
NORTHERN
MARCH 2016

 
CONTENTS

SOYBEAN



A

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
	 vKnow more. Grow more.

March 2016

FeedbackTable of ContentsSoybeans - Contents 	 	

A Introduction
A.1	 Crop overview.................................................................................................... xii

A.1.1	 Grain soybean................................................................................... xiv
A.1.2	 Fallow/green manure soybean........................................................... xv
A.1.3	 Forage soybean................................................................................ xvi

A.2	 Executive summary.......................................................................................... xvi

1 Planning/Paddock preparation
1.1	 Paddock selection...............................................................................................1

1.1.1	 Land management...............................................................................1
1.1.2	 Conventional tillage..............................................................................1
1.1.3	 Controlled traffic and permanent beds................................................1
1.1.4	 Zonal tillage..........................................................................................2
1.1.5	 Zero tillage............................................................................................3
1.1.6	 Managing grass (cane, wheat) residue to facilitate soybean planting.4
1.1.7	 Managing soybean residue to facilitate grass (cane, 

wheat) planting and to maximize the benefits of soybean...................4
1.2	 Benefits of crop as a rotation crop......................................................................5

1.2.1	 Soybean and their use in crop rotation................................................5
1.3	 Fallow weed control.............................................................................................5
1.4	 Seedbed requirements........................................................................................6

1.4.1	 Soil pH, acidity and liming...................................................................6
1.4.2	 Soil Salinity...........................................................................................7

1.5	 Soil moisture........................................................................................................7
1.5.1	 Dryland.................................................................................................7
1.5.2	 Irrigation...............................................................................................7
1.5.3	 Double crop options.............................................................................9

1.6	 Nematode status of paddock..............................................................................9
1.6.1	 Effects of cropping history on nematode status..................................9

2 Pre-planting
2.1	 Varietal performance and ratings yield................................................................1

2.1.1	 Variety selection...................................................................................1
2.1.2	 Photoperiod.........................................................................................1
2.1.3	 Regional adaption................................................................................2
2.1.4	 Southern NSW and Victoria.................................................................2

Curringa...................................................................................................................... 2
Djakal........................................................................................................................... 3
Snowy ........................................................................................................................ 3

2.1.5	 Central NSW .......................................................................................3
Cowrie......................................................................................................................... 3
Ivory............................................................................................................................ 3

2.1.6	 NSW Northern Tablelands....................................................................4
Intrepid........................................................................................................................ 4

2.1.7	 Northern NSW (dryland and irrigation).................................................4
Hale............................................................................................................................. 4

2.1.8	 NSW North Coast.................................................................................4
A6785.......................................................................................................................... 5
Hayman....................................................................................................................... 5
Manta.......................................................................................................................... 5
Moonbi........................................................................................................................ 5
Poseidon..................................................................................................................... 6
Richmond.................................................................................................................... 6
Soya 791..................................................................................................................... 7
Surf ............................................................................................................................. 7

Contents



A

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
	 viKnow more. Grow more.

March 2016

FeedbackTable of ContentsSoybeans - Contents 	 	

Zeus............................................................................................................................ 7
2.1.9	 Southern Queensland..........................................................................7

Bunya ......................................................................................................................... 7
Fraser.......................................................................................................................... 8
Hayman....................................................................................................................... 8
Jabiru.......................................................................................................................... 8
Oakey.......................................................................................................................... 8
Richmond.................................................................................................................... 8
Warrigal....................................................................................................................... 8

2.1.10	 Tropical Queensland.............................................................................9
Leichhardt................................................................................................................... 9
Stuart.......................................................................................................................... 9

2.1.11	 Yielding ability......................................................................................9
2.2	 Planting seed quality...........................................................................................9

2.2.1	 Seed size..............................................................................................9
2.2.2	 Seed storage........................................................................................9
2.2.3	 Safe rates of fertiliser sown with the seed.........................................10

3 Planting
3.1	 Inoculation...........................................................................................................1

3.1.1	 Slurry inoculation.................................................................................2
3.1.2	 Water injection and in-furrow sprays...................................................2
3.1.3	 Pelleted seed........................................................................................3
3.1.4	 Nodulator® granules.............................................................................3
3.1.5	 Rhizobia, molybdenum and checking nodules....................................3

