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Executive summary

Introduction

Dryland cotton fanning systenrs are complex and usually comprise of a number of different rotational crops in
conjunction with sun^ner and winter fallows. The standard system employed in dryland cotton production is the
planting of cotton after a 10-month fallow from a winter cereal(Marshall 2002). However, there are a number of
alternative planting options, such as sorghum sunflowers or Innize, which for reasons of price or available soilmoisture
n^y be planted in place of cotton. Although originating from hot and regions and tolerant of long dry periods, modem
cotton varieties require warm to hot growing conditions and reliable rainfall during the growing season. Cotton should
be planted into a minimum of 60cm of wet soil, whereas in lower rainfall areas 90cm of wet soilis preferred to provide
sufficient moisture betweenrainfallevents (Bange eta1. 2002). For these reasons, dryland cotton production tends to be
limited to areas receiving greater than 600mm of rainfall annually, with approximately 40fo of that rain falling during
the srimmer growing season. Cumently, cotton is grown conmnercially from Hillston in the south-west of NSW to
Emerald in central Queensland, although trial plantings have been established in the Northern Territory and the no^I-
west regions of Western Australia. Dryland production accounts for approximtely 20fo of the total area planted to
cotton, with the junior production regions in the lower and upper Namoivalley, Moree, the Darling Downs, south-west
Queensland and central Queensland (Marshaller a!. 2002).

Adequate soil moisture and the likelihood of receiving planting rains are ctitical factors for growers in deciding which
crops they are likely to plant, particularly in the slimmer cropping phase. The critical nature of soilmoisture to dryland
production has seen the evolution of a number of different planting configurations, including solid, single skip row and
double skip rowplanting that Innybe employed by growers to conserve soilmoisture throughout the season.

Weed Ironagementin farming systeins involving dryland cotton is then by nature equally complex. A number of the
residual herbicides used in rotational crops rimy damage cotton, in particular the sulfonyliirea and inazine herbicides
such as chiorsulfuron and atrazine. Equally, a number of the coriumon cotton herbicides have long plant backs to either
winter cereals or other srimmer cereals used in rotation with dryland cotton. To preserve soil moisture, runny dryland
growers have adopted minimum or zero tillage systeius that are aimost solely Tenant on herbicides for weed contro .
Control measures therefore must be flexible to allow last Trimute changes in the crops grown due to soil moisture
litnttations or price fluctuations and need to provide adequate levels of protection against weeds in the chosen crop, as
wellas in the planting configuration being used.

To better understand the weed nunagementissues of this complex fainting system and to provide direction for future
research efforts, a scoping study was initiated in July 2001 by the Cotton Research and Development Corporation
(CanC), Australian Cotton CRC, Grains Research and Development Corporation (GnuC) and CRC for Australian
Weed Management. The scoping study was a collaborative project involving scientists and techntcalstaf om
Queensland Departtnent of Primry Industries and New South Wales Agriculture. An external agonoimst with
extensive experience in dryland cotton production, Mr Glenn Mime, was appointed on a part-time basis to help collect,
collate and interpret data.

The primary aim of the scoping study were to determine:
. donimant and difficult-to-control weed species in each crop and fallow component of the different crop

rotations used for dryland cotton production in the norttiem region;
. weed Innnagement practices, both non-cheintcaland cheintcal, being used for weed controlin these systenrs;
. econoimc nunactoftiJesesweeds; and
. comentpractices exacerbating the weedproblenrs.

The scoping study
The scoping study consisted of four components, starting firstly with a postal survey to dryland cotton gi'owers. The
Innilsurvey was then followed up with detailed interviews of selected growers (10) who responded to the Ironsurvey.
The next component of the scoping study involved extensive field surveys on 34 paddocks in each of the rotation
sequences of the 10 growers interviewed. Finally, an econonitc study was undertaken using data from the postal survey
and other sources.

Postal somev
A postal survey, based on the survey of lones at a1. (2000), was distributed to 342 dryland growers in northern NSW,
southern and central Queensland. The somey asked growers to provide inforination on the crop rotations, fanning
practices used in each congonent of the rotations for weed control, specific inforn^tion on herbicides used for e mum





weeds of each crop and fallow, costs and impact of weeds on production, as well as specifics on troublesome weeds
within their cropping systenis. Fifty-three completed fonus were returned giving a 16% response rate, of which 11fo
were from central Queensland, 26% from northernNSW, and 63% from southern Queensland.

