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Aim: To demonstrate and measure soil health and sugarcane yield benefits from deep placement of
ameliorants including mill mud and mill ash.

Background:
There are a number of soil properties that have shown to constrain yield, in particular soils with inflated sodiur
and soils that are subject to water logging such as deep clay soils.
Sodic soils result in poor soil structure which affects watéltration, percolation, and availability. High sodic
causes clay particles to swell excessively when wet to the point they separate and disperse. This results in :
collapse of the soil profile and clostoff of soil pores, severely restring water and air movement throughout th
soil. Water logging is also common in sodic soils. Typical impacts of sodic soils on sugarcane crops includ
plant populations, poorer growth within those populations, and reduced root growth and ditibuA reduction in
yields impacts on the overall economic viability of the farm as well as inefficient use of Nitrogen.
For soils with poor subsurface drainage characteristidewslying areas the subsequent heavy inundation over {
three-month wet season significantly impacts on the productivity of thesater-loggedareas and is considered
major contributor to within block yield variability in the Central region.

John and P&l bpplieatiah &ial was theifipst of its kind in the Magkegion. The trial site established
a further attempt to provide evidence that burying ameliorants below the surface of the soil can have the potel
improve soil qualities further down the profile, potentially expanding the top soil and roat.Z0eep placement wil
reduce the risk of nutrient runoff and potentially lead to improved soil structure in the crop root zone and imp
Nitrogen use Efficiency (NUE).
Results from a small trial started in 2015 was assessed by hand harvest in medunéngrop in 2016. As shown in
figure 1, the highest crop yield was achieved in treated cane, however this was not consistent across repetitic
Heavy lodging had occurred in the treated treatments, which is likely to have restricted crop growthadryiedihin
that treatment

Deguara Subsurface Assesment Site Cane Yield 2016
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Figurel-2016 Cane yield following 2015 ameliorant application
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Potential Water Quality Benefit:
Reduce the risk of nutrient movement off site with improved yields and reduced exposotgr@nts to

run-off potential

Expected Outcome of Trial:
Improved soil structure and increased yield in treated areas

Service provider contactrarmacist

Where did this dea come from: Grower
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Stage 1 July 2016 Bury ameliorants into fallow paddock, followed by mung bean and
soybean crofSite 1)

Stage 2 August 2016 Plant cangSite 1)
Stage 3 September 2017 HarvestProduction(Site 1) Plant
Stage 4 July2017 Identify new trial site and conduct soil analySste 2)
Stage 5 October 2017 Applytreatmentsto trial site(Site 2)
Stage 6 December 2017 Plant soy beans in site 2
Stage7 August2018 Harvestsite 1—- (1R)
Plant cane Site 2
Stage8 August 209 Harvest cane in site 2
Stage 9 December 2019 Continue project for site 2
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Trial Crop: Sugar cane

Variety: Q252

Rat/PIt:

Trial Block 5-1and 172

No/Name:

Trial Block Size Ha | 6.8

Trial Block Position | 148.944298;21.251684

(GPS):

Soil Type Victoria Plains Deep Cracking Clay and CaldBrown Chromosol
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The trial sitg(site 1)was EC mapped to determine the location of boilindaries (Figure 2). A yield map of the
site (Figure 3) shows the lowest yielding parts of the paddock are located in the areas with the highest EC
readings often associated with soils that are heavier in texture and can have drainage issues. Thapyatbm

indicates the locations of the highest yielding cane are located in regions with low EC values indicating ligl
textured soils with good drainage properties.

Legend
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Figure2 - EC map of the trial sité highlighting changes in soil properties
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Figure3 - Yield variation map of sitel
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o Creek - Eastern edge of paddock

Remainder of paddock same as Guard

Remainder of rows in
paddock

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

a No furrow opening, no product applied and speed tilled
S Furrow opened to 350mm, no product applied and speed tilled
2
§ Furrow opened to 350mm and mud buried @ 50 t/ha and speed tilled
» Headland
8 7z
% :D:ts Furrow opened to 350mm and mud buried @ 50 t/ha and speed tilled
p
=
£
§ © Mud and Ash both @ 50 t/ha - surface applied and speed tilled
=
Lo Ash @ 100 t/ha - surface applied and speed tilled
< Mud @ 50 t/ha - surface applied and speed tilled

