@ NORTHERN
FEBRUARY 2017

GRAINS RESEARCH
& DEVELOPMENT
CORPORATION

CONTENTS




GRDC NORTHERN
GROWNOTES FEBRUARY 2017

73

A

| _4 /
)
{
y
L b

arr
A

N

Contents

What’s new
Introduction
A1 Crop overview xxiii
A1l The role of pulses in farming SYStEMS.......ccccovvvvrrneeeererrrreeeeeeeenes xxiii
A2 ADOUL faba DEAN. ... XXiV
Al13  Growing faba DeaN ...ttt XXiV
AlL4  Suitable enVIFONMENTS ....c.covecierrcciere ettt seene XXViii
A.2 Products and uses XXix
A.3 Market XXiX
A.4 Faba bean research XXX
A.5 Keywords XXXi
1 Planning/Paddock preparation
11 Paddock selection and ground preparation 1
111 Avoid major variations in SOIl tYPeS......cceeeeeerirrrerieeeeeeerereeeeeee e 1
11.2  Avoid deep gilgai or heavily contoured CoUNtry.......cccoceeveecneenieenneeneeee 4
11.3  Sticks, stones, clods of soil, ridged soil SUrface........cocovvereeverennrrceeeene 4
11.4  Bunching and clumping of StUbbIe.........ccoovvieieieeeeeee e 5
11.5 Disease and paddock SEIECHION.......ccccueueirieiricieeeee e 5
1.2 Key requirements for faba beans 6
1.3 Paddock rotation and history 7
1.4 Benefits of faba beans as a rotation crop 7
140 PulSes and CErealS.......coiiininiiiccitccee et senenes 7
1.4.2 Disease management and nitrogen benefits ......cccovvveeeeecennnnseeseeens 9
1.4.3 Controlling cereal root diISEASE ......c.ceueeirriririeiieiccererreeeeeeseseseeeee e 10
CTOWI TOL..iii s 10
1.4.4 Quantifying break-crop yield iNCreases .......covvveeeerirrresieeeeeereseeeeeeeeenes 1
145 NItrogen fiXatioN .....ccceeeeceeeee ettt s b sanens 12
QUAntifying NItFOGEN fIXAHION ......cvvuviriieierieetee et 12
Nitrate-N benefit for FOllOWING COIEAIS ... s 13
1.5 Disadvantages of faba beans as a rotation crop 14
1.6 Fallow management 15
1.6.1  Fallow weed Management ... eeeeernnininieeieieeesestseeeteee et sseaesesenene 15
1.6.2 Fallow chemical plant-back effects......cccoieeieeiceeeeeee e, 15
1.6.3 Herbicide residues iN SOl .....ccccovvrieeeciirrreececeress et seeeesesenene 16

