inside

6 20/01/12
21272

B0037
18 21 14 2190 146 720 1452 0.7 5.1 308 43.8 0.7 12.2 0.5 9.9 20.65 0.8

Station 1

Chapman

Creek

Floodplain

CC4 30/01/12
21372

B0022
42 24 6 4612 439 607 688 0.9 0.9 334 36.8 0.6 1.7 1.6 9.1 32.03 0.2

Station 1
Horse

Paddock
HP1 30/01/12

21372

B0023
20 79 7 4652 666 429 4377 0.6 0.9 287 31.8 0.5 1.1 1.3 7.4 51.01 6.3

Station 1

House

Paddock -

Station 1

Creek

6/09/12
1129

F043
28 79.2 1.4 514 210 99 206 0.3 3.3 368 46.1 2.7 14.8 0.5 9.1 5.57 0.8
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Station Location
Site

No

Report

Date

Lab Ref

No

Nitrogen Sulfate
Phos's

(Olsen)

Calcium

(Ca)

Magn'm

(Mg)

Potass'm

(K)

Sodium

(Na)

Cobalt

(Co)

Boron

(B)

Iron

(Fe)

Mang'ese

(Mn)

Copper

(Cu)

Zinc

(Zn)

Moly'm

(Mo)
pH

Total

Exchange

Capacity

(TEC)

Salinity

EC 1:5

kg/ha ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm dS/m

Reference range: 90-120 20-30 20-25 - - - - >1.5 >0.8
100-

400
80 - 140 >2.0 >8.0 0.8-1.2 6-6.5 12-25 <0.15

Station 1
Peachawarr-

ina Creek
PC1 6/09/12

1129

F044
5 161.5 3.1 4889 468 171 7326 0.8 21.7 160 117.9 0.9 1.8 0.6 8.4 62.45 6.3

Station 2

Arrow's

Paddock

(road edge)

1 30/01/12
21372

B0017
28 36 4 5161 479 278 179 0.3 1.2 33 33.3 0.3 0.8 0.9 8.6 32.21 0.2

Station 2

Arrow's

Paddock

(tableland)

2 30/01/12
21372

B0018
33 10 4 4971 558 479 1097 0.1 0.7 5 17.7 0 0.4 0.9 9.4 36.25 0.3

Station 2

Station 2

Creek

(floodout

area)

3 30/01/12
21372

B0019
20 28 3 3578 279 307 161 0.2 0.8 71 29.6 0.2 0.5 0.6 8.8 22.3 0.2

Station 2

Jacks Dam

Telephone

Tower

(tableland)

4 30/01/12
21372

B0020
44 13 6 4476 388 405 615 0.6 0.7 133 42.9 0.4 1.7 1.1 9.1 30.03 0.2

Station 2

Jack's Dam

(bottom of

dam bank

outside)

5 30/01/12
21372

B0021
44 247 30 3985 558 827 3534 0.4 2.4 74 61.3 0.2 1.5 0.8 8.3 43.43 4

Station 3

East of

Lindsays

Yard

20/01/12
21272

B0018
8 30 10 3153 424 647 633 0.6 1.3 380 49.4 0.6 1.3 1 8.8 24.35 0.5

Station 3
Bethanys

Yard
2 20/01/12

21272

B0019
17 12 3 677 74 180 18 0.3 0.3 220 17.9 0.2 1 0.2 7.8 4.72 0

Station 3
Bethanys

Yard
3 20/01/12

21272

B0020
35 13 4 790 139 305 69 0.4 0.4 306 39.2 0.3 1.3 0.4 8.2 6.41 0.1

Station 3

East of

Lindsays

Yard

4 20/01/12
21272

B0021
19 13 7 3172 389 600 56 0.5 0.5 379 34.2 0.6 1 1 8.2 21.6 0.1

Station 3
Bethanys

Yard
5 20/01/12

21272

B0022
6 6 5 2465 201 385 383 0.4 0.6 309 28.6 0.5 1 1.1 8.9 17.1 0.1
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Station Location
Site

No

Report

Date

Lab Ref

No

Nitrogen Sulfate
Phos's

(Olsen)

Calcium

(Ca)

Magn'm

(Mg)

Potass'm

(K)

Sodium

(Na)

Cobalt

(Co)

