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Can deep tillage improve a soils biological diversity?




Nematodes as Bioindicators

EVOLUTION OF NEMATODE-BASED INDICES

Using nematodes as bioindicators of soil ecosystem health commenced in the 19705 and yielded valuable information through the application of
traditional parameters such as species abundance and diversity (Yeates, 1970; Freckman, 1988; Wasilewska, 1997), However, the inception of
the Maturity Index (MI) (Bongers, 1990]), as well as its modifications (Yeates, 1994; Korthals et al., 1996), and the further development of NBls
by Ferris et al. (2001) and Ferris (2010), represented major contributions towards expanding the available toolset for studying the status of soil
BCOSYSLEMS.
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Mechanical amelioration

Working depth aim to 40cm
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Blologlcal characterlstlc:s Investigated - 3 long term field trials
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Bacterivore Fungivore Omnivore Predator Plant parasite

Rhizoctonia solani Root lesion nematode

Fungi — hyphal matt Parasitic nematode - migratory Nematodes as bioindicators

_ Soil gPCR 9 DNA probes
Infection throughout season Multiple lifecycles in season Total bacterial abundance
In > 50-80% of broadacre In > 80% of broadacre cropping ~ (Willams site)

cropping paddocks paddocks Total fungal abundance
(Williams site)
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some legumes & weeds some legumes & weeds
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Outcome: stimulated biological activity (hematode trophic groups)
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Decomposition pathway
— Faster OM breakdown.
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Outcome: stimulated biological activity (hematode trophic groups)

Topsoil — 0-10 cm Depth — 10- 20 cm Depth — 20- 30 cm
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Outcome: stimulated biological activity (total bacteria)

Tillage X depth P < 0.001
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Bacterial abundance — EOS 2"d barley crop post tillage

Square root bacterial copies / g dry soil
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Williams — Duplex sandy gravel

i Treatment: crop rotation prior to tillage




Outcome: legacy effect of previous cropping

Crop P = 0.005 depth Depth P <0.001
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Conclusions

¥

o® Deep tillage soil inversion, biological activity bounced back in the topsoil (0-10cm) over time

Strategic tillage, stimulated biological activity at depth (10-30cm)

JI‘ Susceptible crop choices prior to deep tillage impact root lesion nematode levels in barley crops for at
least 2 years post tillage

Confidence in results, both Nematode Indices, Total bacterial and fungal abundance comparative and
complimentary
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Important disclaimer

The Chief Executive Officer of the Department of Primary Industries and Regional
Development and the State of Western Australia accept no liability whatsoever by reason of
negligence or otherwise arising from the use or release of this information or any part of it.

Copyright © State of Western Australia (Department of Primary Industries and Regional Development), 2025.
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