A}
QQ GRDC CONTENTS  x



GRDC

GROWNOTES

A
QQQGRDC

NORTHERN

FEBRUARY 2017

17 Seedbed requirements 17

RAIZOBDIQ. ... e 7

1.8  Soil moisture 18

1.8 DIYIANG. ettt ettt 18

1.8.2  IFTIQALION ettt et nennn 18

1.8.3  Seasonal OULIOOK ... s 18

HOWWVETE? ...t 19

1.8.4 Weeds and paddock SEIECHION.......coeueeeiieeeeee e 20

1.9 Herbicide residues in soil 21

SOOI @IOSION. ...ttt e 21

110 Yield and targets 21
1101 Yields

Ratio of Water USE tO ©VAPOITLION ........c.vueeeieeeeieieieeieieee e 22

TEMPEITIUTE........cee e 22

110.2 Water USe EffiCIENCY ..ottt 24

111 Nematode status of the paddock 24

1111 Nematode testing Of SOil...ccoiiieiieieeeee e 24

111.2 Effects of cropping history on nematode status........cocovvveeecvrnrrneennnnee 25

111.3 Faba beans and RLN . ...t sseeeseeaesenenes 25

2 Pre-planting

21 Faba bean types 1
2.2 Choosing a variety 1
2.3 Varietal performance and ratings yield 2
2.4 Area of adaptation 2
2.5 Quality traits 3
2.6 Northern faba bean varieties 5
CQITOWM oot 5
Doza®
PBA Warda®
2.6 Faba bean variety agronomic traitS......c.coeeeeeernnnnneeeeerrereecec e 8
2.6.2 Faba bean variety seed availability......ccococeeeeiirrrneeereeeeeee s 8
2.7 CropMate VarietyChooser 8
2.8 Seed quality 9
2.81 Grower-Kept SOWING SEEM ......ccceiiiirieieieieeeeeeee et se st saeees 10
2.8.2 Safe Storage Of SEEA ..ottt 10
2.8.3 Handling DUIK SEEA ..ottt ss s enenens 1
2.9 Seed testing 12
2.91  Germination tESHING ... es 12
2.9.2 VigOUT tESTING ittt ettt ettt 12
2.9.3 Accelerated ageing VIgOUT tESt.....ccuvivverieieeeceereee e 12
2.9.4 ConductiVity VIQOUT TEST....ccuviririeieiiiiicintrireicecccetntnreeee et eees 12

CONTENTS  xi



GRDC

GROWNOTES

A
QQQGRDC

NORTHERN

FEBRUARY 2017

2.9.5 Cool germination and COId tESES.....ccuvrvrrreeeree e 13
2.9.6 Tetrazolium test (TZ) @s @ VIgOUN tESt.......ccceueeiiieeeieeeeeeeee e 13
2.9.7  OhEI ottt ettt e 13
2.9.8 Weed contamination teStiNG ......cccceeieeeieirieeeeceeeseee e 13
2.9.9 Disease testing and major pathogens identified in seed tests .................... 14
210 Performing your own germination and vigour test 14
3 Planting
31 Inoculation 1
311 When to INOCUIALE ... 3
302 INOCUIANT LYPES ettt sttt esenenens 4
313 Newer inoculation MEthOS ..o 6
304 In-fUrrOW WaLEr INJECION ...oucuiiieecee ettt 6
315 Granular INOCUIANTES.......c.c.occicucrceceee e as 9
31.6 Inoculant and fungicide compatibility.......cccovveeeeieinneeceene 9
317 Compatibility with trace elements ... 10
31.8 Inoculation checKliSt..........ccoiiii s 10
31.9 Rating nodulation and nitrogen fixation (effectiveness) .......ccccccevvreevrnnnee. 1
3110 Key for assessing nodulation in winter pulse Crops ........ccceeeeeeeevrnireeeenenenee 1
32N STONNG INOCUIANTS ..ottt nan 13
3112 INOCUIUM SUMVIVAL...eiieiiiiiicicicieieceeeie et seae 13
3213 APPIYING INOCUIANT ...ttt nen 13
3.2 Seed treatments 14
3.3 Crop establishment 14
3.31  StubbIe retentioN.... ..o 14
3.3.2 TimME Of SOWING ittt ettt sttt ettt sttt seaen 17
3.4 Seeding rates 20
341 ROW SPACING cevvviiuiiririeieteieieietes sttt ettt se ettt et s bbbt s s sesesesenes 23
3.4.2 ROW SPACING trHal FESUILS ...cucueiiieeeeeeeeeee et 24
3.4.3 SOWING AEPTN ..ttt ettt be s 27
3.5 Irrigation 29
350 PriINCIPIES ettt s bbb s e sa s s s s esesanas 29
3.5.2 ‘Faba Check’ fINAINGS .c.oeueueiiirirreeieieee sttt seaenes 30
3.6 Pulses and herbicide damage 32
3.7 Sowing and handling hints 32
HANANNG DUIK SEET ... 33
3.8 Seeding equipment 33
3.8.1 Seeder and tine COMPATISONS ....ccoceivieiieieiereeieeeie et ese et ese s 34
4 Plant growth and physiology
41 Introduction 1
4.2 Key to growth stages 1

CONTENTS  xii



GRDC

GROWNOTES

A
QQQGRDC

NORTHERN

FEBRUARY 2017

4.3 Crop development 6
4.31 Flowering and fruit development.........ccc i 7
4.4 Growth and development 12
4410 EMEIQENCE...coiiuiiiiiiieietetete ettt sae st ss s sttt sesesesesasssess st sesesesasasassasssssssesesasasases 13
LOOVES....c e 14