Boron

(B)

Iron

(Fe)

Mang'ese

(Mn)

Copper

(Cu)

Zinc

(Zn)

Moly'm

(Mo)
pH

Total

Exchange

Capacity

(TEC)

Salinity

EC 1:5

kg/ha ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm dS/m

Reference range: 90-120 20-30 20-25 - - - - >1.5 >0.8
100-

400
80 - 140 >2.0 >8.0 0.8-1.2 6-6.5 12-25 <0.15

Station 3
Bethanys

Yard
6 20/01/12

21272

B0023
42 13 4 2603 155 190 142 0.4 0.5 282 21.6 0.5 1 0.1 8.9 15.82 0.1

Station 3

West

Bethanys

Yard

7 20/01/12
21272

B0024
18 12 51 2866 693 1177 215 0.7 0.5 366 40.7 0.4 1.1 1.7 7.1 24.62 0.1

Station 3
Bannermans

Tank
20/01/12

21272

B0025
18 15 12 5628 705 653 1551 0.1 0.8 5 7.9 0.1 1 0.1 9.3 43.37 0.4

Station 3
East of

Middletons
20/01/12

21272

B0026
22 7 11 1456 243 357 62 0.6 0.6 347 39.7 1.6 6.4 0.6 7.9 10.88 0.1

Station 3
Mothers

Day Dam
1 5/07/12

751

P064
15 5.4 1.2 3853 368 314 162 0.2 0.5 178 13.7 0.6 1 1.4 8.4 24.51 0.1

Station 3
Mothers

Day Dam
2 5/07/12

751

P065
10 6.5 5.6 3766 320 363 1684 0.2 1.6 123 13.2 0.4 1 1.3 9.7 30.21 0.3

Station 3
Mothers

Day Dam
3 5/07/12

751

P066
15 7.2 4.4 3455 372 355 938 0.2 0.8 195 12 0.5 1 1.3 9.4 25.82 0.2

Station 3
Mothers

Day Dam
4 5/07/12

751

P067
15 10.1 4 3726 512 441 127 0.2 0.4 188 13.3 0.6 1 1.4 8.4 25.26 0.1

Station 3
Mothers

Day Dam
5 5/07/12

751

P068
15 133.5 2.3 2421 181 243 84 0.3 0.5 210 15.7 0.5 1 0.6 8.3 15.03 0.3

Station 3
Mothers

Day Dam
6 5/07/12

751

P069
24 15.1 5.2 3121 396 404 2825 0.2 1.8 32 20.5 0.2 1 1.4 9.7 32.73 0.6

Station 3 Colins Tank 7 5/07/12
751

P070
10 8.1 1.4 2255 122 197 67 0.3 0.3 190 27 0.3 1 0.5 8.7 13.42 0.1

Station 3 Colins Tank 8 5/07/12
751

P071
10 8.6 4.4 2172 113 382 20 0.3 0.3 176 22.6 0.3 1 0.5 8.7 13.19 0.1

Station 3 BK1 20/09/12
1206

K075
28 21.5 12.9 3757 494 639 723 0.5 0.4 213 28 0.8 1.1 0.9 7.6 28.7 0.9

Station 3 BK2 20/09/12
1206

K076
28 11.7 8.5 3486 530 704 475 0.4 0.4 211 25 0.7 1 1.3 8.5 26.41 0.1

Station 3 BK4 20/09/12
1206

K077
10 14.4 2.4 1121 167 162 283 0.3 0.4 349 18.9 0.8 1 0.3 8.8 8.85 0.1
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Station Location
Site

No

Report

Date

Lab Ref

No

Nitrogen Sulfate
Phos's

(Olsen)

Calcium

(Ca)

Magn'm

(Mg)

Potass'm

(K)

Sodium

(Na)

Cobalt

(Co)

Boron

(B)

Iron

(Fe)

Mang'ese

(Mn)

Copper

(Cu)

Zinc

(Zn)

Moly'm

(Mo)
pH

Total

Exchange

Capacity

(TEC)

