LIST OF COMMON AND BOTANICAL NAMES

The convention in this book has been to use the common name
Latin name for weed species, except at first mention
its common name and its Latin name. The following

List of Common and Botantical Names

Checklist of Economic Plants in Australia (CSIRO. Melbourne).

Achillea millefolium
Acroptilon repens
Agropyron repens
Allivm vineale
Alopecurus myosuroides
Amaranthus spp.
Amsinckia spp.
Aphanes arvensis
Arachis hypogaea
Arctotheca calendula
Avena fatua

Avena sativa

Brassica campesiris
Brassica kaber
Brassica napus
Brassica tournefortii
Bromus mollis
Bromus diandrus
Bromus sterilis
Cajanus cajan
Capsella bursa-pasioris
Cardaria draba
Carduus spp.
Carthamus lanatus
Carthamus tinclorius
Cassia obiusifolia
Chenopodium album
Chloris gayana
Chondrilla juncea
Chrysopogon fallax
Cicer arietinum
Cucuinus myriocarpits
Cynodon dactylon
Echinochloa crus-galli
Echium plantagineum
Emex spp.

Fumaria spp.

Glycine max
Gossypium hirsutum
Helianthus annuus

yarrow

creeping knapweed
couch grass, English
wild garlic
blackgrass (English)
Prince of Wales feathers
yellow burr weed
parsley piert

peanut

capeweed

oats, wild

oats, cultivated
rapeseed

charlock

rapeseed

turnip, wild

brome, soft

brome, great
brome, sterile
pigeon pea
shepherd’s purse
hoary cress

thistles (various)
thistle, saffron
safflower

sicklepod

fat hen, white goosefoot
Rhodes grass
skeleton weed
golden beard grass
chickpea

prickly paddy melon
couch grass. common
barnyard grass
Paterson’s curse
spiny emex

fumitory

soybean

cotton

sunflower

within a chapter,
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for crop and pasture species and the
where each plant is given
list conforms with Hartley, W. (1979). A
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Heliotropium europaeum
Heteropogon conitorfus
Hordewm leporinum
Hordewm vulgare
Juncus bufonius
Kochia scoparia
Lactuca serriola
Lamiwm amplexicaule
Linum usitatissinum
Lithospermum arvense
Lolium rigidum

Lotus pedunculatus
Lupinus albus
Lupinus angustifolius
Lupinus cosentinii

Macroptilium atropurpureum

Medicago littoralis
Medicago sativa
Medicago truncatula
Nassella trichotoma
Oxalis pes-caprae

Panicum maxinuumn var. trichoglume

Pennisetum clandestinum

Phalaris aguatica (= P. tuberosa)

Phalaris paradoxa
Phaseolus vulgaris
Pisum arvense

FPoa annua
Polygonum aviculare
Pornilaca oleracea
Raphanus raphanistrum
Rumex acetosella
Rumex crispus
Rumex pulcher
Schismus arabicus
Secale cereale
Sisymbrium spp.
Sorghum vulgare
Sporobolus elongatus
Stellaria media
Striga asiatica
Stylosanthes hamata
Stylosanthes humilis
Stylosanthes scabra
Themeda australis
Tribulus terresiris
Trifolium pratense
Trifolivm repens
Trifolium subterraneum
x Triticosecale spp.
Triticum aestivum
Vicia faba

heliotrope, common
bunch speargrass
barley grass
barley

toad rush
kochia

prickly lettuce
deadnettle
linseed

corn gromwell
ryegrass, annual
lotus

lupin, white
lupin, narrowleaf
lupin, sandplain
siratro

strand medic
lucerne

barrel medic
serrated tussock
soursob

green panic
kikuyu

phalaris
paradoxa grass
navy bean

peas, field
winter grass
wireweed
pigweed

radish, wild
sorrel

dock, curly
dock, fiddle
Arabian grass
cereal rye
mustard, wild
sorghum, grain
slender rat’s tail grass
chickweed
witchweed
Caribbean stylo
Townsville stylo
scrubby stylo
kangaroo grass
caltrop

red clover

white clover
subterranean clover
triticale

wheat

faba beans
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Vigna radiata
Vigna unguiculala
Vulpia spp. silver grass
Xanthivm strumarium noogoora burr
Zea mays maize

mungbeans
cowpea

LIST OF HERBICIDES USED

In this book. chemical names have been preferred where they are in common usage in Australia.
Trade names have been used where the chemical name is not in common use.