3.2	 Time of sowing....................................................................................................4
3.2.1	 New South Wales and northern Victoria..............................................4
3.2.2	 Queensland southern and inland.........................................................4
3.2.3	 Queensland central and north coastal ................................................5

3.3	 Targeted plant population....................................................................................5
3.4	 Calculating seed requirements............................................................................6

3.4.1	 Establishment percentage...................................................................7
3.4.2	 Row spacing and configuration...........................................................7

Dryland........................................................................................................................ 8
Irrigated....................................................................................................................... 8
Tropical Queensland cane systems............................................................................. 9

3.5	 Sowing depth.....................................................................................................10

4 Plant growth and physiology
4.1	 Germination and emergence issues....................................................................1
4.2	 Plant growth stages.............................................................................................1

4.2.1	 Emergence (VE)....................................................................................1
4.2.2	 Cotyledon stage (VC)...........................................................................2
4.2.3	 First trifoliate (V1).................................................................................2
4.2.4	 Second node (V2).................................................................................2
4.2.5	 Third to fifth nodes (V3-V5)..................................................................2
4.2.6	 Sixth node (V6).....................................................................................3
4.2.7	 Beginning bloom (R1)...........................................................................3
4.2.8	 Full bloom (R2).....................................................................................3
4.2.9	 Beginning pod (R3)...............................................................................3
4.2.10	 Full pod (R4).........................................................................................4
4.2.11	 Beginning seed (R5).............................................................................4
4.2.12	 Full seed (R6)........................................................................................4
4.2.13	 Beginning maturity (R7)........................................................................4
4.2.14	 Full maturity (R8)..................................................................................5

5 Nutrition and fertiliser
5.1	 Crop removal rates..............................................................................................1



A

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
	 viiKnow more. Grow more.

March 2016

FeedbackTable of ContentsSoybeans - Contents 	 	

5.2	 Soil testing...........................................................................................................1
5.3	 Nitrogen (N)..........................................................................................................1
5.4	 Phosphorus (P)....................................................................................................2
5.5	 Sulphur (S)...........................................................................................................3
5.6	 Potassium (K).......................................................................................................3
5.7	 Micronutrients......................................................................................................4

5.7.1	  Zinc (Zn)..............................................................................................4
5.7.2	 Molybdenum (Mo)................................................................................5
5.7.3	 Other trace elements............................................................................5

5.8	 Nutritional deficiencies........................................................................................5
5.8.1	 Boron (B) deficiency.............................................................................5
5.8.2	 Calcium (Ca) deficiency.......................................................................6
5.8.3	 Iron (Fe) deficiency...............................................................................6
5.8.4	 Magnesium (Mg) deficiency.................................................................6
5.8.5	 Manganese (Mn) deficiency/toxicity.....................................................7
5.8.6	 Nitrogen (N) and Molybdenum (Mo) deficiency....................................7
5.8.7	 Phosphorus (P) deficiency...................................................................8
5.8.8	 Potassium (K) deficiency......................................................................9
5.8.9	 Sulphur (S) deficiency........................................................................10
5.8.10	 Zinc (Zn) deficiency............................................................................10

6 Weed control 
6.1	 Pre-emergent herbicides.....................................................................................2

6.1.1	 Grasses................................................................................................2
6.1.2	 Broadleaf..............................................................................................3

6.2	 Post-plant pre-emergent herbicides....................................................................5
6.3	 In-crop herbicides: knock downs and residuals..................................................5
6.4	 Integrated Weed Management (IWM)..................................................................6
6.5	 Weed control in organic soybeans.......................................................................6
6.6	 Harvest-aid herbicides – desiccating the crop....................................................7

7 Insect control
7.1	 Name and description of pest (identification)......................................................2

7.1.1	 Helicoverpa (Helicoverpa armigera, H. punctigera)..............................2
7.1.2	 Pod-sucking bugs ...............................................................................4

Green vegetable bug (GVB), Nezara viridula............................................................... 4
Redbanded shield bug (RBSB), Piezodorus oceanicus ............................................. 6
Large brown bean bug, Riptortus serripes.
Hemiptera: Alydidae.................................................................................................... 7
Small brown bean bug, Melanacanthus scutellaris.
Hemiptera: Alydidae.................................................................................................... 8
Brown shield bug, Dictyotus caenosus (Westwood).
Hemiptera: Pentatomidae........................................................................................... 8