Salinity

EC 1:5

kg/ha ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm dS/m

Reference range: 90-120 20-30 20-25 - - - - >1.5 >0.8
100-

400
80 - 140 >2.0 >8.0 0.8-1.2 6-6.5 12-25 <0.15

Station 3 BK5 20/09/12
1206

K078
37 12.3 10.2 3496 538 696 51 0.3 0.3 209 21.9 1.3 1.5 1.2 8 24.72 0.1

Station 3 Redlake 20/09/12
1206

K079
20 15.7 6.4 1867 205 304 70 0.4 0.3 345 45.9 0.7 1.4 0.4 8.7 12.43 0.1

Station 4
2 km East

Morley Dam
1 20/01/12

21272

B0027
21 46 10 1083 154 237 139 0.1 0.5 5 10.6 0.1 1 0.3 7.7 8.22 1.9

Station 4 Iraq Trough 2 20/01/12
21272

B0028
14 16 10 1065 148 231 133 0.6 0.3 347 29.3 0.3 1.2 0.4 8.5 7.97 0.1

Station 4

Kangaroo

Tank turn

off

3 20/01/12
21272

B0029
2 15 4 1887 67 106 18 0.2 0.1 208 17.6 0.2 1 0.2 8.9 10.62 0.1

Station 4

North West

of

Talatankna

4 20/01/12
21272

B0030
10 7 5 645 138 185 87 0.4 0.2 479 22.8 0.3 1.3 0.3 8.6 5.39 0.1

Station 4
Kangaroo

Tank area
4b 20/01/12

21272

B0031
15 15 3 4300 284 263 396 0.1 0.4 27 19.3 0.1 1 0.7 9.1 26.9 0.2
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Appendix 4: Soil carbon analyses

Station Location Report Date Lab Ref No
Total Organic

Carbon

Total

Inorganic

Carbon

Total

Carbon

Station 3 BK1 20/09/12 1206 K075 12% 24% 36%

Station 3 BK2 20/09/12 1206 K076 17% 36% 53%

Station 3 BK4 20/09/12 1206 K077 21% 2% 2%

Station 3 BK5 20/09/12 1206 K078 8% 24% 32%

Station 3 Redlake 20/09/12 1206 K079 6% 23% 29%
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Appendix 5: Water analyses

Station Site # Location
Nitrate

(NO3)

Phos's

(P)

Potass'm

(K)

Calcium

(Ca)

Mag'm

(Mg)

Sodium

(Na)

Sulphate

(S)

Boron

(B)

Copper

(Cu)

Zinc

(Zn)

Mang'ese

(Mn)

Iron

(Fe)

Cobalt

(Co)

Moly

(Mo)

Chloride

(Cl)
pH

Electrical

Condct'y

(Ece)

Total

Dissolved

Salts

(TDS)

Bicarb

HCO3

Alum'm

(Al)

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L dS/m mg/L mg/L ppm

Reference

Range:
<50 <1 <20 <500 <125 <180 <250 0.5 <0.1 2 <0.1 <0.3 <0.1 0.1 <350 6.5-8.5 <0.28 <175 <400 <5

Station 1 1
Creek - near

the house
< 5 0.12 16.3 8.2 3.2 498 1.0 1.33 0.01 0.01 0.09 7.89 0.01 0.01 138 8.1 1.9 1200 97.6 12.79

Station 1 2

Tank - 6 mile

south of

house

< 5 0.01 14.3 6.1 0.7 421 0.1 1.11 0.01 0.01 0.01 0.08 0.01 0.01 111 8.4 1.6 1020 78.08 0.14

Station 1 3
Bore - trough

in yard
9 0.23 15.4 6.6 0.9 426 0.3 1.20 0.01 0.01 0.01 0.08 0.01 0.01 133 8.1 1.6 1040 82.96 0.09

Station 2 1 Jack's Dam LOW 0.56 13.9 27.2 6.4 83 11.3 0.05 0.00 0.00 0.01 1.29 0.00 0.00 41 7.4 0.6 365 39.04 2.23

Station 2 2 Arrow's Dam LOW 0.03 9.4 131.7 11.5 125 119.7 0.21 0.00 0.00 0.00 0.00 0.01 0.00 102 7.6 1.2 8 9.76 0.01

Station 2 3 House Dam LOW 0.06 8.0 22.8 4.7 43 19.5 0.02 0.07 0.06 0.00 0.04 0.01 0.01 20 7.0 0.4 235 9.76 0.05