A. CHEMICAL NAMES

amitrole diquat
atrazine diuron
barban flamprop-methyl
bentazone fluazifop
benzoylprop-ethyl* glyphosate
bromoxynil ioxynil
chlorfenprop-methyl* linuron
chlorsulfuron MCPA
cyanazine oryzalin
dicamba paraquat
diclofop-methyl picloram
2.2-DPA simazine
2.4-D terbutryne
3.6-dichloropicolinic acid triallate
difenzoquat trifluralin

* unregistered in Australia

B. TRADE NAMES

Avenge difenzoquat

Bladex cyanazine

Fusilade fluazifop

Gesaprim atrazine

Gesatop simazine

Glean chlorsulfuron
Hoegrass diclofop-methyl
Mataven flamprop-methyl
Spray.Seed paraquat + diquat
Vorax AA amitrole + atrazine
Yield trifluralin + oryzalin
Ulvapron petroleum oil (used as a carrier in ULV applications)
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GLOSSARY OF SELECTED TERMS RELATED TO TILLAGE

The following terms have been adopted to ensure uniform usage in this book, rather than to
standardise Australian usage. It is based primarily on Technical Bulletin No. 32 of the
Queensland Department of Primary Industries (Grevis-Tames and Kamel, 1977) with additions that
reflect new practices and changed usage since 1977.

GENERAL
Annual cropping - A cropping system where one crop is grown per year.

Conservation farming - A farming system that creates a suitable environment for the growing crop
and emphasises conservation of soil and water resources, consistent with sound economic
practices. Preferred term to conservation tillage as it recognises that soil and water
conservation frequently extend beyond crop establishment to include crop and pasture management
in the broadest sense.

Conservation tillage - see Conservation farming
Conventional cultivation - see District practice

Crop management - A term that includes management options such as the choice of crops within a
crop rotation. length and type of fallowing, time of sowing. residue management and type and
number of tillage operations.

Direct sowing - Any method of sowing or system of crop or pasture establishment whereby seed is
placed into previously untilled soil.

District practice - The normally accepted tillage sequence for ground preparation in order to
establish a given crop in a given district. Traditionally this has meant multi-pass tillage with
the removal of all or most of the plant material from an area prior to planting a crop. As
district practice (or conventional cultivation) varies greatly it has been necessary for authors
to describe the practice when it is referred to initially.

Double cropping - The growing of one summer and one winter crop on the same land within a
12-month period.

Erodibility - The vulnerability of the soil to erosion
Erosivity - The potential ability of an agent to cause erosion.

Fallowing - The practice of maintaining land free of plant growth. This traditionally means
leaving land in a cultivated state for a period prior to sowing a crop or between successive
crops. It is used primarily for water conservation but also where available nitrogen is
inadequate and where cultivation is used to prepare a seedbed for sowing. The length of fallow
varies with the crop rotation practised, but in a ley-farm system it can vary from 1-3 months
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autumn fallow between crops, up to 9 months fallow for a crop following pasture. A fallow up to
14 months can precede wheat in a continuous sorghum-wheat cropping rotation in summer-rainfall
areas.

Chemical fallow - A system of fallowing where vegetation is controlled exclusively by the
use of herbicides. This is the preferred term for the synonyms no-tillage fallow,
conservation fallow, chemical fallow, spray fallow.

Reduced tillage fallow - Any fallow in which herbicide partially replaces cultivation.

Herbicide - Chemical used to kill plants (preferred term to ‘weedkiller’).

Contacl herbicide - Non-systemic chemicals active only at site of contact.

Systemic herbicide - Translocated away from site of absorption (roots or leaves) to sites
of action.

Knockdown - Herbicides used to non-selectively kill plants. Not synonymous with contact
herbicide.

Plant-back period - Is the minimum safe period before a crop can be planted back into soil
treated with a chemical.

Ley-farming - A rotation in land use that specifically includes a legume-based pasture
improve soil fertility as well as provide grazing for stock in the farm system. The system is
confined primarily to winter/spring dominant rainfall areas of Australia, specifically Western
Australia, South Australia, Vietoria and central-southern New South Wales. Crops are described
as:

First crops - The first crop after pasture in a sequence of crops.

Stubble crops - Subsequent crops in the rotation.

Break crops - Any change in crop genotype to facilitate disease, pest or weed control.

Mulch - Natural or artificially applied protective covering of plant residue or other material
such as stones. sand, bitumen or plastic on the surface of the soil. Plant residues may be left
standing upright or otherwise treated to remain on the soil surface.

Opportunity cropping - A flexible cropping system that places primary emphasis on the level of
stored soil moisture when determining whether or not to establish a crop.

Residue - Portion of a plant or crop, left in the field after harvest. Preferred term for

‘stubble’. It implies the residue of crops; pasture residues are specified where necessary.

Residue management - Treatment of crop residues in the course of crop production. Usually, but
not necessarily, it implies the retention of residues for soil and/or water conservation.

Residue (stubble) burning - Can take place at any time between crops and is usually done to
facilitate the operation of cultivation and sowing equipment and for crop
sanitation.

Residue (stubble) retention - Any of a group of management systems that retain substantial
levels of plant residue in the field. The residue may be mulched or partially or
fully incorporated into the soil.

Tillage - The mechanical manipulation of soil for any purpose. but in agriculture the term is
usually restricted to the changing of soil conditions for crop production.