7.1.3	 Silverleaf whitefly (SLW), Bemisia tabaci biotype B.............................9
7.1.4	 Soybean stemfly (Melanagromyza sojae)...........................................12

7.2	 Moderate, less frequent and minor pests .........................................................13
7.2.1	 Cluster caterpillar Spodoptera litura (often referred to as ‘spods’)....13
7.2.2	 Bean podborer Maruca vitrata (previously Maruca testulalis)............15
7.2.3	 Etiella (lucerne seed web moth), Etiella behrii....................................16
7.2.4	 Large mystery planthopper Oteana lubra (Cixiidae)...........................18
7.2.5	 Loopers..............................................................................................19

Green loopers........................................................................................................... 19
Brown loopers........................................................................................................... 20

7.2.6	 Common grass blue (butterfly) Zizina labradus 
Lepidoptera: Lycaenidae....................................................................21

7.2.7	 Leaf miners and webbers...................................................................23
Soybean moth Aproaerema simplexella (previously Stomopteryx simplexella)......... 23



A

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
	 viiiKnow more. Grow more.

March 2016

FeedbackTable of ContentsSoybeans - Contents 	 	

Legume webspinner or bean leafroller Omiodes diemenalis.
(previously Lamprosema abstitalis)........................................................................... 24

7.2.8	 Beetle pests.......................................................................................26
Monolepta or redshouldered leaf beetle or Monolepta australis............................... 26
Lucerne crown borer or zygrita Zygrita diva.............................................................. 27
Soybean aphid Aphis glycines.................................................................................. 28

7.2.9	 Mirids 
Hemiptera: Miridae.............................................................................29

7.2.10	 Two-spotted or red spider mite Tetranychus sp.................................30
7.2.11	 Field Crickets.....................................................................................31
7.2.12	 Black field earwig Nala lividipes.........................................................32
7.2.13	 Slugs..................................................................................................32
7.2.14	 Mouse plagues...................................................................................34

7.3	 Thresholds for control........................................................................................34
7.3.1	 Yield-based thresholds......................................................................35
7.3.2	 Nominal thresholds............................................................................36
7.3.3	 Benefit:Cost Ratio..............................................................................36
7.3.4	 Defoliation thresholds........................................................................37
7.3.5	 Quality-based or preventative thresholds..........................................37
7.3.6	 Thresholds for immature pests..........................................................38
7.3.7	 Estimating/calculating crop size as required for 

podsucking bug thresholds................................................................40
Researcher’s method................................................................................................ 40
Experienced agronomist’s method........................................................................... 40

7.3.8	 Soybean thresholds at a glance.........................................................41
7.4	 Management of insect pest...............................................................................42

7.4.1	 Sampling, scouting, monitoring and record keeping.........................42
What is a beat sheet?................................................................................................ 42
How to use the beat sheet........................................................................................ 43
Other tips when using the beat sheet....................................................................... 43
Correcting podsucking bug beat sheet counts for sampling inefficiencies.............. 44
Converting sample totals for different row spacing.................................................. 44
Keeping records........................................................................................................ 44

7.4.2	 Integrated Pest Management (IPM)...................................................45
IPM and pesticides................................................................................................... 45
Soft and hard pesticides........................................................................................... 46
IPM and organics...................................................................................................... 46
IPM and biological control........................................................................................ 46
The soybean IPM strategy........................................................................................ 46
What is needed for IPM to work?.............................................................................. 47

7.4.3	 Insecticides........................................................................................47
Factors to consider when choosing an insecticide................................................... 47
Insecticide groups..................................................................................................... 47
Route of entry – how they enter the target pest........................................................ 48
Mode of action (i.e. how they kill pests and the body systems attacked)................. 48
Chemical structure (classification)............................................................................. 48
Making the choice – factors to consider................................................................... 49
Efficacy...................................................................................................................... 49
Susceptibility of the crop to pest damage................................................................ 49
Impact on natural enemies........................................................................................ 49
Resistance management strategies for your region or a particular product............. 50

7.4.4	 Presence of other pests also requiring control..................................50
Withholding periods and insecticide residues........................................................... 50
Toxicity to the environment and humans................................................................... 50
Exclusion zones......................................................................................................... 51
Cost........................................................................................................................... 51
New generation insecticides, indoxacarb (Steward) and spinosad (Tracer II)........... 51
Biopesticides – NPV (ViVUSMax) and Bt (DipelSC).................................................. 51
Carbamates (e.g. Larvin, Lannate)............................................................................ 52



A

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
	 ixKnow more. Grow more.