Station 3 1
Mothers Day

Dam
8 0.58 12.8 19.0 11.9 243 1.4 0.55 0.02 0.04 0.14 25.67 0.01 0.01 31 7.9 1.0 615 53.68 41.68

Station 3 2
Middleton's

Tank
< 5 0.02 39.2 4.9 92.5 1536 165.9 1.82 0.01 0.01 0.01 0.11 0.01 0.01 1945 8.5 7.3 4720 87.84 0.19

Station 4 1
Look Out

Trough
10 0.01 8.2 5.3 1.3 576 1.1 1.56 0.01 0.01 0.01 0.07 0.01 0.01 266 8.4 2.2 1410 92.72 0.10

Station 4 2 Red Dam 16 0.15 51.9 185.6 20.9 288 194.3 0.42 0.01 0.01 0.01 0.01 0.01 0.01 355 7.4 2.4 1520 29.28 0.01

Station 4 3 Kalatinkna 6 0.02 9.5 4.5 1.0 747 1.3 1.54 0.01 0.01 0.01 0.02 0.01 0.01 408 8.3 3.0 1880 117.1 0.04
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Appendix 6: Blood analyses

Station
Animal

ID
Age Gender Condition Pregnant Lactating

Calcium
Cobalt

(Vit B12)
Copper Magnesium Phosphorus

Selenium

(GSH PX)
Zinc

mmol/L ρmol/L µmol/L mmol/L mmol/L U/gHb µmol/L

Station 2 - SHEEP Target range (sheep)
2.12 -

2.87
400 - 5000 9 - 25 .74 - 1.44 1.13 - 2.58 50-550

7.0 -

25.0

2 5.5 Ewe 2.5 No Wet 2.48 2061 12.8 0.81 0.79 812 10.7

5 6.5 Ewe 2.5 No Wet 2.15 1139 21.6 0.94 1.67 609 11.4

3 2.5 Ewe 3 No Dry 2.52 1277 16.7 0.84 1.65 757 14.9

6 1.5 Ewe 3 No Dry 2.66 419 15.7 0.85 1.59 819 11.5

7 2.5 Ewe 3 No Dry 2.53 689 12.8 0.81 1.32 696 12.1

9 3.5 Ewe 3 No Wet 2.48 1258 19.6 0.85 0.58 700 9.3

1 4.5 Ewe 3.5 No Dry 2.51 582 13.7 0.97 1.48 641 11.5

10 4.5 Ewe 3.5 No Dry 2.67 1544 15.7 0.93 1.34 827 11.9

8 2.5 Ewe 4 No Dry 2.57 1142 16.2 0.83 2.03 699 10.4

4 2.5 Wether 4.5 No N/A 2.77 764 15.7 0.91 2.18 788 12.8

Station 1 - CATTLE Target range (cattle) 2 - 2.75 130 - 500 9 - 20 .74 - 1.44 0.8 - 2.80 40 - 300 8 - 23

1 Adult Cow 4 Yes Dry 2.46 494 10.3 0.98 1.17 362 12.6

2 Adult Cow 4 Yes Dry 2.29 222 8.8 0.93 1.84 345 14.3

3 Adult Cow 4 Yes Dry 2.32 337 10.8 0.86 1.48 368 14

4 Adult Cow 4 Yes Dry 2.22 327 12.3 0.98 1.07 454 13.4

5 Adult Cow 4 Yes Dry 2.22 276 11.8 0.94 1.62 378 17.2

6 Adult Cow 4 Yes Dry 2.37 314 12.3 0.78 1.19 341 10.5

7 Adult Cow 4 Yes Dry 2.32 329 20.1 0.87 1.1 349 9

8 Adult Cow 4 Yes Dry 2.35 370 12.3 0.92 1.52 369 12.3

9 Adult Cow 4 Yes Dry 2.2 342 9.8 0.82 1.04 351 12.1

10 Adult Cow 4 Yes Dry 2.07 321 8.8 0.83 1.39 362 10.5
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Station
Animal

ID
Age Gender Condition Pregnant Lactating

Calcium
Cobalt

(Vit B12)
Copper Magnesium Phosphorus

Selenium

(GSH PX)
Zinc

mmol/L ρmol/L µmol/L mmol/L mmol/L U/gHb µmol/L

Station 4 - CATTLE Target range (cattle) 2 - 2.75 130 - 500 9 - 20 .74 - 1.44 0.8 - 2.80 40 - 300 8 - 23