ROOLS. ... 15

4.4.2 Stem and DranChes.......... s 17
POIINGEON ...t 18

POIINGUON TFIQIS ...ttt e 19

Climatic requirements for fIOWEING .........cccwveeeeeeeieeeeeee e 21

TOIEranCe tO IOW tEMPEITIUIE............c.cveeeeieeeeeee e 24

Flowering, podding and seed deVeIOPMENT.......c.ccceveeieiiereeeee e 25

443 ErECINESS.....oiiiiiiiiiitttc et 28
IMQEUITEY <.t 30

4.5 References and further reading 32

5 Nutrition and fertiliser

51 Declining soil fertility 1
511 SOil OrganiC MAtEr ..ottt s et esenens 1
5.2 CUIeNt SITUBTION oottt 4
51.3 Options for reversing the decline in soil organic matter........ccceceevvvvvveenene. 5

Impact Of fertiliSer N INPULS ON SOl ........cccerrieirierieieeeee e 7

5.2 Crop removal rates 7

BGIQNCING INPULS ..o 7
INULFIENTE DUCGEUING ..o 9

5.3 Soil testing 9
5.31  TYPES Of SOOI TOST.ueiiiieeeeeeeee ettt esenes 10

5.4 Nutrition 1"

Identifying NUENENt QEFICIENCIES............cocveveeieeeeieeieee e 1

INULTIENT TYDES ..o 1
5.41 BalanCing iNPULS ..ottt ettt enes 12
5.4.2 NUtrient BUAGETING oo eens 12
5.4.3 Detecting nutrient defiCiENCIES ... 13
5.4.4 Diagnosing NUrient diSOIrAErsS ...t 15
5.4.5 NULHENT TOXICITY .ttt 16
5.4.6 BOION TOXICITY wveveveeeueeiiiriieieisieeecc ettt aes e esseseees 16
5.47 ManganeSe tOXICILY ....ccurieueririeiieiiieieeeieee ettt ettt ettt et beenan 17

SYMPEOMS oo 17

5.4.8 Aluminium toxicity

VISUGT SYIMIPEOMIS..c...ovoioiisieee ettt
5.5 Fertiliser 18
551 OVEIVIEW ..ottt bas 18
5.5.2 Pulses and fertiliser tOXiCitY ......ouorrrereeeeirirreeeeeeeeesee e eeseeeeees 18