Tillage operation
Subsoiling (ripping) - The tillage of sub-surface soil without inversion for the purpose of
breaking up dense layers which restrict water movement and root penetration.
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Ploughing - A primary tillage operation that is performed to shatter soil with partial or
complete soil inversion and to kill and bury existing vegetation.

Chisel ploughing - A primary tillage operation that is performed with a tined implement
primarily to shatter the soil without inversion.

Scarifying - A primary or secondary tillage operation performed with a tined implement
primarily to shatter soil and rearrange particles. _

Cultivating - A shallow secondary tillage operation performed before or after sowing to
achieve one or more of the following: a desired seedbed tilth, control weeds,
improve aeration, improve infiltration.

Harrowing - A secondary tillage operation that pulverises, smooths and packs the soil
during seedbed preparation, or controls weeds. It can be used to break up crusts
forming between sowing and emergence.

Tillage, reduced (syn. reduced cultivation) - Any procedure for preparing ground for sowing
where herbicides partially replace cultivation. Where the period of seedbed preparation exceeds
one month. the term reduced rillage fallow is preferred.

Minimum tillage, minimum tillage fallow - Strictly speaking, the minimum soil manipulation
considered necessary for crop production or for meeting tillage requirements under a particular
set of weed. soil. and climatic conditions. It is used loosely to cover a range of conservation
farming practices for which specific terms are preferred.

Weed management - A long-term approach to weeds, which integrates a range of control methods
including grazing management, rotations and herbicides. frequently depending on an understanding
of weed biology. The objective is to maintain weed populations economically below levels of
economic concern.

USE-SPECIFIC TERMS

Contour tillage - A tillage system in which all tillage operations are conducted on. or near,
the contour.

Direct drilling - Direct sowing of a crop following grazing and/or burning to remove crop
residues and to control summer and autumn growth of weeds and pasture. Herbicides are used
before sowing if required. Fallowing may be practised. Associated terminology includes
spray-ahead where herbicides are applied up to one month before sowing, and autumn fallow for
earlier application. It is synonymous with Spray.Seeding. The term is confined mainly to
southern and western Australia. The term is sometimes applied to pastures where a complete kill
of resident vegetation precedes sowing (see sod-seeding).

No-till fallow - Direct sowing with minimal soil disturbance into crop residues following a
chemical fallow. The term is sometimes synonymous with no-tillage or no-tillage fallow (terms to
avoid) and is used mainly in northern New South Wales. Stock play no part in the system.

Pasture manipulation - The use of herbicides in pastures to alter the botanical composition. It
is used specifically in the last year of pasture before a crop to control weeds, especially
grasses. for which no selective post-emergence chemical is available. The term usually applies
to autumn/winter applications of herbicide and is used in ley-farm areas.

Seedbed salvage - A situation in which a seedbed prepared by cultivation is infested by a
uniform germination of seedling weeds, which may be associated with wet seasonal conditions.
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Herbicides are used to control these weeds before planting. It is most likely where cultivated
fallows precede winter crops.

Sod-seeding - Direct sowing into pasture sod where the intention is to maintain or improve the
g I .
pasture. It is usually confined to forage crops (e.g. oats) or pasture improvement (e.g.

perennial grasses sown into legume-based pasture).

Spray-graze - The use of low rates of herbicides (mainly growth regulators) in conjunction with
grazing to suppress certain broadleaf weeds.

Spray-topping - The use of low rates of knockdown herbicides applied to grasses at heading to
prevent seed-setting.

Strip cropping - The growing of crops in a systematic arrangement of strips or bands that serve
as barriers to water and/or wind erosion.

Strip tillage - A system in which only isolated bands of soil are tilled.

Stubble mulching - The management of plant residues on a year-round basis aimed primarily at
protecting the soil surface from erosion. Harvesting. tillage. planting and cultivation
operations are performed in such a way that adequate amounts of vegetative material are retained
on the soil surface.

Surface sowing - Any technique that places seed on the surface of the ground.

Zero tillage - Non-specific term, often used to mean conservation farming or direct sowing.



Acidity 39, 103, 149, 297-299,
373,420, 425
ammonium fertiliser 297
rates of acidification 298
Alkalage 37, 189
Aluminium toxicity 103
Amitrole
residues 314
Annual grasses 17, 33-34, 41—
42, 112-113, 179, 227, 228,
234-236,240-241, 246-247,
270-271
crown rot 345-346
Rhizoctonia 346-347
root disease 350
take-all 340-341
Arthropods
tillage 309-310
Atrazine 53,371
residues 314
Attitudes 406-408
beliefs, values, fears 406-407
community norms 408-409
personal needs 407
to conservation farming 408
Avena fatua, A. ludoviciana—see
Annual grasses

Band spraying 110-111, 115

Barley (see also Winter cereals)
49, 60
scald 319

Black cracking clays (vertisols)
142-144
chemical reaction 163
residue management 142-144
tillage practices 141-144