1 Adult Bull 3 N/A N/A 2.31 453 13.7 0.95 1.67 244 14.3

2 Adult Cow 3.5 Yes Wet 2.73 244 18.2 0.62 0.61 293 10

3 Adult Cow 3.5 Yes Dry 2.63 257 14.2 0.87 1.29 256 10.9

4 Adult Cow 3.5 Yes Dry 2.53 320 15.2 0.97 1.13 342 8.3

5 Adult Cow 3.5 Yes Dry 2.74 308 14.2 0.76 1.39 196 10

6 Adult Cow 3.5 Yes Wet 2.27 214 11.3 0.77 1.17 350 11.8

7 Adult Cow 3.5 Yes Wet 2.57 252 16.2 0.77 1.58 326 9.4

8 Adult Cow 3.5 Yes Dry 2.61 286 14 0.93 1.52 296 9.7

9 Adult Cow 3.5 Yes Wet 2.28 224 9.3 0.83 1.11 196 7.9

10 Adult Cow 3.5 Yes Wet 2.42 279 13.7 0.92 0.99 279 12.6

Station 3 - CATTLE

2 Adult Cow 2 Yes Dry 2.28 323 14.2 1.01 1.47 315 17.5

7 Adult Cow 2 Yes Dry 2.47 211 21.8 0.62 1.31 468 6.4

9 Adult Steer 2.5 N/A N/A 2.28 243 12.3 0.86 1.53 342 14.3

10 Adult Bull 2.5 N/A N/A 2.28 176 11.8 0.83 1.02 330 16.6

3 Adult Cow 3.5 Yes Dry 2.55 244 13.2 1.09 2.09 343 20.1

1 Adult Cow 4 Yes Dry 2.28 273 11.8 1.04 1.23 382 17

4 Adult Cow 4 Yes Dry 2.22 292 10.3 1.15 1.22 390 13.9

5 Adult Cow 4 Yes Dry 2.23 187 11.8 0.97 1.67 401 16.9

6 Adult Cow 4 Yes Dry 2.41 410 17.7 0.97 1.5 433 20.7

8 Adult Cow 4.5 Yes Dry 2.28 406 13.7 1.01 1.42 432 20.1
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Station Animal ID
GGT GLDH AST CK Urea Protein Albumin Glob ALB/Glob BHB SO4 Pepsin

U/L U/L U/L U/L mmol/L g/L g/L g/L mmol/L mmol/L U/L

Station 2 - SHEEP 0-55 0-30 0-130 0-300 2.9 - 7.1 55-80 26-36 30-57 .5-1.1 0.00-.80 .70 - 2.0 0.00 - 2.0

2 55 14 96 574 4.8 65.8 32.6 33.2 1 0.28 1.78 0

5 65 7 81 1673 4.5 78.6 29.9 48.7 0.6 0.33 0.84 0.7

3 63 27 94 121 6.2 72.7 33.9 38.8 0.9 0.19 0.9 0

6 52 0 100 348 5.1 66.1 32.1 34 0.9 0.24 1.07 0.1

7 63 119 99 203 5.2 65.5 30.9 34.6 0.9 0.26 1.04 0

9 46 12 119 92 5.3 67.4 32.6 34.8 0.9 1.04 1.23 0.7

1 58 13 82 166 5.1 71 34.4 36.6 0.9 0.18 1.16 0.2

10 52 5 91 462 6.8 80.5 35.8 44.7 0.8 0.15 1.01 0.1

8 49 2 85 183 4.4 61.3 28.7 32.6 0.9 0.23 1.01 0.2

4 52 2 77 151 4.8 71.6 33.4 38.2 0.9 0.14 0.98 0.1

Station 1 - CATTLE 0 - 35 0-30 0 - 120 0-300 2.1 - 10.7 60 - 85 25 - 38 30 - 45 0.7 - 1.1 0.00-.80 .70 - 2.0 0.0 - 5.0

