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SAMMARY

A review of the effect of different seedbed preparation techniques

on soil physical properties and soil fauna is presented. Field work on

the subject was carried out at 3 sites in South Australia; Avon, Tarlee

and the Waite Institute.

At Avon, the effect of direct clrilling and conventional cultivation

on the distribution of soil pores >40 ïm was considered to be an applo-

priate stucly. Pores >40 Un are considerecl to drain the soil of excessive

water, and the larger pores serye as a habitat for the rnesofauna which are

200-600 1rn in dianeter or about the same cliameter as roots of cereal

plants. Measurement of pore size distribution was made using an inage

analysis corqputer directly on thin sections. Total porosity was

calculatecl from the bulk density of the soil.

The results indicate that conventional cultivation produced nore

pores in the 0-4 cn soil layef coûpared with <lirect clrilling, but the Pores

s¡ere unstable. Also, conventional cultivation caused a conpacted layer to

develop in the 4-8 crn layer fancl cleeper) with about 50% of the pores >40 un

ìn diameter. Results from clirect drilling, however, indicate a stable

continuous porosity throughout the 0-8 cm layer.

Macro-organic matter was extracted frorn soil by a flotation nethod

using ZnBrr. The results inclicate that nuch of the leaf naterial renained

on the soil surface after direct ilrilling but not after conventional

cultivation. However, the total maclo-olganic matteÏ content to a depth

of 8 cn iticl not iliffer between the two treatments.
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The effects of different irnplenents were compared at the Waite

Institute. As expected the Mouldboard plough buried plant residues

whilst other treatments distributecl them in and o't u" th" soil surface.

Soil which was direct drilled had a higher water content than

conventional cultivated soils, especially during drier periods. This

nay have been influenced by the differences in porosity and distribution

of organic natter in the two soils. Determination of the effects of 4

treatments on both water content and soil temPerature lr¡ere nade at the

lrlaite Institute. Soils r*trich were disc ploughed and soils treated with

herbicide had lower v¡ater contents and temperatures than soils tilled

with tined implenents and a Mouldboard plough.

The effect of direct drilling, conventional cultivation and single

n¡rswith different implenents on soil structure and macro-organic matter

was related to the populations and distribution of soil animals. The

deleterious effect of conventional cultivation on soil far¡na was probably

a result of changed soil strnrcture and ¡nacro-organic matter (quality and

distribution). The effect was greater than that of direct drilling which

included the toxicity of the herbicides used.

Crop rotation rnay or nay not be suitable for the restoration of

large populations of soil aninals. Pernanent and annuâI pastures were

found to favour soil aninals, probably due to the availability of plant

litter and a favourable micro-environnent. A rotation including a fallow

period showed the most deleterious effect on both soiL animals and nacro-

organic natter.

The disposal of trash by different methods after harvesting a crop,

i.e. rotary hoe (incorporation), burning or retention on the soil surface,

$ras investigated at Tarlee. The results indicate that trash retention
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favoured soil ani¡nals since significantly more aninals were found after

trash retention than other treatments.

The ¡novement of soil animals in beds of soil aggregates and the

abitity of nites and Collembola to degrade leaves was also examined.

Poduridae (Collembola) were used to investigate movements of animals in

aggregates because they rnove faster than nites. The results indicate

that fewer animals found their way through beds of s¡naller aggregates.

Increasing ternperatures and the drying of soil aggregates from toP to

bottom, and the resultant low humidity created in the aggregates, also

affected the aninal movements.

To test the effect of the soil mesofauna on the degradation of plant

¡naterials, leaves from co¡nmon Lantana were observed in culture tubes,

together with selected animals. The leaf area consumed in unit tine by

Astigrnata (mites) and Poduridae (Colleurbola) was measured: Astignata were

found to constule more than Poduridae.

It is concluded that in the South Australian environment mites and

Collembola may be as bèneficial to agricultural soils as earthworms and

termÍtes,

,f
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