Blue mould 319

Breeding—see Genetics,
Selection

Bunt 318

Cattle (see also Grazing,
Pastures) and direct drilling
114

Cereal curculio 113

Cereal cyst nematode 310, 336-
339
direct drilling 336-339
life cycle 337
long fallow 338-339
weed 339

Cereals (see also individual
species)
summer 194-195
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INDEX

winter 178, 194-195, 199,
373,384
tillage systems 360-365
Chemicals (see also Herbicides,
Pesticides, Sprays and indivi-
dual chemicals)
application efficiency 260,
272-274
environmental aspects 260,
273
proposed national residues
laboratory 432
resistance 260
Chickpeas 60, 287
Chlorsulfuron—see Glean
Chondrilla juncea 14, 15,223~
224,226,230
biotypes 224
Clearing 400
Cockchafer, blackheaded
pasture 113
Combines—see Sowing
equipment
Common root rot 347-348
Communication methodology
413-417
communication networks 414
computers, technology
transfer 415
education 415-417
farmer target groups 414
group influences 414-415
information centre 413
market research 415
staff training 415
Compaction—see Soil
Conservation farming 13, 18,
20,25-26, 54-60, 145, 156,
355, 380, 395, 401, 404, 408,
417,430
adoption 401-403
attitudes 408
double cropping opportunities
410
earthworms 308-309
economics 380-399
foliar diseases 319
horticulture 88
systems 359, 395
integrating crops and
pastures 112-115
northern Australia 372-
373
yields 384, 395
Controlled droplet application
(CDA)—see Sprays, Spraying

Costs
capital 395, 397
cost/price squeeze 380
energy 407
herbicide 383-384
interest 393
labour 384, 398
direct drilling savings 384—
385
overhead 388
production 430
variable 383-384, 395
Cotton 49, 63, 65,270
Cover crops
horticulture 74
Cowpeas 59, 60
Crops, cropping (see also
Double cropping, Strip
cropping, Residues)
cover crops, horticulture 74
pastures 114-115
establishment
direct drilled crops 361,
364-365
early growth 31
germination and emergence
180-182, 366-368
new technology 355
residue effects 174, 180—
182
row spacings 180-181
green manure crops,
horticulture 86
irrigation 48, 64-65
furrow 65
spray 65
opportunity cropping 53, 61—
62

tropical crops 62-64
water use 31, 151, 209-214
direct drill crops 362-365
Crown rot 58, 347-348
annual grass effect 347
stubble management 347-348
tillage 348
Cultivation, cultivators (see
also Tillage)
cultivators 4-5, 199, 200, 205
harrows 4, 7-8, 10-11
disc 4, 13, 49, 50, 95
‘Mullensing’ 3, 4
rod weeder 13, 199
scarifier 4, 17,29 50, 51, 53
skim plough 4, 5

Deep tillage—see Tillage



Denitrificaton 313

tillage 289-290
Direct drilling (see also Tillage)
16-20, 66, 149, 359, 360
cash flow 393
cover crops 114-115
crop water status 362-365
disease
eyespot lodging 360
Rhizoctonia 360, 371,373
take-all 360
early growth 360, 365, 366,
368, 369, 370-371
environmental effects 359~
360
soil biology, plant
pathology 360
soil chemistry, plant
nutrition 360
soil physical properties 149,
360
erosion 390
grazing 113-114
gross margins 386-387
high rainfall areas 373
insect infestation 17
livestock management 113~
114, 390-391
mice damage 371
microorganisms 311-313
nitrogen requirements 241,
369-370
organic matter 133
pastures 115-116, 359
phosphorus requirements 241,
370
social influences 18-20
sowing 368, 371
varieties 361-3635
weeds 17-18, 243

2, 4-D (see also Herbicides,

phenoxy) 262, 266, 270, 271
Double cropping 51, 62,373,
390, 410

vegetables 87

Drainage 195, 200, 201-202,
209

Dry farming 9-13

Earthworms 148

nutrient cycling 297

pasture improvement 308-309
residue burning 148

soil water storage 148

tillage 78-79, 308-309

Economics (see also Costs)

380-399
cash flow 393

erosion control benefits 391—
392
financial assistance 428
financial incentives 430
gross margins 386-388
machinery investment 388~
389,393
Education 412-413, 415-417
community 428, 433
farmer 425, 431, 433
role of government 431, 433
Energy
costs 407
Ergot 318
Evaporation 196-198, 202
residue effects 198, 205
tillage effects 196-198
Extension 424, 431
Eyespot lodging 360

Faba beans 60

Fallow, fallowing 11-15, 17, 19,
20, 24-26, 40, 48-50, 54, 61,

66, 171-172, 176, 194, 197~

199, 200, 201, 202-208, 401

chemical 26, 37-38, 48, 385

cultivated 177-178

dust mulch 10, 194, 197

efficiency 391

long 11-13, 34, 194, 198,
202, 203-208, 359

moisture 48, 57, 59, 171-172

nitrogen 290

no-till 50, 52, 54-60, 66,
174,176, 178, 194, 198~
199, 201, 202-208, 359,
384,388,391
machinery 398

short 194, 198, 201-203, 205

Field peas 40, 178, 278

Flag smut 318

Foliar diseases, pathogens (see
also individual diseases)
crop residues 318, 319, 331
dispersal 319-320
herbicides 330
microenvironment 319
nitrogen 319
row spacing 319
sowing time 319
survival 318-319
tillage 318-319