The postal survey identified that the cropping system involving dryland cotton is diverse. The crops grown in rotation
with dryland cotton are winter cereals only (46% of the rotations), sinnnier and winter cereals (18%), winter cereal plus
pulse (9%), slimmer cereals only (8%), coinmer and winter cereal plus pulse (5%), whereas 11% grow dryland cotton
only.

The common ^Inning practices used for controlling weeds in dryland cotton and sorghum included crop rotation, long
fallow preceding the crop, the use of pre- and post-emergence herbicides and pre-harvest desiccation. Dryland cotton
also relied upon interrow cultivation and the use of shielded sprayers between rows for increased weed control. The
mum herbicides were glyphosate, fluometuron and pendimethalin in dryland cotton, and atrazine, fluoxypyr and
metolachlor in sorgliunn Weed controlin winter cereals was heavily Tenant on post-emergent herbicides (metsulfuon-
methyl, MCPA, clothnnfop) with very little use of non-chenitcal options, apart from crop rotation and sometimes, long
fallow. Both winter and coinmer follows relied mostly on knockdown herbicides mumly glyphosate.

The weed specimrn is diverse, for example a total of 41 species were listed in the postal surveys as conmion weeds of
dryland cotton. The most common weeds reported in each region for the mum crops grown and SUITuner and winter
follows are presented in the following table.

Re ion

NorthernNSW

D landcotton

Southern Queensland
Bladder kerniia

Caltrop
Annual grass
Ainuanths
Sowthistle

Liverseed grass
Central Queensland

Sesbaniapea
Annual grasses
Srimmergrass

Liverseed grass
Barnyard grass
Bindweed

Noogoorabun

Sor bum

Annual grasses
Rhyncosia

Sunnner fallow

The n^ionty of the growers (40-100%) did not achieve consistent good control of bladder ketrnia, Liverseed and
barnyard grasses in s, ,miner fallows, sorghum or dryland cotton. Caltrop was not controlled in dryland cotton or
sorghum, whereas black bindweed was not controlled in winter fallow and wheat. Sownitstle was reported as a problem
weed in s, Immer and winter fallows, dryland cotton, and wheat. In contrast, some weeds, such wild oats and paradoxa
grass, were consistently wellcontrolled by Innjority of growers in winter fallows.

However, there were regional differences. Sesbania pea is a problem weed in central Queensland. Bladder ketima,
caltrop and the annual grasses were reported to be more problen^tic in southern Queensland than northern NSW.
Fleabane was noted as the second most difficult to control weed in NSW, although it was notlisted by growers as a
conmnon weed. Sowihistle was reported to be a troublesome weed across all regions surveyed, indicating the
adaptability of this weed to numerous geographical and climatic zones.

In total, growers listed 9 weed species in central Queensland, 16 species in norttiem NSW and 35 species in southern
Queensland as rinjor weeds that they were riotsatisfied with their level of controlachieved.

Annual grasses
Noogoorabum
Barnyard grass
Caltrop
Cowine

Liverseed grass

Annual grasses
Bladder kernita
Sowntistle

Caltrop
Liverseed grass
Barnyard grass

Sesbaiiia pea
Annual grasses
Fatherxiumweed
Wild sunflower
Native 'ute

Bladder ketinia

Caltrop
Thornapples
Liverseed grass
Annual grasses
Barnyard grass

Sesbaniapea

Wheat

Wild oats

Toriiip weed
Paradoxa grass
Black bindweed
Sownitstle

Winter fallow

Wild oats

Trimip weed
Paradoxa grass
Black bindweed
Sowntistle

Turnip weed
Black bindweed

Sowthistle
Wire weed

Wild oats

Grower interviews

The agononitst interviewed 10 dryland cotton growers to validate the responses given in the posta survey an to
provide any additional infonnation relevant to weed nunagement. The agononitst used a questionnaire sinitlar to that
used in the postal survey, but with additional questions to provide inforn^tion on land preparation prior to crop sowing,

Wild oats

Sownitstle
Black bindweed

Turnip weed
Wire wed

Souliistle Sowntistle
Partneriturn weed





crop agronomy, water volume when spraying weeds and frequency of spray rig calibration, and reasons for choosing
theircrop and weed nunagementoptions.

