Western Australia

LEGEND

= IS
e
R e o
5 |
k e
i
—r— taman TR TILLL I
o N !
f bl WESTERN i
)
AUSTRALIA 1
g
~ L -
B |
|
— L i
e ;
i
1
I
i
L
| "
gl YL
i 3




My Sandplain Soils

You are
here

i Where |
d work
TRATMING

eEnsea My sandplain
soils

|
500
Zone of Reluwvenatea 20N© OF
& Oralnage Anclent Dl"ﬂ'l"‘lﬂgﬂ

Aoy oi { Volume |)



Location
75-160 kms East of Perth

Plant crops in early April to late May and harvest ripe by end of October (Filling
grain September to October)

Rainfall — Annual rainfall 360mm
Distribution of rainfall — 245 mm falls May to September
- 180 mm falls June — August

Temperature Maximums  — August 30.3 degrees
- September 34.7 degrees
- October 38.8 degrees



My Sandplain Soils

Zone of Rejuvenated
Drainage

1.Deep pale sand <

2.Deep yellow sand

3.Pale sand over
gravel/loamy sand

4.Yellow gradational loamy
sand

5.Waterlogged sand

Zone of Ancient
Drainage

1. All of those sands;plus
2. Deep yellow acid sand
3. Shallow mottled zone



Sands with clay in subsoill

Gravelly
pale
deep
sand

Sands without clay in subsaoill

Clay in subsoil

Moisture holding
Determining soll
properties and
function

Nutrient retention
Influencing soil
structure

pH buffering

CEC capacity

Yellow
Deep sand



Sands with clay in subsaoill Sands without clay in subsaoill
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Sands with clay in subsaoill Sands without clay in subsaoill

Yellow
Deep sand

Soil penetration resistance (MPa)
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Sands with clay in subsoil (cm) | (CaCl,) | (mg/kg) (mg/kg mg/kg

0-10 0.98
Al
Gravelly =%
pale [ |10
deep M=
sand M=l

10-20 4.8 1.5 16 42
20-30 4.3 5.6 16 39
30-40 4.3 8.0
4.3 10.0

Sands without clay in subsaoil

il
)4 Yellow
| Deep sand

40-50 45 0.2 18 28
50-70 5.0 0.1 9 31



Sand Properties
Both Sands Hydrophobic

Both Sands compact and create physical hardpans to impair root penetration
and distribution

Both Sands have low pH buffering capacity and acidify quickly in the root zone
and create chemical hardpans to impair root penetration and distribution or
conditions less favourable to nutrient recovery.

Both sands hold little water in the topsaoill

BUT They differ dramatically in their ability to support crop production.



Sands with clay in subsoil
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Sands with clay in subsaoill Sands without clay in subsaoill
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Sands with clay in subsaoill Sands without clay in subsaoill
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Gravelly Deep sand
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Grain yield increase (tfha)
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Control grain yield =3.8t/ha
LSD 0.05=0.7 t/ha

Control yield = 0.8 t/ha
LSD 0.05=0.16 t/ha




SOIL CONSTRAINTS — AMELIORATION OPTION

Accurately ascertain

Deep Ripping (+CTF
compaction depth for P Ripping ( )

Subsoil Compaction

Subsoil Acidity appropriate ripping Lime +/- incorporation
depth
compaction + Acidity e (e Lime + Ripping with slotting
Water Repe”ence you Can influence: ]
Water infiltration? Spading/Mouldboard/One-
Repellence + Compaction Water uptake? way/Delving/Claying
_ Water Holding Capacity? _
Repellence + Compaction Nutrient uptake? Spading/MBP/One-Way/
+ Acidity Delving/Claying + Ripping
: What is the topsoil and
Repellence + Compaction - -
PETE Acidity g subsoil resource? Lime + Spading/MBP/One-
— Way/Delving/Claying + Ripping

and NO CLAY within 50cm Potential Returns

AGRONOMIC CONSTRAINTS: Weeds:; Frost; Nutrition; Disease?
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1. Deep pale sand 2. Deep yellow sand
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3. Yellow gradational loamy

PPF Oy 552, Dy 382 Gn 260, KE-Und 2
Tiarmenin Son. Ejncing senis, \Wyolt sene,

Licary s

O

[hiepial b [ ) 5 et B
[V L o g naret -ty
wnd

4. Pale sand over gravel/loamy sand
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5. Waterlogged sand 6. Deep yellow acid sand
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7. Shallow mottled zone
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Meckering — Ty and Ray Fulwood

sl

(mg/kg) | (mg/kg) | (mg/kg)
Gravelly 0-10 5.8 0.8 13 37 11
g:;; 10-20 5.2 0.6 11 19 6
sand 20-30 4.7 0.3 15 21 3
30-40 4.6 0.2 20 20 3
40-50 4.5 0.2 18 28 4
50-70 5.0 0.1 9 31 6




Molarity of Ethanol Droplet (MED)

Soil penetration resistance (MPa)
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Meckering — head density & grain yield 2017
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Goomalling — Rob and Daniel Dempster

Yellow
Deep sand




Goomallina - Constraints

Soil penetration resistance (MPa)
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Goomalling — Crop Growth

Tiller density change (tillers/m?)

Control tillers = 49/m?2
LSD 0.05 = 15/m?




Goomalling — grain yield and returns

Treatment Years to Years to

($/ha) | benefit | benefit | break-even |break-even

E Ej ($/ha) | ($/ha) | Sustained | Declining

Y 06 DR 45 3 42 >10 >10
S 0s DRI 50 14  -36 4 >10
é 0.4 DR+SP 150 21 -129 7 >10

z Ez I VDR 90 172 82 1 1

5 o1 VDRI 95 128 33 1 1

o~ m VDR+SP 190 137  -53 2 2

“’q" & Qﬁ ﬁ*’ & qf‘? @x‘? VDR+OWP 140 155 15 1 1

3 @Q- ﬁ &

VDRHSP 195 155  -40 2 2

Control yield = 0.8 t/ha OWP 50 28 -22 2 3

LSD 0.05=0.16 t/ha MBP 120 102 18 2 2

MBP+VDR 200 139  -61 2 2

Assuming ASW1 wheat grade with farm-gate price of $231/t.
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Figure 5. Barley grain yields in

response to one-off deep tillage soil
sandy duplex (Sand over gravel/clay),
York, Western Australia. Bars represent
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