Fusarium
tomatoes 87

Fusilade 42

Genetics 355-374
genotype

Index 443

interactions with
management 356-358
Germination and emergence
366-368
coleoptile length 366, 368
phytotoxicity 367, 373
soil temperatures 367
sowing depth 366
Glean 178
effect on root disease 348—
349
Glyphosate 17-18, 110, 111,
113,271,273, 348
effect on foliar disease 330
residues 314
Governments (see also
Legislation, Taxation,
Subsidies)
Commonwealth 423-424,
433
National Soil Conservation
Programme 423
State 424, 433
role in soil conservation 420-
433
Grazing (see also Pastures) 37,
194
grazing management 114
115
seed consumption with direct
drilling 114
Grey (brigalow) clays 144-145
Gypsum 39, 151-152, 284
cation imbalance 133
deep tillage 149
leaching 152
soil physical conditions 141

Harvest index 211-214
Herbicide (see also individual
herbicides, Pesticides, Sprays,
spraying) 15-18,26-29, 37~
38, 40-41, 52-54, 63, 65, 66,
73, 74-76, 80, 203-205, 225,
241-244,271
bipyridyls 16-18, 30, 33, 37,
113, 178, 270, 348
crop residues 178
crop tolerance
breeding 371,373
environment 28, 406-407,
416-417
foliar pathogens 330
microorganisms 310-313
phenoxy herbicides 26-27,
29, 112,225-227,270
placement on weeds 270-271
plant population 225
post-emergent 178
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pre-emergent 17,27, 29, 178-
179
resistance 28-29, 224, 228—-
229
Rhizoctonia 346
root diseases 348-349
substitution for cultivation
355,380, 383, 387, 388,
393
Hoegrass 17, 29, 33, 271
Hordeum leporinum 17
Horses in agriculture 2, 11

Innovation
process of adoption 400-403
behavioural outcomes 410-
411
costs 409-410
expected consequences 409—
410
extension strategies 411-413
education 412-413
urban awareness 412
selective acceptance 400-401
socioeconomic and
psychological factors 404—
406
Insecticides
effect on soil biology 315
Insects
infestation with direct drilling
17
Irrigation 72, 77, 84, 85
flood 72-74,75,77
low flood 74
sprinkler 73, 75
trickle 87

Kerb 42

Labour (see also Costs) 400
Landsat 432
Land tenure 12, 430
Leaf rust 319
Legislation 408, 410, 424-425,
429-430, 431-433
Legumes 11, 14-15, 20
annual 24
effect on take-all 339
grain 24, 26, 40,41, 178, 179,
360, 372-373
pasture 40
effect of pesticides 313-315
Ley farming 2, 13-15, 20, 86,
284
pest carryover 113
Lime 39, 102-103
effect on weeds 225
Linseed 60, 270

Litter—see Vegetative cover
Lolium rigidum (see also Annual
grasses) 33-34
annual ryegrass toxicity 42
Lucerne 389
lucerne flea 113
Lupins 40-42, 60, 287, 296
sandplain lupin 14

Machinery (see also Ploughs,
Sowing equipment)
investment 388-389, 394

Maize 64,296, 367
foliar diseases 329-330

Mallee 3, 11-12, 24

Medics (see also Legumes,
Lucerne) 14, 15
barrel 99

Microenvironment
effect on foliar disease 319—~

320

Microorganisms 289-290, 297
pastures 153
soil moisture 139-140
tillage 132, 293, 310-313

Minimum tillage—see Tillage

Moisture (see also Crops, Soils)
conservation 194

Monitoring and liaison 431-432

Mulch (see also Fallow,
Residues) | ‘
dust mulch 10, 194, 197, 207
mulch, horticulture 74, 76,

79-80, 87
plastic mulch, horticulture 76,
87
‘Mullensing’ 3, 4
Mung beans 59, 60

National Soil Conservation
Programme 423
Nematodes
tillage 310
Nitrification
pesticide 313-314
tillage 290, 297
Nitrogen 13, 14, 15, 24, 30-31,
37,40-41, 49, 59, 62, 64, 151,
182,209, 211
C:N ratios 288, 292
deficiency 25, 59, 64
effect on foliar disease 319
effect of straw 179, 312
erosion losses 290
fallowing 290
fertilisers 369
direct drilling 369
soil pH 360

fixation
bacteria
pesticide effects 313-315
free living organisms 312
grain, legumes 287
horticulture 81
immobilisation 292
loss 312
mineralisation in direct
drilling 360, 369
pastures 104, 108
residue burning 291
rotations 288-291
waterlogging 290
Nutrition 284-299
nutrient mineralisation 293