CONTENTS xiii



GRDC ; | | NORTHERN

FEBRUARY 2017

GROWNOTES

5.5.3 NIETOGEN ..ttt s e esen e eeseseaes 19

DeFICIEONCY SYMPIOIMIS ... 19

554

5.5.5 POtassilUm....iii s 22

DEFICIENCY SYMPEOMS ... 22

B.5.8  SUIFUN ottt bbbt nnae 25

DEfICIONCY SYMPIOIMIS ... 25

557 ZINC ettt ettt 25

DEFICIEONCY SYMPEOIMIS ...t 25

Pre-plant trEGUMENTS.......co.cveeeeeeeee e 26

SEEU HEAUMENTS ... 26

Fertilisers applied Gt SOWING......ccccwreeeeeeeee et 26

FFOIIQE ZINMC SPIQYS i 26

5.5.8 10N et e 29

DEFICIONCY SYMPIOIMIS ... 29

OccUurrence AnNd IrEAHMENT............cc.ovwrieeeeieeeeeee e 30

5.5.9 MANGANESE ...ttt ettt ettt sttt ettt sttt 30

DefICIONCY SYMPEOMS ... 30

Occurrence aNd IrEAHMENL............cc.ccvmeriiieeee ettt 32

5.5.10 COPPET ettt ettt ettt besa s b se b s et et et ebe e benannan 32

DefICIONCY SYMPIOIMIS ...ttt 32

5.511 MOIYDAENUM.....oeiiiieteereeteee ettt s et sasenenes 33

DefICIONCY SYMPIOIMIS ... 33

5.512 BOron defiCIENCY ..evieiiiiiririreeiccttetrtrtre ettt ees 33

DEFICIONCY SYMPEOIMIS ... 33

5.6 Arbuscular mycorrhizae fungi 34
High AMF situations

LOW AME SIEUGHIONS........oovoiiriceiceieeseee e 35

5.7 Nutrition effects on following crop 35

BT71 NIFOGON ettt ettt sttt sttt 35

Benefits Of NItrogen fIXQLON .........cciviiririisisescee st 38

5.8 References 39

6 Weed control

6.1 Integrated weed management in faba bean 1
IN-CrOP WEET CONTIOI ...ttt 2
HEIDICIAE FESISIANCE ...t 2
CTOP FOLQEION ... 3
GOOd AGrONOMUC PIACHCE ... 3
TIMEIY CUIIVATION ..o 3

6.2 Specific weed issues for faba beans

6.3 Herbicide performance

6.4 Herbicide damage in pulse crops

N
QQ G R D C CONTENTS xiv




GRDC

GROWNOTES

A
QQQGRDC

NORTHERN

FEBRUARY 2017

6.5 Planning your weed control strategy 5
6.6 Herbicides explained 5
6.6.1 Residual V. NON-reSidUal.........cccccouviiiiiiiiiiiiiiiicc i 5
6.6.2 Post-emergent and pre-emMergent......cceieeeeeeeeeeeesesesseseseessssssenens 5
6.7 Crop damage caused by herbicides 5
6.71 Tolerance of faba bean varieties to herbicides..........cccocecncncnnvncnne 16
6.7.2 Contamination of spray eqUIPMENT....ccovveeeeeinirnrreeeeeeerese et 17
B.7.3  SPray Arift ettt aes 19
6.8 Legal considerations of pesticide use 19
Registration
LOD@IS ...
SDS et 20
POIIMILS ... 20
APVIMA oottt oottt 20
AIWAYS FEAT TNE IADE ... 20
6.9 Getting best results from herbicides 20
6.10 Weed control requires a planned approach 22
6101 Weed competition in faba beans.......ccccceeeeeiieieeeeeeceee e 22
6.10.2 Knockdown herbiCides ... 22
6.10.3 Pre-emergent herbiCid@S .......oveeceiirieeeeeeceee e enaens 23
6.10.4 Pre-sowing (IBS, incorporation by sowing) herbicides........cccocovvieevcene 23
6.10.5 Post-sowing pre-emergent (PSPE) herbicides..........coeeeeveeenrrrieieeeeene 25
6.10.6 Post-emergent herbiCides ...t 27
6.11 Post-emergent grass-weed control 27
6111 Mode Of @CHON ... 28
6.11.2 Avoidance of stress coNditioNns ..o 28
6.11.3 Grass-herbicide damage in faba beans.......ccccvveeeeeeecececeeeee e 28
6.11.4 Sulfonylurea residues in DOOM SPrays ......cccceeerererererereieeeeeenesereseeseseeeeens 29
6.12 Other weed-control strategies 29
6121 Directed SPrays iN-CrOP ..c.ocovveeeeueueueerinirerieieieieieeestsesesseseseseseeesesessssesesesesenenens 29
6.12.2 CrOP-tOPPING c.ceeeereeeeieeeieeirirteisaesetessesststssssesesesssssssessssssssesesesasassssssssssssesesesesssnns 30
6.12.3 DESICCAtION ..o s 31
6.13 References and further reading 31

7 Insect control

71 Key insect pests of faba bean 3
1T HEICOVEIDA ettt s st ssssas st st sesesessssanananes 3
Managing Helicoverpa in faba beans—an interim management strategy .................. 4

71.2

Identifying Helicoverpa

Helicoverpa species composition can vary between seasons and regions................ 6
Life-cycle and development Of HElICOVEIPA...........owvreiierieissesieeseee s 6
AAPNIAS oottt ettt n et s bttt snnnns 8

CONTENTS xv



GRDC

GROWNOTES

A
QQQGRDC

NORTHERN

FEBRUARY 2017

TAENEITICAEION.......oooee e 8
Cowpea aphid (APhIS CrACCIVOIT).........ccvuiieeieiieiseeeeese e 9
LIF=CY/CI o 1

