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LEADERS IN BIOLOGY AND MINERAL FERTILISERS
Greetings

Welcome to the Western Mineral Fertilisers “Update” — our new
quarterly newsletter — providing information on topics affecting
agriculture in WA.

Over the past 7 years Western Mineral Fertilisers have been supplying
mineral fertilisers and biological products to broadacre, cropping,
pasture, vineyards, olives, horticulture, citrus etc - with supporting ‘on
farm’ programs and advice. The establishment of the manufacturing
facility at Tenterden (just north of Mt Barker) enables the Company to
produce specific fertilisers for West Australian conditions.

After some early production issues, the facility now produces a high
quality granular fertiliser — producing excellent field results in all facets
of agriculture.

This newsletter is not only designed to keep growers informed, but also
acts as a forum to pass on information that growers need to know. We
encourage you to contact us if you require further information or if you
wish to contribute to this newsletter.

All the best for the 2005 season.
Stephen Frost (Managing Director)

West C ¢t Update : Western Mineral Fertilisers have an ever increasing customer base in the
es oasg paate . South West coastal region of Western Australia. Our fertilisers, microbes
and programs have been having excellent results across agriculture — for
example in horticulture, citrus, viticulture, olives, potatoes, grazing and
dairy, etc.

To cater for the increased demand, Agra-Force Fertilisers (Western
Mineral Fertiliser distributors in Bunbury) — are in the process of
expanding the current facilities to better accommodate the warehousing,
bulk handling & supply of Western Mineral Fertiliser products. They are
extending storage capacity, allowing them to hold not only large
quantities of fertilisers, but also a wider range of products — making them

Chris de Largie (Harvey). - readily available on short notice, and with ease of handling and loading.

1! year mineralfbiological ™ Agra-Force also offer blending, bagging and the dispatch of bulk
" \ine and cover crop program J fertilisers to the South West coast region. For excellent service and

o =1 products contact Brett, Linda & Wendy (9725-6557).

Upcoming Grazing & Cropping Seminar Series :

16 Feb 05 - Bunbury  (10.30am to 1pm) — Agra-Force (9725-6557)
21 Feb 05 - Pingelly (1.30pm to 5.30pm) — Andrew (9887-1476a/h)
28 Feb 05 - Gingin (7pm to 10pm) — Tex (9575-2328a/h)

9 Mar 05 - Denmark  (1.30pm to 5.30pm) — John (0408-409-327)

Contents in This “Updata” :

Welcome from the Managing Director
West Coast Update -Agra-Force Upsizing
Upcoming Seminar Series

Technical Update — Aluminium & Silicates

For further information, venue details, and bookings please contact Head [EeI{e]olU]olel-1-RuRe (=N N =1e)Wio sl 1M BE\TRTo] gl 1=YeTe)
Office at Tenterden (08)-9851-7222. You can also contact us if you have a EEEEIRU ol EI-Tl [V MM ol-K=1oTo W 5 ETaY=YY

group of growers who would like a seminar in your area discussing mineral Microbe Update — Plants talking to microbes?
fertilisers and microbes. Soil Testing Update — Soil testing time
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Taochnical Update - “Aluminium and Silicates in Plant Nutrition” : Page 2.

Review by Paul Storer

Introduction:

Silicates are formed from the element Silicon (Si). Silicon is a beneficial element for higher plants & is found in
significant quantities in most plants - amounts comparable to that of phosphorus, calcium and magnesium. Plants
can contain silicon at levels higher than any other mineral *. Bio-available Silicon is typically absorbed by plants as a
Silicate (“monosilicic acid”, H4SiO, - also called orth03|I|C|c acid”). The Silicon is deposited as silica in the plant cell
walls, improving cell wall structural rigidity and strength plant architecture and leaf erectness.