Organic matter (see also Soil)
77-179, 81, 84, 86, 89, 286~
288
soil acidification 297

Pans—see Tillage
Paraquat (see also Herbicides,
bipyridyls)
pastures 110-111
Pasture
annual weeds 108
ecology 369
plant nutrition 369-370
regeneration
animal consumption 114
hardseed 114
tillage effects 115
subclover 114-115, 369
rotations 369
establishment 95-111, 115—
116
aerial sowing 95-96
band sowing 115-116
band spraying 110-111
breeding, effects of new
tillage practices 355-374
cultivated seedbeds 95, 101
cover crops, direct drill
114-115
direct drilling 95, 100, 103,
104, 105, 107, 108, 110-
111
herbicides 110, 115
lime pelleting 103
press wheels 98
rollers 98
seed harvesting by ants 105
seed placement 96-97, 102
sod-seeding 95, 103
surface sowing 95-96, 101,
103, 106-108, 115
vegetative cover 105-111



improved pastures 94
earthworms 308-309
legumes 49, 50, 64, 94-95,

99, 107-109, 373
pests and diseases 113
management, newly
established pastures 111-112

manipulation 42

native pastures 94, 110
annual production 94

Peanuts 49, 60, 63
Pesticides (see also Herbicides,

Insecticides)

effect on soil biology 313-315

residues 425, 432,433

usage 432-433

Phosphorus (see also

Superphosphate)

direct drilling 295, 370

effect on take-all 339

pastures 94

Phytophthera
avocados 72, 81-82
vegetables 85
Pigeon peas 59, 60
Ploughing—see Tillage
Ploughs

agrowplow 40

blade plough 13, 30, 38, 53,
146, 183, 186-187

chisel plough 13, 30, 38, 40,
53, 61, 65, 116, 187,208

disc plough 4, 11, 29, 49-51,
53,73,187,389

English mouldboard 4

mouldboard 49, 63, 186

paraplow 40

Rotherham plough 2

skim plough 4, 5

stump-jump ploughs 3, 187

subsoiler 4

sundercut 4, 13

wooden breaking plough 2

Press Wheels 98

planters 13

Rapeseed 40-42, 60, 178

Raphanus raphanistrum 34, 226,
230,235

Red-brown earths 151-153

Red-legged earthmite 113

Reduced tillage—see Tillage

Research 432

Residues (see also Alkalage,
Evaporation, Vegetative
cover) 2,9,12,18,19, 171-
190, 194, 198, 201, 285-286,
401

burning 8, 11, 34-35, 37, 49—
51,53,55,58,171, 174,
179, 183-184, 194, 201,
203-204, 359, 367

crop yield effects 357

decomposition 186, 189, 291

economics 380, 388, 391

equipment 398

establishment 173, 180-182

foliar disease 318, 320-330

grazing 183, 188-189

harvest 181, 183

herbicides 177-179

nitrogen 286-293
fixation 292-293
immobilisation 287, 289,

292

nutrition 179

phytotoxicity 178, 182,292,
360, 367

retention 2, 9, 12, 18, 19, 26,
30, 35-37, 41, 48, 50-52,
53-59, 66, 194, 198, 201,
203-205, 359
erosion control 171, 175—

177,187,188
incorporation 13, 35, 50,

52,53, 55-56, 183,201
mulching 141, 183

soil acidity 297-299

soil temperatures 182, 360

soil water 182

sowing 180-181
seeders 180, 188

target levels 171-177, 182~
188

Rhizobium
fertiliser toxicity 103
tillage effects 292-293
Rhizoctonia 336, 341-347

annual grasses 346-347

direct drilling 336, 343-345,
360,371,373

rotations 343-344

tillage 284, 336, 343-346

triple disc drill 344

weeds 243

Rodweeder 13, 30, 199, 208,

401

Rollers (see also Press wheels)
11,63, 98
Root

density (see Soil structure)

growth 129
mechanical resistance 129

release 18

Roseworthy Agricultural

College 9, 10

Rotations 24, 40-42, 52, 54, 60,

Index 445

64-65, 359, 369, 372-373,

389-391, 398-399

foliar disease 326-327, 331

nitrogen 288

Rhizoctonia 343-344

Septoria 327

take-all 340

tillage systems 372-373

vegetables 72

yellow leaf spot 320
Roundup—see Glyphosate
Runoff 195, 199-201, 203, 211

Safflower 60
Salinity 420, 425
dryland 148, 201
Scald (Rhyncosporium sp.) 319,
327-328, 330
residue effects 328
Sclerotinia 318
Secondary tillage—see Tillage
Seeds
harvesting by ants 105
placement in pasture
establishment 96-101
Selection 355-374
herbicide resistance 371, 373
pastures 355-374
pests and diseases 360, 371
phenology 365
root growth 368-369
seedling vigour 366
residue retention 367
Septoria 319, 327, 330, 371
crop residues 327
crop rotations 327
Sheep 11, 13, 42
grazing
direct drilling 113-114
stubble 36-37
subclover seed consumption
114, 369
Shifting agriculture 8
Simazine 41
Siratro 108
Sodseeding (see also Sowing
equipment) 16, 43, 116
Soil (see also Soil erosion)
air permeability 155, 162-163
biology
biological activity 158, 163
pesticide effects 313-315
tillage effects 308-313
bulk density 129
determination 129
organic matter 129
traffic impact 129
enzymes 312
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fertility 284-299
mottling 160
pH 163