Direct feeding AQMUGE ... 12
APNICAS QS VECLOIS Of VIFUSES.....ooooeieieeeeieieteeeee et 13

HOW QPhIdS rANSMIE VIFUSES ... 14

7.2 Other insect pests 16
721  Green mirid (Creontiades dilUtUsS).........cccceeeeeeeeeeieririseeeseesseseseseeessesnens 16
LIFE-CYCIO e 17
DOMQGO .. 17
Monitoring ANA tRFESNOIS .........covvirieieeeee s 18
IMANAGEMEONT.c...ooi e 18

7.2.2 CULWOIMS (AGIOLS SPP.) ceeeeeerererirrrreerssesssesisessssssssssssssssssessssssesessssssssessssssssesesssens 18
TAENTITICALION ... 18
DOMIQGE ..o 18
Monitoring and thresholds. .19
MANAGEOMENT ... 19

772G T N o o OO O TR 20
DOMIQGO ..t 20
MOonitoring AN tRFESNOIAS ... 20

T.2.4  LOOPELS oottt te sttt s et e st s et st esessssss st e s esesesasssnsssssssesesesasas 22
JAENETICAEION. ... 23
DOMIQGO ..t 23
MOonitoring AN tRFESNOIAS ..o s 23
IMONGGEMEONE. ..o 23

7.2.5 BEET ArMYWOIM ..couiiiieieieieieecitisiete ettt ea ettt s bbb se s s s sesesesanas 23
JAENETICAEION. ... 23
LIFE-CYCIO e 24
DOMIQGO .. s 24

T.2.6  SIUGS .ottt sttt ettt nen 24
JAENETICAEION. ... 24
LIFE-CYCIO s 25
DOMQGE ..ot 25

Monitoring and thresholds.

IMONGGEMEONE. e 26

7.3 Identification resources are useful for checking whether insects are

friend or foe 27

731 InsectID: The Ute GuIde.......coiiiiiiiciiiciccccce s 27
7.3.2 The Good Bug, Bad Bug DOOK .......ceeueeiiirieeeeec e 28
7.3.3 I SPY MANUAL ..o 28
74 The pest management process 28
TAN PIANNING .ottt ettt sttt ettt sttt ettt sebenes 29
742 IMONITOMING ottt ettt ettt sesesenenenesesesesssanan 29
7.4.3 Correct identification of iNSECt SPECIES......coveveveveveeieeeee e 30
74.4 Assessing management OPLIONS. .....ccceerrrririrreeeeerreree e 30

CONTENTS xvi



FEBRUARY 2017

GRDC R | ¢ & NORTHERN

GROWNOTES

745 CONIOL e 30
74.6 Re-assess and document reSuUltS.........ccocceivininiiccinininicccceeae 30
7.5 Monitoring faba bean for insect pests 31
7.51 Sampling strategy and teChNIQUE......c.cceeieirieieieeeeec e 32
HOW 10 USE G DEAT SNEEL ...ttt 34

How to use the beat sheet to sample fabQ DEANS .........cccoevveieeneeieeeeee e 35

How to use a sweep net to Sample fAbQ DEANS .........ccooevveirerveeererieeeeee s 35

Recording monitoring data for deCiSioN-MaAKING ..........ccceeererirerrerieeseseesseesinns 36

7.5.2 What to be aware of when sampling for Helicoverpa.

Eggs and very small larvae....... .36
Small, medium and [Qrge IQrVQE ... 37
7.5.3 Helicoverpa damage in faba beans.........ccccovvvvreeeeineninrseeeceneseseeeenen 37
FIOWETS QNG DUGS.......ceiiee et 37
POdSs AN Grain AQMOGE ...ttt 38
7.5.4 Defective grain and the contribution of Helicoverpa............coccvvnveene.. 39
7.5.5 TRIESNOIAS ...ttt 39
Yield and qUAity tRrESAOICS ...........c.eeeieieieeee e 40

