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Aims and Scope. This journal is concerned with the changes in the physical, chemical and biclogical
parameters of the soil environment brought about by soil tillage and field traffic, their effects on both
below and above ground environmental quality, crop establishment, root development and plant
growth, and the interactions between these various effects.

This implies research on: characterization or modeling of tillage and field traffic effects on the soil envi-
ranment; the seiection, adaption or development of tillage systems (including reduced cultivation and
direct drilling) suitable for specific conditions of soil, climate, topography, irrigation and drainage, crops
and crop rotations, intensities of fertilization, degree of mechanization, etc. and the appropriaie use of
tillage systems to maintain a balance betwesn acceptable crop production, sustainability and minimum
anvironmental impacts. In this context, papers on the characterization or medeling of tillage effects on:
sail physical, chemical and biclogical properties, processes related to surface and subsurface ground-
water quality, soil erosion, carbon and nutrient cycling and crop production, are most welcome. Papers
on scil deformation processes, soil-working tools and traction devices, energy reguirements and eco-
nomic aspects of tillage are alse considered. Attention will alse be given to the role of tillage in weed,
pest and disease control.
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Abstract

Much of New Zealand’s agriculture integrates animal and crop production on pootly drained,
easily compacted soils. We hypothesized that soil properties affecting forage cat { Avena sariva,
cv Awapuni} establishment on land compacted by 15 years of conventional cropping might be
influenced by various subsoiling and surface tillage combinations. Plots on a Moutoa silty clay
(Typic Haplaquoll) were paraplowed (P), deep subsoiled (V), shallow subsoiled (S}, or were left
as non-subsoiled controls (C). Subsequently, the surface 15cm was surface-tilled (T) using a
power rotary-tiller and firmed with a Cambridge roller or were not tilled {N). Oats were then sown
with a cross-slot drill. Subsoiling greatly reduced soil strength. Cone indices showed disruption to
40cm with P, 36cm for V, and 30 cm for S. Approximately 60% of profile cone indices to a depth
of 0.5 m from subsoiled treatments were less than 1.5 MPa, compared to approximately 30% for C.
T slightly improved strength distribution in non-subsoiled controls but had littte effect in subsoiled
treatments. Subsoiling without T continued to show improved profile cone index cumulative
frequency 233 days after subsoiling, Subsoiling after T in this high rainfall climate eliminated
most of the separation in cumulative frequency of soil profile cone index values by two weeks
after T. T reduced emergence from 142 to 113 plants per square meter and reduced yield from
5318 10 3679kgha™'. Forage yield increased from 3974 to 4674kgha™' with subsoiling. Soil
porosity, saturated and slightly unsaturated hydraulic conductivities (K, and K. ) and air
permeability were highly variable but generally increased with subsoiling. Oxygen diffusion rate
(ODR) (using Pt microelectrodes) was also variable, but N and C treatments had consistently
lower ODRs than T or subsociled treatments. Generally, subsoiling without T produced better soil

" Corresponding author. E-mail: Sojka@kimberly.ars.pn.usbr.gov
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