1 4 10 78 113 3 86.3 37.9 48.4 0.8 0.25 1.07 1.6

2 8 20 71 176 8.1 74.9 40.1 34.8 1.2 0.14 1.32 2.6

3 12 7 59 181 3.5 82.6 38.2 44.4 0.9 0.37 1.32 1.5

4 16 9 66 122 3 75.9 33.6 42.3 0.8 0.43 1 6.2

5 3 5 116 3130 3.8 79.3 39.5 39.8 1 0.46 1.4 2.3

6 15 9 84 1045 4.2 72.6 39.2 33.4 1.2 0.65 1.52 2.9

7 25 11 77 622 3 94.2 36.6 57.6 0.6 0.14 1.03 0.6

8 5 6 68 343 3.8 82.9 37.8 45.1 0.8 0.33 1.4 2.5

9 2 5 69 90 2.6 67.5 39.7 27.8 1.4 0.47 1.35 26.3

10 1 19 67 96 3.3 70.4 39.2 31.2 1.3 0.37 1.38 2.1
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Station Animal ID
GGT GLDH AST CK Urea Protein Albumin Glob ALB/Glob BHB SO4 Pepsin

U/L U/L U/L U/L mmol/L g/L g/L g/L mmol/L mmol/L U/L

Station 4 - CATTLE 0 - 35 0-30 0 - 120 0-300 2.1 - 10.7 60 - 85 25 - 38 30 - 45 0.7 - 1.1 0.00-.80 .70 - 2.0 0.0 - 5.0

1 37 34 124 96 3 91.4 35.9 55.5 0.6 0.28 0.67 2.3

2 18 18 96 127 2.9 79.6 39.6 40 1 0.38 1.24 1.8

3 18 29 92 124 2.3 82.6 41.4 41.2 1 0.27 1.31 0.8

4 2 13 102 596 3.8 77.7 35.7 42 0.9 0.23 1.16 1.6

5 11 10 69 90 2.6 74.3 39.4 34.9 1.1 0.39 1.44 2.1

6 13 13 144 2259 2.5 67.9 38.4 29.5 1.3 0.47 1.53 1.9

7 11 16 74 226 2.9 71.1 38 33.1 1.1 0.29 0.76 0

8 8 9 119 2644 3.5 73.3 36.7 36.6 1 0.23 1.52 0.3

9 13 17 124 1391 2.5 69.8 37.1 32.7 1.1 0.53 1.56 3.7

10 5 15 132 1150 2.3 78.7 39.6 39.1 1 0.36 1.24 1.3

Station 3 - CATTLE

2 19 59 126 889 7.8 80 40.2 39.8 1 0.19 0.88 1.9

7 24 24 64 316 8.3 82.8 34.8 48 0.7 0.38 0.99 4.5

9 1 30 134 282 7.2 76.4 34.8 41.6 0.8 0.16 1.37 2.5

10 21 9 150 1073 9 82.5 39.6 42.9 0.9 0.27 0.96 1.6

3 14 24 94 399 9.1 79.5 42.2 37.3 1.1 0.13 1.57 1

1 4 24 206 3605 8.5 82.9 38.8 44.1 0.9 0.18 1.76 0.5

4 5 31 139 1616 7 75.5 38.8 36.7 1.1 0.16 1.75 1.1

5 8 26 180 5157 5.6 67.3 41.6 235.7 1.6 0.27 1.51 1.6

6 22 21 138 2287 7.5 75.6 41.4 34.2 1.2 0.26 1.75 0.8

8 4 23 129 1381 8.3 66.5 39.8 26.7 1.5 0.17 1.59 2
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Appendix 7: Deficiency and toxicity symptoms of key minerals
affecting animal production
(Hungerford, 1990; Puls, 1989; Underwood & Suttle, 1999)

Mineral Deficiency symptoms Toxicity symptoms Comments

Calcium Milk fever
o Muscle tremors
o Staggers
o Unable to stand

Water belly
o Straining to urinate
o Swollen abdomen
o Hunched up appearance

Poor skeletal growth
Bone abnormalities
Reduced milk production

Toxicity rarely occurs

High levels of calcium in late
pregnancy may predispose
animals to milk fever

Calcium deficiency
can be induced by
comparatively high
phosphorus levels, a
Ca:P greater than 2:1
is desirable

Phosphorus Poor skeletal growth
Loss of appetite
Pica

o Craving/consumption of
abnormal materials (eg.
bark)