7.5.6 Other considerations when making control decisions based

757
7.6 Legal considerations for pesticide use 43
7.7 Registration 43
LODOIS s 44
IMISDIS ..o 44
POITTIES ..ot 44
APVIMA ..o 44
AIWGAYS FEAT TNE IADE ... 44
PESTGENIE. ...t 44
7.8 References and further reading 44

8 Nematode management

8.1 Background 1
811 Pratyle@nNCRAUS tROIMI I ...ttt 2
81.2 Other nematodes in the northern grain region..........ccceeeoevvvervveeeecsesereenns 3

8.2 Symptoms and detection 4

8.3 Management

TESHNG FOr RLIN ... 5

8.31 Resistance versus tOlEranCe ..........cccenccineereereeseee e 7
Resistance: nematode MUILIDIICAUION. ... 7

TOIIANCE: CIOP FESPOMNSE. ...t 7

POAAOCK RYGIENE ..o 9

8.4 Damage caused by pest 9

A}
QQ GRDC CONTENTS  xvii



FEBRUARY 2017

GRDC A e | ¢ & NORTHERN

GROWNOTES

8.41 How do faba beans compare with other crops for build-up
Of PratylenChUS tROIMMEIT ...ttt 10

8.5 References 13

9 Diseases

91 Fungal disease management strategies 1

9.2 Integrated pest management

9.3 Key criteria and considerations 4
9.31  RISK @SSESSMENT ...ttt 4
9.3.2 Steps in risK @SSESSMENt ..ottt eane 5
9.3.3 PaddOCK SEIECHION ....c.cuiiiieiccciciete et 6
9.3.4  Variety SElECHION ...t 6
9.3.5 Seed quality and treatment ... s 8
9.3.6 On-farm and off-farm hygiene ... 8
9.3.7 Regular Crop MONIONNG....ceeurueeerreiririeeeeee ettt se s eneeenes 9

COITOSPON Tt 10
0.3.8 FOlAr fUNGICIAES ..ottt 10

9.4 Fungal disease control 1"
9.41 Principles of fUNGICIAE USE .....cceueueiieieeeeeccce e 1
O.4.2 WHREN 1O SPIraAY c.cueieiieieieieettrisieieie ettt ettt et s st ese e eneaes 12
9.4.3 PrinCiples Of SPrayiNg ..o ceeeeeeeiiiriresetete et ese s ses s s s sesesassneaes 12

9.5 Registered fungicides 13

9.6 Summary of a foliar fungicide strategy 13

9.7 Legal considerations of pesticide use 18

9.8 Symptom sorter 19

9.9 Rust 22
.91 SYMPLOMS .ottt ettt a e e aesesesesenenennes 22
9.9.2 ECONOMIC IMPACT....ciiiiiiirieieteteteieieeestet et ts sttt s s sssss s s s sesesasannanes 24
O.9.3 DiSEASE CYCIE ..ttt 24
.94 CONLION .ottt 24

910 Chocolate spot 25
0101 SYMPLOMS .ottt a et s s s s sesesasssssssssesesesesannnsnnes 25
9.10.2 ECONOMIC IMPOITANCE .....viieiiieieieteieceteteteteeeete ettt es e be e ebe e s sa s seses 32
O.10.3 DiSEASE CYCIE .ttt sttt s s e s eneneeees 33
O10.4 CONTIOL .ottt ettt ettt es 33
9.10.5 Chocolate spot management OPtiIONS .......cccvvcererirrereeeeeer s 33

9.11 Ascochyta blight 35
OMA SYMPLOMS ettt et b e e e et e s esesesesenenennes 35
9.11.2 ECONOMIC IMPOMANCE ...ttt ettt ss s es e nseses 41
O11.3 DiSEASE CYCIE ittt ettt ee s 41
OM14 CONEION o |