Silicon can stimulate plant photosynthesis, decrease susceptibility to disease and insect damage, and alleviate water
and various mineral stresses **

5,6,7,8,9,

Silicon can decrease the toxic effects of Aluminium 10.11 " Several mechanisms have been proposed to explain

Aluminium (Al) detoxification by Silicon :

e Silicon binds to aluminium - forming less toxic aluminosilicates *>® (see Fig 1),

e Silicon increases soil pH - Aluminium is very water soluble & mobile at acid pH'’s ®. Aluminium precipitates and
falls out of solution at pH'’s above 4.6 in CaCl, '°; (see Fig 2) and

e Silicon mediated plant detoxification mechanrsms — Silicates added to soils with h/gh Aluminium concentrations
can greatly st/mu/ate plant roots to secrete organic acids (eg citrate and malate °) and phenolics (eg catechin
and quercet/n ) these organic exudates can chelate to Aluminium and reduce the activity of free Al ions.

25 . . -
Fig 1: Monosilicic acid (H,SiOz)can | & Fl'og t2 Re'at'°.“52'l'°
react with Aluminium (Al), forming g 2o} 4 etween .toxrc .
aluminosilicates: E - concentration in soil
g | and soil pH
| - 1 From Tang & Rengel (2001) ™
2A1°" + 2H,Si0; = ALSi,Os+ 2H' + 3H,0 e o 2
2A1°" + 2H,Si0, + H,0 = ALLSi,05(OH,)+ 6H" | :
From Lumsdon and Farmer (1995) 38 é at
3_1__:1;__ ....... '.:‘h: m;.d—.u-\. —L
] 6 1]

ALUMINIUM and Soil Acidification: Soll pH (nCacly

Soil acidification is a major threat to the sustainability of Western Australia's agricultural industries. About two thirds of
WA's wheatbelt soils are elther acid or at risk of acidification 2. Aluminium is a significant contributor to acidification of
soils in Western Australia **

In many acid soils, aluminium toxicity is one of the major limiting factors of plant growth and development 14,15.18,17

There is a direct relat|onsh|p between toxic aluminium concentration in soil and soil pH - particularly pH’s below 4.6 in
CaCl; (calcium chlonde)

Plants grown in aluminium dominated acid soils have impaired root systems and inhibited shoot growth, resulting in a
decrease in vigor and yield '®192%2! and ultimately profitability 2. Aluminium is reported to interfere with the uptake,
transport, and metabolism of several essential nutrients (eg Iocks up Phosphorous in less bio-available forms in acid
soils); and plants display a variety of nutrient deficiencies 2** (e.g. Phosphorous, Calcium, Magnesium or Fe-Iron)
and reduced water uptake >3,

Western Mineral’s Fertilisers are Silicate based!

Western Mineral Fertilisers have developed quality silicate based fertilisers. Materials included in the compound
fertiliser granules (pellets) have been specially selected - based upon their plant-available silicates (Calcium Silicate,
Potassium Silicates and mlneral ore based silicates). Silicate based fertilisers play a key role in plant nutrition, msect
and disease resistance %, soil adsorption capacity, and can optimize physical and structural properties of the soil 778,

In addition, appl|cat|on of silicate mineral fertilisers increases water holding capacity, cation-exchange capacity and
thus nutrient cycl|ng 93031 The surface of silicate minerals may also provide 3|tes for the formation of organic matter,
thereby assisting to increase organic matter levels in deficient and disturbed soils ¥

WMF Microbe technology has been developed to enhance the performance of these Mineral fertilisers.
Microorganisms play an important roIe in the weathering of silicate minerals and in turn the minerals appear to play an
important role in microbial ecology 33429 90% of terrestrial plants form symbiotic associations with microorganisms
such as mycorrhizal fungi. In these plants, the fungal hyphae of the mycorrhrza perform a vital function in the
acquisition of Phosphorous ***®, and other mineral nutrients (such as silicates *") for the plant.

Copyright Western Mineral Fertilisers ©2005 Visit Our Web Site >> www.wmf1.com



Conclusion (Aluuminitm and SiCicateg in Plant Nutrition): Page 3

The beneficial effects of bio-available Silicon on plant growth are mainly attributable to the silicates that
accumulate in plant cell walls. These effects are demonstrated most clearly under high-density cultivation
systems with heavy applications of nitrogen. Silicon is now becoming recognized as an ‘agronomically
essential element’, as it helps to generate resistance to disease and pests in many plants, and may also reduce
rates of application of pesticides and fungicides. Silicon is also considered as an environment-friendly element
- in relation to soils, fertilisers and plant nutrition. In addition Silicon uptake (in a bio-available form) is
enhanced by good soil microbiology (involving mycorrhiza in particular).