™ Furrow opened to 350mm, mud and Ash buried both @ 50 t/ha and speed

N Furrow opened to 350mm and Ash buried @ 100 t/ha and speed tilled

Deguara Farm 3082A Block 5-1 - Sub surface ameliorant applications - Row Numbers

1 2 3 456 7 8 91011121314 151617 1819 2021 22 23 24

1

Furrow opened to 350mm and mud buried @ 50 t/ha and speed tilled

Guard

Furrow opened to 350mm and mud buried @ 50 t/ha and speed tilled

T

N

Cane rail line - western edge of paddock

Figure4 -Trial designsite 1
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Tablel - Applications and Treatrants
Application Contributions (kg/ha)
Treatment Applications N P K S
Mud buried @ 50 t/ha Soybean 40
At Plant APP @45l/ha 7 10
Mud 30 100 30 8
Topdress: MKY 50/50 72 0 70 10
@2600m3
Total | 149 110 100 18
Ash buried @ 100 t/ha Soybean 40
At Plant APP @45l/ha 7 10
Topdress: Lucerne @3.8m3 | 86 25 100 29
Ash 10 80 100 15
Topdress 2: Urea @ 45 kg/ha 20
Total | 163 115 200 44
Mud and Ash buried both @ 50 | Soybean 40
t/ha
At Plant APP @45l/ha 7 10
Mud and Ash 35 140 80 15
Topdress: MKY 50/50 72 0 70 10
@2600m3
Total | 154 150 150 25
Control Soybean 40
At Plant APP @45I/ha 7 10
Topdress:Lucerne @3.8m3 | 86 25 100 29
Topdress 2: Urea @ 45 kg/ha 20
Total | 153 35 100 29
Whole of paddock has been deep ripped to 600mm
Whole of paddock has had mung bean followed by soy bean (both taken to harvest) and then planted wit|
cane earlyAugust2016
APP liquid starter @ 45 I/ha applied at planting
Figure 4 shows the trial design for site 1. Table 1 highlights the different application of products for each o
treatments for site 1.
Application equipment:
Figures 5 through to provide a sequence of events that occur when applying ameliorantsgidace from the
opening of the furrow, application of product and closing of furrow ready for planting.
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Figure6 - Ameliorants including mill mud and ash are banded into the furrow
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Figure7 - High tech depth gauge (Patent Pending

Figure8 - Ameliorants including mill mud and ash are banded into the furrow
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Figure9 ¢ Furrow closed over ready for planting
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Results from the2017 Harves(Site 1)

Deguara Soil Ameliorant Demo T128l17
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Mud 50t Ash 100t Mud/Ash Mud 50t Ash 100t Mud/Ash Guard  Guard Furrow NdNo Furrow
Buried Buried 50teach Surface Surface 50t each Mud 50t Mud 50t Product No
Buried Surface Buried Buried Product

Yield tC/ha

Figure10- Cane yields per treatment (Site 1) 2017 harvest

Deguara Soil Ameliorant Demo T128l17
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Figurell- Sugar yields by treatments (Site 1) 2017 harvest

Results from the trial showed mixed results for @17 harvestas shown in Figures 10 and. 1tlis noted that this
cane block suffered from flood damage during February and March of 2017 and may have compromised the
Due to the likelihood of results from site 1 being compromised by impactsaaf lamage, aew trial has been
established which will be harvested in 20B3te 2) The trial design is highlightéd Figures 12 and 13. The design
focuses on two main treatments, one being ash only (Figure 12) and the other being a mixture of mst and a
(Figure 13)The variable is the application method being either-suldace applied or surface applied.

Ash Trial

Head land
30m 20 30m 20m 30m 20m 30m 20m

81 rows
Treatment 3 6 rows
Treatment 2 6 rows
Treatment 1 6 rows

6 rows

Treatment 1 = Control
Treatment 2 = Surface applied Ash 100 t/ha
Treatment 3 = Sub-surface applied Ash 100 t/ha

Figurel2 - trial design of ash only treatmen(Site 2)

Mud/Ash Trial
Head Land
30m 20 30m 20m 30m 20m 30m 20m
81 rows 3082 13-05
Treatment 3 6 rows R1 R2 R3 R4
Treatment 2 6 rows R1 R2 R3 R4
Treatment 1 6 rows R1 R2 R3 R4

srows |

Treatment 1 = Control
Treatment 2 = Surface applied Mud-Ash 50 t/ha
Treatment 3 = Sub-surface applied Mud-Ash 50 t/ha

Figurel3- trial design of mud/ash combination treatmen(Site 2)

PC OT019 Deguara JP Sub ameliorant Innovation Progress report June 2019
January 2019



as = - - Y
Cavtrren: 4DRY TROPICS PO @ \S(1aln FARMAST

A v

Dry Matter Soybean 2018

Ash Trial

3.0

25

2.0
]
"‘E- 15

1.0

05

0.0

Control Surface Ash @ 100t/ha Subsurface Ash @ 100t/ha

Figurel4 - soybean yields ash only treatments

Dry Matter Soybean 2018
Mud-Ash Trial

3.0
2.5
2.0
2
£ 15
'
1.0
0.5
0.0
Control Surface Mud-Ash @ 50t/ha Subsurface Mud-Ash @
50t/ha

Figurel5 - soybean yields mud/ash treatments

A soybean crop was grown in summer 22018 and assessed for any variances. No major differences were not
between the treatments in the ash (Figure 14) or the mud/ash treatments (Figure 15). A cane crop was plante
2018 and will be harvested and assessed for yield in the 2019 harvest season.
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Leaf Samples 2019

Leaf samples were taken in March 2019 to assess for variations in nutrient content of each treattitegen
contents were higher in the treatments with ash or mash applied, however this difference was minimal. All oth
nutrients slowed no clear trends to indicate a superior treatment. All nutrients, aside from nitrogen, were at or
above critical value, indicatirgsufficient supply of nutrients.
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Deguara Subsurface Ameliorant Trial - Ash
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Figurel6 Leaf sample results 201:9Ash Trial
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Deguara Subsurface Ameliorant Trial - Mud
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Figurel7 Leaf sample results 201:9Mud-Ash Trial

PC OT019 Deguara JP Sub ameliorant Innovation Progress report June 2019

January 2019



'"7:“ 4DRY TROPICS o roisst @e lcran b

USTAINARLE AGRICULTYNE WA v s

Advantages of this Practice Change:
This practice change will lead to a highly reduced risk of losges toff and denitrification.

Disadvantages of this Practice Change:
Extra time and cost of subsurface application

Will you be using this practice in the future:

% of farm you would be confident to use thggactice:

Project site continuing 2019
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