clover ley effects 360
nitrogen fertiliser effects
360
physical problems
field assessment 156~160
recognition 156-160
pores 128-132
biopores 150
bonding 130
conduction measurement 161—
163
continuity 131-132
effect of soil degradation
132-133
macropores 132
plant growth effects 130
size distribution 130-131
texture effects 130
stability 133
compaction 63, 65, 67,
98,104, 129, 210
effect of grazing
animals 201
total porosity 129
transmission 130
sodic soils 39
sorptivity 134-135, 147-148,
162
strength 137-139, 150, 373
cohesion 137
effect on nutrition 370
machinery and animals
137-139, 144, 149-150,
158-159
root growth 368-369
shear strength 137
subsoil strength 141
water content 139
structural stability 132134,
140, 153-155
aggregation 133, 145
aggregate stability 160-
161

Emerson dispersion
test 161
exchangeable sodium
percentage 134
rotations 132-133
slaking and dispersion
134,158
sodium absorption ratio
158
structure 53, 54, 65, 103-104,
128-137, 147-148, 200,
389
crusting 130, 134, 135, 136,

141, 146, 158, 200, 201,
240
definition 128
degradation 17, 19, 20, 29,
42,54,132,152, 420~
421,423, 424-425, 428,
431-433
emergence effects 367
environmental effects 139-
141
organic matter 77-79, 81,
84, 86, 89,286-288
peds 160
measurement 160-163
root density 153-156
tillage effects 139-156
waterlogging 39

temperature

thermal conductivity 197
effect on coleoptiles 366
effect on roots 182
under residues 367

texture 197, 199
water (see also Fallow,

Sowing)
evaporation
residue effects
tillage effects
hydraulic conductivity 131-
132,155
preferred pathway flow
131-132
saturated conductivity
135, 199-200
unsaturated conductivity
197, 199
water vapour
conductivity 197
infiltration 134-135, 144,
147-148, 199-201, 360
residue effects 201
tillage effects 200-201
microbial activity 140
moisture retention curve
129
tillage effects 130
trampling effects 130
storage 49, 53, 54, 57-58,
146, 195, 202, 203-208
germination and
emergence 97-98, 367
plant water relations 370
water holding capacity
130
water status 132

Soil erosion (see also Residues)
11, 13, 20, 29, 34-35, 37, 400,

408, 420-421, 425, 429

areas of soil erosion hazard 429

behavioural outcomes 410-
411

cereal rye usage 12
northern Australia 372-373
perception 403-404
residue effects 171, 175-177,
187,188
situational analysis 403
tillage effects 141-145
water erosion 13, 34, 48-50,
51,52,54-56,57,61-63,
66, 134-136, 197, 420
nitrogen losses 290
wind erosion 9, 11-13, 20, 25,
35,50, 136-137, 157, 197,
420 '
Soldier settlement schemes 11,
420
Sorghum 49, 57, 59, 61, 63, 384
Sowing 6-8,9, 17, 194
aerial 370
date 208, 371
depth 98-100
litter effects 106-107
opportunities, direct drill 371
post-sowing effects
crop water relations 208—
214
soil water balance 208-209
soil water effects 202-208,
370
timeliness, effect of tillage,
residues 385-386
Sowing equipment (see also
Sodseeding)
airseeders 30, 54, 187, 188
Baker drill 369
combine 8, 29, 51, 53, 95-96,
180
modified 30
disc drill 8, 9
Empire drill 7
limitations for pasture
establishment 100-101
no-till seeders 52, 64
press wheel planters 13, 385
seedsower 7 '
stubble seeders 180-181, 188
triple disc drill 16, 30-31, 104,
116, 158
effect on Rhizoctonia 345
Soybean 59, 60, 66, 287, 361,
373
Spray.Seed—see Herbicides,
bipyridyls
Spraygraze—see Weed
management
Spraytop—see Weed
management



jprays, spraying (see also
Herbicides)
band spraying, pastures 110—
1

boom sprayers 30, 260
design 273
CDA 260, 276
electrostatic 260, 270, 275
Electrodyne 275
droplet
atomisation 261
distribution
aircraft 267-268, 272