Western Mineral Fertilisers products (minerals and microbes) are designed and manufactured for the
complexities of West Australian soils, and are having a significant positive impact in Agriculture across
Western Australia. Western Mineral Fertilisers recommends and uses only biologically-friendly forms of inputs
in our Mineral fertilisers. WMF’s Plants-Microbe-Mineral-Soil management system assists with more efficient
uptake, retrieval and internal use of Silicon (and other nutrients).
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Staff Update :

Paul Storer (BSc, MSc) joined the staff in July 2004 and heads up WMF’s R&D and Technical
section. Paul is a microbiologist and agricultural advisor who has 18 years university research
experience into the interaction between soil microbes and plant systems. He has an extensive
research publication record, and has been working extensively in W.A, Victoria and SE Asia assisting
farmers and plant breeders to enhance production through improving soil nutrition and increasing
beneficial microbe levels.
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FERTILISERS

Dawson Beeck (Katanning), 4 years on mineral/biological
program. Achieving above average yields, with the added
bonus of excellent bioloaica! Etubble breakdown.
3.5 tonnes/Ha wheat p Mineral fertiliser 120kg/Ha
Very low screenings.
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AR
Trial Update :

Independent field Research continues at lluka (Capel — pasture renovation — comparative trials — feed quality, dry matter yield,
and improvement in soil quality), Leibe Group (Buntine — long term cropping trials focusing on future sustainability, monitoring
yield and increase in organic matter and soil biology) and Harvey (comparative pasture trials). Reports in future “Updates”.

Microbe Update:

Salinity and Mycorrhiza : Soil salinity is a widespread problem, restricting plant growth and biomass production. Fast
growing trees such as Sesbania & Acacia sp. (moderately salt-tolerant legume trees) are now being used in the reclamation of
saline soil. However, these trees usually exhibit a considerable dependence on mycorrhizae (Plenchette 1983 Plant Soil
70:199-209), especially for an adequate supply of phosphorus and other nutrients. Research conducted by Bhoopander &
Mukerji (MYCORRHIZA 2004 14:307-312) demonstrated that under salinity stress conditions, Sesbania sp. showed a high
degree of dependence on mycorrhizae, increasing with the age of the plants. This process happens with most commercial
cropping and pasture species of plants. The reduction in sodium (Na) uptake together with a simultaneous increase in P, N &
Mg absorption & high chlorophyll content in mycorrhizal plants may be important salt-alleviating mechanisms for plants
growing in saline soil.

Plants Communicating with Microbes : It is now well established that there are numerous communications sent to & from
plants & microbes (eg nodule-specific messages or nodulins). Research published in the latest edition of the scientific journal
MYCOLOGIA (Nagahashi & Douds, Dec 2004, v 96 5:948-954) has demonstrated evidence for a second messenger in plant
root secretions that can directly induce growth & branching of mycorrhizal fungi — thereby increase nutrient uptake to the host
plant.

$0il Testing Update :

It's Soil Testing Time —We recommend comprehensive CEC tests ... (includes Aluminium, C/N ratio & Total
Phosphorous analysis)! Contact Western Mineral Fertilisers for your soil testing kit....

Next Update :

In the Autumn edition of “Update” — we will include the latest Research Report.

WMF Head Office Tenterden Phone (08)-9851-7222 Fax (08)-9851-7293 Web Site www.wmf1.com
Local Distributors: Gingin — Tex Marten (08)-9575-2328

Pingelly — Andrew Pauley (08)-9887-1476 Bunbury — Agra-Force (08)-9725-6557

Denmark — John Dawes 0408-409-327 Esperance — Terry Mitchell (08)-9076-5009

Forrestfield — Colin & Heidi Pember (08)-9453-6782 Cranbrook — Stirling Bulk Distributors (08)-9851-7218
Margaret River — Nick MacPherson Viticultural Services (08)-9757-6425