A}
QQ GRDC CONTENTS xviii



FEBRUARY 2017

GRDC R | ¢ & NORTHERN

GROWNOTES

9.11.5 Ascochyta management OPLIONS ......cccevveeeeeeerirrree e 41
9.12 Sclerotinia stem rot 42
0121 SYMPLOMS .ttt sttt s et e e et esesesesenenens 42
9.12.2 ECONOMIC IMPOMANCE ...ttt se st sasnnnns 42
O.12.3 DiSEASE CYCIE ..ttt ettt 43
912.4 CONEION ittt 43
913 Aphanomyces root rot 43
O30 SYMPLOMS .ttt ettt a ettt e e e e e s s sesesannnsnnaes 43
9.13.2 ECONOMIC IMPOMANCE ..ottt ettt ettt es 43
O.13.3 DiSEASE CYCIE .ttt nes 43
O34 CONION ettt ettt bbbt es 43
914 Botrytis grey mould (BGM) 43
0141 BACKGIOUNG ...ttt ettt sttt ssss s b bbb st assssassesesesesasasssnasans 43
9.14.2 ECONOMIC IMPOIMANCE .....vieiieiiieiiieeieieetetete ettt ese et se s sesenens 44
9.14.3 Biology and epidemiolOogy .......cccceiiriririeieieieeeeirisisesesee s sssessssesesessssssssseees 44
915 Root rots, including Phoma blight and damping off 44
0151 SYMPLOMS .ottt ettt e e e s s st e e e ee s sesesesasennnnnnaes 44
9.15.2 ECONOMIC IMPOITANCE .....oviiiiiieiiieieieteeeteeetetet ettt ese s s sa e sesasens 44
O.15.3 DiISEASE CYCIE ettt a e e es s s sannnnnnns 45
9.15.4 Management OPLIONS ......ccovrreieieeieererrtreeietei ettt sttt enenene 45
916 Viruses 45
6.1 VIIUS TYPES ettt st s bttt ss st s s esesesasannanes 46
O16.2 SYMPLOMS .ttt ettt ettt b et e et e st seseseseneneneaes 47
9.16.3 ECONOMIC IMPOIMANCE ..ottt b e eaeaes 57
O.16.4 DiISEASE CYCIE ..ttt ettt 57
O16.5 CONLION .. et e 58
917 Root-lesion nematodes (RLN) 59
What is resistance and tOIEraNCE? ... 60

171 SYMPLOMS .ottt sttt se et st e st sesessssasssssssssesesesannnnns 60
O17.2 Yield lOSSES......oiiiiiiiiiicic s 60
O17.3 SYMPLOMS .ttt e e ese e s st sesesasenenessssssesesesansnnns 60
9.17.4 ECONOMIC IMPOMANCE ..ottt ettt ettt sesenene 60
O17.5 DiISEASE CYCIE ettt nene s 61
9.17.6 Management OPLIONS ......ccccveieieeeieicicccetee ettt seaeaes 61
918 Improving diagnostic skills 61
9181 Key diagnoStiC PrNCIPIES ...cveveveveeeieeiiiieeete ettt aaeas 61
O18.2 PracCtiCal TIPS .ooeiieieieieeiceeeteete ettt ettt s e b nene 61
9.19 Sample preparation for diseased plant specimens 62
9191 Selection Of SPECIMENS ....ccciieieiieeicetteet ettt sb bbb saanen 62
9.19.2 PreServation ... 62

N
QQ G R D C CONTENTS xix



GRDC

GROWNOTES

A
QQQGRDC

NORTHERN

FEBRUARY 2017 _§ :.,

. = \
\

&

9.19.3 PACKAGING .. iuiueeeeririeieieeeee sttt eeseseses st e e se et sessesesesesananeaessssssesesesensnnns 63
0194 LAbEIIING ottt ettt ettt s bbb s nnanns 63
O.19.5 DiISPALCN...ciitiietiee et bbbt ae b ananan 63
9.20 References 63