ground sprayers 266-267

effectiveness 269-271
persistence 269
placement 270-271

movement to targets 268
impact and retention

268-269, 274-276
use of aerofoils 274

production 261-266

spectrum 272, 274
from aircraft 265, 267

nozzle

flowrate 272-273

orifice size 272, 275

performance 272

selection 272

types
bifoil 274
microjet 274
pressure 262
rotary 264-265, 275

wear 273

rotary disc 269
Girojet 276
spray drift 271-272,274-275

aircraft 271,272, 275

atmospheric conditions
271

drift control 271-
272,275-276

losses 271

spraying

efficiency 261

principles 261-274

timeliness 385-386

substitution for cultivation

380, 383-384, 387, 388,

393

Stem rust 319

Strip cropping 54

Stripe rust 327

Stubble—see Residues

Stylosanthes spp. 99, 106, 109
Caribbean 64

Subsidies 408, 423, 430

Subterranean clover (see also

Annual legumes) 14, 16, 24,
30, 99, 109
Sulphur
pastures 94
Sunflower 49, 58, 60, 270, 367
Superphosphate 7, 9, 11, 14,20

Take-all 41, 335-336, 339-341

annual grass effects 340-341

decline 340

direct drilling effects 335-
336, 340-341, 360

legume effects 339

life cycle 339-340

mouldboard plough effect 336

phosphate effect 339

Taxation 394

concessions 423, 430

Temperature (see also Soil)

effect on roots 77
frost 79, 80

Tillage (see also Cultivation,

Ploughs)
conventional 152, 391
primary 2-4, 11, 13, 196~
197,201, 207
secondary 4-8, 11, 13, 17,
197,201
deep tillage 4, 9-10, 11, 38—
40,57, 63, 65,76, 78, 145,
149-151, 200, 201-202,
209
gypsum 39, 149-151
hydraulic conductivity 149
land degradation 141
defensive 13
direct drilling 26, 30-35,
200-201, 205, 210-211,
215
earthworms 78-79, 308-309
foliar diseases 318-319
legume establishment 292~
293
nutrient availability 293—
296
nutrient distribution 293
Rhizobium 292-293
soil pH 293, 297-299
VA mycorrhiza 296
microorganisms 310-313
reduced 94, 194
effect on management 389
Rhizoctonia 284
Rumex acetosella 2271
soil nitrogen 284
root diseases 335-336, 340—
341, 360,371,373
soil structure 133, 141-156
sowing date 208

Index 447

water relations
evaporation 196-198
infiltration 199-201
porosity 197, 200
wetting and drying 133
weeds
seedbank decay 234-235
seed distribution 224-225
seed dormancy 230-232,
234
yield responses 146-147
Transpiration 195, 198-199,
203,207,211
Tree crops
subtropical 81-82
temperate 72-81

Urban encroachment 420

Vegetables 82-88
double cropping 87
rotations 72
transplanting 85-86
Vegetative cover 105-112
competition 107-111, 112
control 110-111
nitrogen 108
fire 105-106, 109-110
grazing 105, 112
herbicides 105, 107-108,
110
inhibition of germination
106-107
seedling growth 107-109
soil moisture 106
soil temperature 106
Vesicular arbuscular
mycorrhizae
aggregate stability 153
plant nutrition 296
tillage effects 296
Vulpia spp.—see Annual grasses

Wagga Experiment Farm 4
Water (see also Soil water, Soil
erosion)
conservation 171-177
erosion 72, 74,77, 84, 89,
171, 175-176, 187, 188
evaporation 172-173
mulch effect 173
fallow 171-172
infiltration 79, 80, 85, 87,
173-174
Waterlogging 39, 73, 76, 79, 81,
141, 148, 151, 200,202, 290
Webworm, pasture 113
Weeds, weed management (see
also Annual grasses,
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individual species)
control 6, 10, 15-17, 26-29,
30, 31, 36, 37, 40-42,177-
179, 198-199, 207
direct drilling 1618
flora 223-229
fertiliser effects 225
herbicide effects 225
identification and taxonomy
223-224
liming effects 225
shifts 224-228
Australian 225-227
European 224-225
surveys 228
tillage effects on seed
distribution 225
foliar disease hosts 318
horticulture 73, 74-75, 85
population biology 229-236
reproduction 235-236
seed bank ecology 229-235
decay 234-235
function and composition
229-230
germination and
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emergence 232-234
seed dormancy 230-232
resistance to herbicides 224,
228-229
tillage
crop/weed competition
242-244
seed bank decay 234-235
seed distribution 225
seed dormancy 232-234
weed management 222-248,
371-372
between crops
break crops 244
cultivation 243
herbicides 243-244
leys 244
crops 238-242°
chemical 241-242
density and arrangement
239
emergence 239-240
genotype 238
pastures 112-113, 359,
371-372
grazing 113

hay freezing 113
pest carryover 113
spot spraying 38
spray grazing 112
spray topping 113
Whole farm
comparisons 387-388
consequences for
management 387-388

Yankee grubbing 3
Yellow leaf spot 36, 320-327,
373
control measures 326-327
cropping history effects 323
crop residue effects 320-321,
360, 371
infectivity 323-324
grain yield 325-326
spore dispersal, disease
gradients 324-325



