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PROBLEM

Due to a range of constraints,
there has been limited study
on the long term effects of
different seeding technologies
and nitrogen strategies

on cost, productivity and

profitability.

PROJECT

The Hart Field-Site Group has
been able to measure the
results of different cropping
systems and nitrogen

fertiliser inputs on nitrogen
mineralisation, soil biology and
crop yield across 20 growing

seasons.

PARTICIPANTS

Hart Field-Site Group: Sarah
Noack, Michael Jaeschke, Matt
Dare, Justin Wundke, Tom &
Ashley Robinson, Peter McEwin
CSIRO Agriculture: Dr Gupta
Vadakattu, Stasia Kroker,
Marcus Hicks.

DATES
Start: 1 July 2016
Finish: 30 June 2019

LONG TERM CROPPING SYSTEMS

TRIAL: EFFECT ON SOIL BIOLOGY AND
NITROGEN MINERALISATION

A farmer’s choice of seeding system has implications for cost,
productivity and profitability. Demonstrating the effects of
different cropping systems and nitrogen inputs on a commercial
scale and over multiple growing seasons would help inform this
significant decision.

Since 2000, the Hart Field-Site Group has investigated
various cropping systems and fertiliser inputs on nitrogen
mineralisation, soil biology and crop yield.

The resulting knowledge has valuable implications for growers
across the southern growing region, where a diversity of stubble
management and seeding strategies exist.

BACKGROUND

When the Hart Field-Site Group purchased their own land for research in
2000, they recognised the potential to conduct a long-term study across
different cropping systems and nitrogen fertiliser inputs after favourable
seasons provided growers with opportunity to upgrade seeding
equipment and adopt direct drill seeding systems (a one-pass system).

Over the ensuing 20 years, Hart has been able to study the effects of
three different cropping systems including; strategic, disc and no till
seeding systems at a commercial scale.

RESEARCH AIMS

The core objectives of the project were to:

» Demonstrate the long-term effects of different cropping systems
and nitrogen fertiliser inputs.

= Measure nitrogen mineralisation and soil microbiology activity and
diversity under these cropping systems N inputs.

IN THE FIELD

This research compared nitrogen mineralisation and soil microbial levels
under strategic, no till and disc seeding, comparing a medium nutrition
and high nutrition fertiliser strategy for each seeder type.

The study included soil analysis and soil microbiology surveys for the
2016, 2017 and 2018 growing seasons. The crop rotation across these
three seasons was wheat, wheat, field pea.

The 2016 season delivered above average rainfall (365mm GSR) with a
cool finish, resulting in strong yields. The higher moisture levels enabled
nitrogen mineralisation close to 50 kilograms of nitrogen per hectare (kg
N/ha).

The 2017 season was much dryer at 191mm of GSR and the soil
experienced long dry periods. As a result, net N mineralisation was far
lower (less than 20kg N/ha) than the nitrogen supply potential under
optimal moisture and temperature conditions.



RESULTS

Over 20 consecutive cropping seasons, no single seeding system has
delivered significantly higher yields than another.

Soil available nitrogen was measured in the autumn of 2016, 2017 and
2019.In 2016 and 2017 the high nutrition treatment had accumulated
an average of 70kg N/ha more than the medium nutrition treatment.
This difference was not repeated in 2018 where the difference reduced
to just 19kg N/ha, due to high wheat protein levels from the 2017

high nutrition treatment extracting more nitrogen from soil reserves.
Low summer rainfall in 2017 would also have reduced nitrogen
mineralisation and availability for the 2018 season.

Soil analysis of the 2016 and 2017 seeding system trials showed that
seeding systems and nitrogen regimes did lead to distinct differences in
the microbial communities.

Strategic tillage created the greatest disturbance and had the lowest
fungal populations, while disc seeders had the lowest soil disturbance
and a comparatively larger fungal community.

Gene sequencing data in 2019 identified 2,044 operational taxonomic
units (OUT) of fungi in the Hart soil samples. Approximately 50 per cent
(1,082) of these were common to all three seeder types but 7-9 per cent
were only present within a single seeding system. This is considered a
significant difference.

Table 1. Grain yield (t/ha) for all seeder and nutrition treatments for 2016,
2017 and 2018 seasons.

Fertili 2016 2017 2018
Seeder type ertiliser Wheat Wheat Field pea
strategy —
Grain yield (t/ha)
, Medium 4.8 4.8 0.8
Strategic -
High 5.9 5.9 0.7
‘ Medium 4.7 4.7 0.9
No Till -
High 5.8 5.8 1.0
, Medium 5.0 5.0 0.7
Disc :
High 59 59 0.7
LSD nutrition (P<0.05) ns
LSD seeder (P<0.05) 0.2
LSD seeder x nutrition (P<0.05) 0.3 0.3 ns

VALUE FOR GROWERS

This project has demonstrated that different cropping systems have a
more profound effect on levels of soil fungi than nitrogen mineralisation
or crop growth and yield.

This indicates strategic tillage, no till and disc seeder systems all have
similar potential for in-season nitrogen mineralisation and, therefore,
yield realisation. These results mean growers can select a cropping
system based on their moisture, pest and stubble management
requirements without a notable or inevitable yield penalty.

MORE INFORMATION:
Rebekah Allen, Hart Field-Site Group

T: 0428 782 470
E: rebekah@hartfieldsite.org.au

Seeding the cropping systems trial at
Hart Field-site. Photos: Sandy Kimber
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SAGIT DISCLAIMER

Any recommendations, suggestions or opinions
contained in this communication do not
necessarily represent the policy or views of the
South Australian Grain Industry Trust (SAGIT). No
person should act on the basis of the contents
of this communication without first obtaining
specific, independent, professional advice. The
Trust and contributors to this communication
may identify products by proprietary or trade
names to help readers identify particular types
of products. We do not endorse or recommend
the products of any manufacturer referred

to. Other products may perform as well as or
better than those specifically referred to. SAGIT
will not be liable for any loss, damage, cost or
expense incurred or arising by reason of any
person using or relying on the information in this
communication.

CAUTION: RESEARCH ON UNREGISTERED
AGRICULTURAL CHEMICALS USE. Any research
with unregistered pesticides or of unregistered
products reported in this communication does
not constitute a recommendation for that
particular use by the authors or the author’s
organisations. All pesticide applications must
accord with the currently registered label for
that particular pesticide, crop, pest and region.
Copyright © All material published in this
communication is copyright protected and may
not be reproduced in any form without written
permission from SAGIT.