10 Plant growth regulators and canopy management

11 Crop desiccation/spray out

111 Desiccation 1
11.2 Crop-topping 2
11.3 Seed and pod development 2
1.4 Timing of desiccation 2
11.41 Effect of desiccants on green immature SEedS ........cooveeeeeerererersieieseenens 3
11.4.2 Products registered for the desiccation of faba bean..........cccccovvvniecccne 4
11.5 Windrowing 4
12 Harvest
121 Impact of delayed harvest on profitability 1
1200 Y@l JOSSES....oiiiicce et 1
121.2 Deterioration in grain QUAIITY....c.coeeeeeeeirrrreeeeee e 2
121.3 Missed marketing OPPOIrtUNILIES.......ccceeeieirieeeeeeee e 3
12.2 Implementing early harvest management 3
12.3 Harvesting and header settings 4
12.4 Modifications and harvest aids 5
12.5 Achieving a clean sample 9
12.5.1 Rolling for harvest effiCiE€NCY ..o 9
12.5.2 Perforated SCrEENS ... s 9
12.5.3 HArveStEr SPEEU......veeeeeeeeeeei ettt et b et snnnaens 9
12.5.4 Harvesting in high humidity....c.coeeeeeeiineeeeeeee e 9
12.5.5 PICK-UP frONTS vttt e s st sesnnnnens 9
12.5.6 Flexible cutter-bar fronts (flexi-fronts) ... 10
12.6 Lodged crops 10
12.7 Assessing grain harvest losses 10
12.8 Handling faba beans 1"
12.9 Grain cleaning 12
1210 Grain quality 12
1211 References and further reading 14
13 Storage
131 Handling faba and broad bean 1
13.2 Grain cleaning 2
13.3 Grain quality 2
13.4 Grain storage principles 2

CONTENTS xx



FEBRUARY 2017

GRDC R | ¢ & NORTHERN

GROWNOTES

Cooling grain and Qeration COONNG .......ccowirriinissreste st 3

13.4.1 Preventing moisture mMigration .........cccceceeeeeeeeeseriinneee et ssennens 3
13.4.2 Drying grain and aeration drying ........c.ccccvvreeeeneneninnnieieereeeseseseseeseseseenens 4
13.5 Insect pests in storage 4

13.6 Farm and grain hygiene

13.7 Fumigation 5
13.71 Testing SilOS fOr SEAI.....cvieeiiieeeteeeee et anns 10
13.8 Silo or grain bags 10
13.81 Pulse quality risks @and grain Bags ......cccceveeeeeeeeeirreeee e 1
13.9 References and further reading 12

14 Environmental issues

141 Temperature 1
HIGR TEMPEIAIUIES ...ttt 1
Temperature AnNd SOWING HIME ... 1

14.2 Frost

14.3 Waterlogging 4
Iron deficiency and WAtErlOGQiNG ........cccwerierreieieieeesee e 5

14.4 References 5

15 Marketing

151 Selling principles 2
15.2.2 BE PrEPAIEQ....cuiiceiieteeteetetee ettt ettt s e bbb b s s e saseesesannes 2
W@ B0 SOl s 2

How to sell...

15.2.2 Establish the business risk profile ... 3
Production risk profile Of the fQIM ........cceeereeeeeeee e 4

Establishing a target price ..

INCOME FEQUITEIMENTS ...t
15.2.3 MaNaging YOUE PIICE ..uoueueeeeriirieieeeieteeeeeetstsesssaesesesssseessssesesesessssssssssssssesessssssnnns 8
Methods Of PriCe MANAGEMENT ........ccvverieieieeeeeieiee e 8
15.2.4 Ensuring access t0 MAarkets ...t 1"
SEOrAGE QNG IOGISTICS ..o 1
COSt Of NOITING GIQUN ... 12
15.2.5 Converting tonNes iNtO CASh ... 13
SO UP TN LOOIDOX ... 13
HOW 0 SEII FOr CASA ..o e 14
Counterparty risk...
REIGHVE VIAIUCS ...ttt
CONIFACT QIOCOLION ... 19
REQAA MATKEE SIGNQIS.......coooeoeieieee s 19
15.3 Northern faba beans: market dynamics and execution 20
15.3.1 Price determinants for northern faba beans ... 20
15.3.2 Ensuring market access for northern faba beans ... 21

N
QQ G R D C CONTENTS  xxi



GRDC NORTHERN

GROWNOTES , N v , SR TR FEBRUARY 2017 &8\
@ ¥ |
\

v o\

P
15.3.3 Converting tonnes into cash for northern faba beans .......cccccevveennne. 22
15.4 World faba bean production 24
15.5 Australian faba bean exports 24
15.6 References and further reading 26

A
%GRDC

CONTENTS  xxii



