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Strategic deep tillage Crop rotation

Nutrition
« Nitrogen

Physicochemical constraints
« Water repellence

« Subsoil compaction

« Subsoil acidity

Biological constraints
« weeds

« Soilborne pests and
pathogens




Deep tillage vs weeds

Weed density (pl/m?)
Treatment Yerecoin Darkan
2019 2020 2019 2020 Weed control
(wheat) | (barley) | (wheat) | (barley)
No-Till 54° 27" 4° 5
Deep Ripping| 86" 41° 5° 4° . .
A b b b 5 Inconsistent; transient
Soil Mixing 27 15 6 I
Soil Inversion 02 0° 0° 0? —  Consistent; longer lasting

Source: Borger et al, submitted for publication I ‘



Deep tillage vs soilborne pests and pathogens

Yerecoin

Darkan
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Longevity of changes

Deep Ripping
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Soil Mixing

P. neglectus
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Soil Inversion

P. neglectus
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|:| Same as no-till

R. solani
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|:| Lower than no-till |:| Higher than no-till

Source: Wilkinson et al, manuscript i
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Crop sequencing after soil amelioration

Meckering

* Gravelly yellow sandy earth

* Deep ripped (with some mixing)
in July 2019

e Rotation trial commenced In
2020




* Deep yellow sand
« Spaded in 2020

e Rotation trial commenced In
2020

Mingenew




Crop segquences

1 2 3 4 5 6 7 8
Cont. Cont. LWLW cwcw LWCW CWLW LCWW CLww
Wheat | Cereal (double | (double
break) break)
2020 W W L C L C L C
2021 W W W W W W C L
2022 wW B L C C L wW Y
2023 W W W W W W W W

« Only four of eight rotations presented today

g




Weeds

Annual ryegrass density (pl/m2)
Meckering Mingenew
Rotation 2020 | 2021 | 2022 | 2023 | 2020 | 2021 | 2022 | 2023
WWWW
LWLW
CWCW 3.6° | 1.12 | 1.52 | 0.82 [29.3b| - 1.02 | 9.1b
CLWW 2.6° | 443 | 143 | 2,12 | 249b| - 4.2 | 13.0°

 Continuous wheat maintained low weed densities
* Increased weeds in the lupin phase

P




R. solani AG8 (Log pgDNA/g sample)

Rhizoctonia solani AGS8
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Meckering Mingenew

e Continuous wheat —
medium to high risk of
disease

* Lupin and canola
lowered disease risk at
Meckering

* Lupin and canola did
not have a similar effect
at Mingenew due to
grass weeds
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P. neglectus (nematodes/g soil)

Pratylenchus neglectus (RLN)

e Continuous wheat —
medium to high risk of

35

30

' yield loss
25 '
2 « Canola slightly lowered
. ’ disease risk
10 . 10 . !
* Lupin the most effective
5 : at suppressing RLN
0 m 0 . g ——————
Apr-20  Oct-20 Apr-21  Oct-21  Apr-22  Oct-22 Apr- Apr-20 Oct-20 Apr21  Oct-21  Apr-22  Oct-22  Apr-
o(LW =WWW = CWC s WL o(LW «WWW = CWC sLWL
Meckering Mingenew
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Grain yield

* Wheat grain yield after canola was 33%

Grain yield (t/ha) higher than after wheat
Site Rotation|2020/2021/2022 2023

CLWW 2.4, 3.6/ 49 3.7 o |
wwww il 54 28 60 28 ° Wheatafter lupin yielded 52% higher

Meckeri
eckering| .\ v e than after wheat

LWLW 2.3 69 28 3.9

CLWW 17| 2.8 26 1.2 °* Wheat after lupin yielded 16% higher

| wwww| 3.9/ 17| 1.4 10 thanaitercanola
Mingenew o reduced root disease inoculum

CWCW 1.7 2.4, 09 1.3 . :
o Increased soil N supply from the legume.
LWLW 3.5 29 25 1.5

wheat canola lupin I ‘



Gross margins

Gross margin rankings

Site  |Rotation| 2020 2021 2022 2023 | NPV(S)
WWWW 1 4 2 4 3200
. |[LWLW 4 1 3 1 3100
Meckering
CWCW 3 2 4 3 3000
CLWW 2 3 1 2 3600
WWWW 2 4 3 4 1200
, LWLW 1 2 1 1 2000
Mingenew
CWCW 3 3 4 2 1200
CLWW 4 1 2 3 1700
wheat canola lupin NB: based on 10-year average prices

I N W PW = B~ W DN



Conclusion

Strategic deep tillage Crop rotation

Nutrition
« Nitrogen

Physicochemical constraints
« Water repellence

« Subsoil compaction

« Subsoil acidity

Biological constraints
« weeds

« Soilborne pests and
pathogens

v

Profitability
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Important disclaimer

The Chief Executive Officer of the Department of Primary Industries and Regional
Development and the State of Western Australia accept no liability whatsoever by reason of
negligence or otherwise arising from the use or release of this information or any part of it.

Copyright © State of Western Australia (Department of Primary Industries and Regional Development), 2023.
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