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Introduction — An industry “soil”ution?
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Management zones: Traditional/Field
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Soil data
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SM — An innovative “soil’ution?

Soil Mapping
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Gamma-ray spectrometer- RS700
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Single frequency multi-coil array
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In multiple fields at HCPSL:

a) Can we generate a SMs of
management zones to manage

) Infertility (CEC) and
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Data collection

data was collected from
Digital Elevation Modey
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orthing (m)
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Soil data
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Management zones
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Which one is best to manage infertility”?

Mean square prediction error (MSPE)
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Which one is best to manage infertility”?
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Lime application rate to DSM
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Which one is best to manage sodicity?

Mean square prediction error (MSPE)
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Which one is best to manage sodicity?
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DSM better than traditional or field
delineations

Combined data better than individual

 Evaluate the reproducibilty of methods.
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Abstract

In the sugarcane growing area of the Herbert Valley, the soil is inherently infertile with low cation exchange capacity
(CEC — cmol(+)/kg). It is also characteristically high in exchangeable sodium percentage (ESP %); moderately sodic
(6-10 %). To manage these issues, the industry developed the Six-Easy-Steps nutrient management guidelines to
assist farmers determine suitable rates of fertilisers (e.g. lime) and ameliorants (e.g. gypsum). In this research, we
explore the use of proximal sensed data from a digital elevation model, gamma-ray (RS-700 spectrometer) and
electromagnetic induction (DUALEM-421) instruments to delineate management zones (k = 2, 3 and 4) by numerical
clustering (k-means). We test these digital soil map (DSM) derived zones by calculating mean square prediction error
(MSPE) relative to topsoil (0 — 0.3 m) CEC and ESP using restricted maximum likelihood (REML). These DSM were
compared with zones based on a traditional soil texture map (k = 3) and field-based delineation (k = 3). The DSM of
zones was more precise given they minimised the within field MSPE for predicting CEC and ESP as compared to
either a traditional soil texture map or field-based delineations (k = 3). This was the case for the DSM of k = 2 and for
CEC (MSPE = 2.20) and the DSM of k = 3 for ESP (5.60). Although various proximal sensed data could be used
independently, DSM of zones generated using all sources of proximal sensed data was most accurate. Differential
application rates for lime and gypsum could be recommended using the Six-Easy-Steps nutrient management
guidelines.
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