March 2016

FeedbackTable of ContentsSoybeans - Contents 	 	

Organophosphates or OPs (e.g. Dimethoate) .......................................................... 52
Organochlorines (Cyclodeines) (e.g. Endosulfan)...................................................... 53
Synthetic Pyrethroids or SPs (e.g. Alpha‑Scud, Ballistic, Cypermethrin, Dominex). 53

7.4.5	 Post-spray assessments....................................................................53
7.4.6	 Legal issues.......................................................................................54

Registration............................................................................................................... 54
Labels........................................................................................................................ 54
MSDS........................................................................................................................ 55
Permits...................................................................................................................... 55
APVMA...................................................................................................................... 55

7.4.7	 Soybean insecticides.........................................................................56
7.4.8	 Making control decisions...................................................................57

7.5	 Beneficial insects...............................................................................................59
7.5.1	 Use of the predator to pest ratio in spray decisions..........................60

7.6	 Key parasitoids and predators...........................................................................61
7.6.1	 Large predatory bugs.........................................................................61
7.6.2	 Small predatory bugs.........................................................................62
7.6.3	 Predatory beetles...............................................................................63
7.6.4	 Wasp parasitoids – of helicoverpa and other caterpillars..................66
7.6.5	 Fly parasitoids....................................................................................67
7.6.6	 Hoverflies - key aphid predators........................................................68
7.6.7	 Lacewings – key aphid predators......................................................68

8 Nematode management
8.1	 Background.........................................................................................................1

9 Diseases
9.1	 Name and description of disease (when and how to identify).............................1

9.1.1	 Fungal diseases...................................................................................1
9.1.2	 Seedling root rots (Rhizoctonia solani, Phytophthora 

sojae, and Pythium species).................................................................1
9.1.3	 Charcoal rot (Macrophomina phaseolina)............................................2
9.1.4	 Phytophthora stem and root rot (Phytophthora sojae).........................3
9.1.5	 Sclerotinia stem rot (Sclerotinia sclerotiorum)......................................4
9.1.6	 Sclerotium base rot (Sclerotium rolfsii).................................................5
9.1.7	 Phomopsis pod and stem blight and seed decay 

(several Phomopsis/Diaporthe species)...............................................5
9.1.8	 Rhizoctinia root rot (Rhizoctonia solani)...............................................6
9.1.9	 Rust (Phakopsora pachyrhizi)...............................................................6
9.1.10	 Downy mildew (Peronospora manshurica)...........................................7
9.1.11	 Purple seed stain (Cercospora kikuchii)...............................................8
9.1.12	 Powdery mildew (Erysiphe diffusa).......................................................9
9.1.13	 Bacterial diseases................................................................................9
9.1.14	 Bacterial blight (Pseudomonas syringae pv. glycinea).........................9
9.1.15	 Bacterial pustule (Xanthomonas axonopodis pv. glycines)................10
9.1.16	 Wildfire (Pseudomonas syringae pv. tabaci).......................................11
9.1.17	 Big bud (also called witch’s broom and little leaf)..............................11
9.1.18	 Viruses................................................................................................11
9.1.19	 Nematodes ........................................................................................12
9.1.20	 Sunburn..............................................................................................12

9.2	 Varietal resistance or tolerance..........................................................................12
9.3	 Conditions favouring development....................................................................12
9.4	 Management of disease....................................................................................13

9.4.1	 Integrated Disease Management.......................................................13
Best practice strategies............................................................................................ 13

9.4.2	 Risk Assessment................................................................................14
Identify the factors that determine risk...................................................................... 14
Analyse specific known risk factors.......................................................................... 14



A

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
	 xKnow more. Grow more.