Infertility

Sudden death, some animals
found with head swelling

May predispose animals to
water belly

High levels of P can
induce a calcium
deficiency, therefore
a Ca:P greater than
2:1 is desirable

Potassium Reduced appetite
Poor growth
Muscular weakness
Hind leg stiffness
Lethargy

Induced hypomagnesaemia
o See Mg deficiency

symptoms

Hypomagnesaemia
induced if
Ca + Mg : K (%)
> 1 : 2.2

Magnesium Hypomagnesaemia (tetany)
o Irritability
o Staggers
o Muscle twitching
o Frothing at mouth
o Convulsions

Loss of appetite

Loss of appetite
Reduced growth rate
Severe diarrhoea
Drowsiness

Sodium Pica (see description above)
Salt craving
Excessive water intake
Loss of appetite
Rough coat
Weight loss
Reduced milk production

Reduced growth rate
Anorexia
Water retention
Vomiting
Diarrhoea
Excessive water intake
Muscular spasms
Convulsions

Sulphur Decreased appetite
Reduced growth rate
Poor wool growth
Wool or hair shedding
Excess salivation
Cloudy eyes
Emaciation leading to death

Reduced appetite
Reduced growth rate

High levels may contribute to
the development of:
1. Polioencephalomalacia

o Animals appear blind
o Staggers
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Mineral Deficiency symptoms Toxicity symptoms Comments

Sulphur
(cont’d)

o Often found lying on
side, legs extended,
head held back

2. Copper deficiency (see Cu
deficiency symptoms)

Copper Faded wool/coat colour
‘Steely wool’ (sheep)
Thin, wavy, harsh coat (cattle)
Anaemia
Osteoporosis
Abnormal gait
Swayback
Diarrhoea
Infertility
Reduced immune response

Accelerated breathing
Weakness
Excessive thirst
Dark brown urine
Arched back
Jaundice
Diarrhoea

Copper deficiency
can be induced by
comparatively high
molybdenum levels,
a Cu:Mo greater
than 5:1 is desirable

Molybdenum May indirectly reduce ability of
animals to metabolise and
excrete nitrite

Reduced growth rate
Anorexia
Diarrhoea
Infertility
Lameness
Osteoporosis
Spontaneous bone fractures
Faded wool/coat colour

High levels of Mo
can induce a copper
deficiency, therefore
a Cu:Mo greater
than 5:1 is desirable

Dietary Mo levels
greater than 10ppm
can cause toxicity
regardless of Cu
level

Sulphate:Mo ratio
should be > 100:1

Zinc Loss of appetite/anorexia
Thickening, hardening, fissuring
of skin (parakeratosis or eczema)
Loss of wool crimp (sheep)
Rough hair coat (cattle)
Wool or hair shedding
Excessive salivation
Bowing of hind limbs
Stiffness of joints
Swelling of hocks
Reduced fertility
Wool eating
Anaemia

Reduced growth rate (young
animals)
Reduced feed intake
Decreased feed efficiency
Diarrhoea
Pica
Chronic constipation (cattle)
Abdominal pain

Manganese Difficulty standing
Joint pains
Poor locomotion and balance
Reduced fertility
Reduced foetal growth
Abortions
Increased % of male calves

Reduced feed intake
Reduced growth rate
Anorexia
Anaemia
Abdominal discomfort
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Appendix 8: List of abbreviations for plant analysis elements

Plant analysis elements with corresponding abbreviations and measurement are listed below.

 Dry matter (DM %)

 Crude protein (CP %)

 Dry matter digestibility (DMD %)

 Dry organic matter digestibility (DOMD %)

 Neutral detergent fibre (NDF %)

 Estimated metabolisable energy (ME) (MJ/kg DM)

 Calcium (Ca) (%)

 Magnesium (Mg) (%)

 Phosphorus (P) (%)

 Potassium (K) (%)

 Sodium (Na) (%)

 Sulphur (S) (%)

 Cobalt (Co) (mg/kg)

 Copper (Cu) (mg/kg)

 Iron (Fe) (mg/kg)

 Manganese (Mn) (mg/kg)

 Molybdenum (Mo) (mg/kg)

 Selenium (Se) (mg/kg)

 Boron (B) (mg/kg)

 Zinc (Zn) (mg/kg)