March 2016

FeedbackTable of ContentsSoybeans - Contents 	 	

Acknowledge your own acceptable risk level........................................................... 15
Providing Accurate Diagnosis................................................................................... 15

9.4.3	 Tools of the trade...............................................................................16

10 Plant growth regulators and canopy management

11 Crop desiccation/spray out

12 Harvest
12.1	Harvesting............................................................................................................1
12.2	Pre harvest check lists.........................................................................................2

12.2.1	 Row spacing - narrow or wide?...........................................................2
12.2.2	 Pre-harvest header/combine check ....................................................2

12.3	Harvest timing......................................................................................................2
12.4	Desiccants...........................................................................................................3
12.5	Harvest losses.....................................................................................................3

12.5.1	 How to measure harvest performance.................................................3
12.5.2	 Pre-harvest losses................................................................................4
12.5.3	 Gathering losses..................................................................................5
12.5.4	 Processor losses..................................................................................8

12.6	Bin sample quality.............................................................................................10
12.7	Handy hints........................................................................................................10

12.7.1	 How to measure losses......................................................................12
12.7.2	 Buying a Harvester.............................................................................12

12.8	Wet harvest issues and management................................................................13
12.9	Receival standards............................................................................................13
12.10	Harvest weed seed management....................................................................13

13 Storage
13.1	How to store product on-farm.............................................................................1

13.1.1	 Types of storage...................................................................................1
13.1.2	 Deterioration indicators........................................................................2

Heating........................................................................................................................ 2
Change in colour and general appearance................................................................. 2
Mustiness and off-odour condition............................................................................. 2
Presence of storage insects........................................................................................ 3
Lumping and caking.................................................................................................... 4
Chemical changes in storage...................................................................................... 4

13.2	Stored grain pests...............................................................................................4
13.3	Grain protectants for storage..............................................................................8

13.3.1	 Fire Risk...............................................................................................9
13.4	Aeration during storage.......................................................................................9

13.4.1	 Aeration cooling.................................................................................10
13.4.2	 Automatic controllers.........................................................................10
13.4.3	 Standard aeration fans operation.......................................................11
13.4.4	 Aeration drying...................................................................................11
13.4.5	 Heated air drying................................................................................12
13.4.6	 Moisture content................................................................................12
13.4.7	 Temperature.......................................................................................12
13.4.8	 Duration of storage............................................................................13
13.4.9	 Foreign material present....................................................................13
13.4.10	Product condition and history............................................................13

14 Environmental issues
14.1	Waterlogging/flooding issues for soybean..........................................................1
14.2	Other environmental issues.................................................................................1

14.2.1	 Heat canker..........................................................................................1



A

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
xiKnow more. Grow more.

March 2016

FeedbackTable of ContentsSoybeans - Contents 	

14.2.2	 Salinity..................................................................................................1
14.2.3	 Soil acidity............................................................................................1
14.2.4	 Sooty mould.........................................................................................2
14.2.5	 Sunburn................................................................................................2

15 Marketing
15.1	Selling principles..................................................................................................1

15.1.1	 Be prepared.........................................................................................1
When to sell................................................................................................................ 1
How to sell.................................................................................................................. 2

15.1.2	 Establishing the business risk profile—when to sell............................2
 Production risk profile of the farm.............................................................................. 2
Farm costs in their entirety, variable and fixed costs (establishing a target price)...... 3
Income requirements.................................................................................................. 4
Summary..................................................................................................................... 5

15.1.3	 Managing your price—how to sell.......................................................5
Methods of price management................................................................................... 5
Summary..................................................................................................................... 7

15.1.4	 Ensuring access to markets.................................................................7
Storage and logistics.................................................................................................. 8
Cost of carrying grain.................................................................................................. 9
Summary..................................................................................................................... 9

15.1.5	 Executing tonnes into cash................................................................10
Set up the toolbox..................................................................................................... 10
How to sell for cash.................................................................................................. 10
Counterparty risk....................................................................................................... 13
Relative values.......................................................................................................... 13
Contract allocation.................................................................................................... 14
Read market signals.................................................................................................. 14
Summary................................................................................................................... 15

15.2	Northern soybeans—market dynamics and execution.....................................15
15.2.1	 Price determinants for northern soybeans.........................................15
15.2.2	 Executing tonnes into cash for Northern soybeans...........................16