The range of crop rotations, which were sinxilar to those listed in the postal surveys, was dependent on soiltype, grower
preference and conrrnodity prices. Two mum reasons for the chosen crop rotations are outlined. The it^ionty of
growers based their rotations to conserve soil moisture, while weed control was given as the next highest reason for
adopting a particular crop rotation. To conserve moisture, most growers direct drill seed and Irony growers wou
prefer to adopt a zero tiliage strategy. However, due to the necessity to pupae bust following harvesting and slashing of
the dryland cotton crop, the n^ionty of growers were classed as minimum tillage operators.

A wide range of planting configurations is used in dryland crop production. Machinery design and other crops fomiing
part of the cropping system influenced the planting configuration adopted. One-meter skip row was the most common
planting configuration used for dryland cotton. Crop sowing rates varied tremendously. Sowing rates for wheat were
mostly low, ranging from 25 to 45kg/I^, while rates for dryland cotton ranged from 4.5 to 11kg/ha.

The film, ing practices used by the interviewed growers were generally consistent with the postal survey responses.
Growers generally enngloyed a wide range of weed controlpractices in the dryland cotton phase of the farming system,
including inter-row cultivation, pre-emergent herbicides, shielded spraying, pre-harvest desiccation and the use of long
follows prior to planting the crop. In contrast, weed controloptions used mrotationalcrops were Iinitted. Weed contro
in wheat was aimost solely dependent on the use of post-emergent herbicides, and few ifany weed control measures
were employed in barley.

The interviewed growers generally canbratsd their spray boonis frequently with some canbrainig their rigs every
season, and the juniority stating that they calibreted their boonrs prior to every spraying operation. Spray nozzles were
replaced generally once per year, while some growers replaced spray nozzles twice per year. One disturbing tren
coining out of the grower interviews was the water volume used when applying herbicides, with most growers used less
than 60L/ha when applying herbicides.

Field surveys

Thirty-four paddocks were surveyed to deterThine the diversity and density of weeds present in the sunarner crops and
follows in the rotations used on the 10 fanns. Monitoring was pertonned at the early stages of crop growttiand fallow
to deternitne the weeds being treated, and again later in the season prior to harvest or re-cropping to give an indication
of the survivors with potential to replenish the seed bank. Weed counts were pertomied along 20 trailsects in each field.

The diversity of weeds ranged from 3 to 29 species per paddock. Overall, there were 68 slimmer weeds species
identified in these paddocks. hitialinfestations were generally less than I plant/in for each species when averaged
across the whole paddock, but patches often had more than 10 plants/in . The weeds encountered in the field surveys
corresponded well with those listed in the postal surveys, and bladder kerniia was the most cornmon weed, with 74fo of
surveyed fields infested with this weed.

All weed species counted prior to harvest in the cotton phase were seeding and therefore contributing to the soil see
bank. The most common weeds seeding were bladder ketntia, cowvine and sowthistle in dryland cotton, whereas
bladder kernxia was also the mum weed seeding in sorghum and follows.

Many growers were under the troyression that due to the dry finish of the 2001 season that the weeds would not have
beencon^eting with the cotton formoisture, and thus no money wasspentto try and controlthem.

Econonxic analvsis
An econonitc analysis is determining the total cost of weeds in the different crop rotations using the inforinntion
supplied in the postal survey. The analysis is complex due to the number of different practices used on individual faring,
the number of times an individual operation is performed and the variety of crops grown in rotations. However, the cost
of weed controlfor each of the crops in the three regions surveyed and the yield loss due to weeds for each of the crops
have been congleted.

The average cost of weeds over the three regions in dryland cotton, notincluding the inIPact of residual weeds, has been
calculated to be $345/ha. The average cost of weeds in sorghum and wheat was estiinnted to be $152/11a and $611ha
respectively. To validate the findings of this econointc analysis, the cost of weeds in wheat was compared with the
econorritc analysis by lones at a1. (2000), and the difference between these two surveys is less than one dollar per
hectare for the same region.

The cost of weed control in gymmer and winter fallows is yet to be finalised, but it is envisaged that this wi e
con^leted by January 2003. Once these costs have been finalised, the full cost of weeds in each of the rotations use
with dryland cottonproduction will be calculated on an amualbasis.





Research and development issues
The scoping study provided a great dealofiiiforn^tion about the various f"fining practices and issues facing growers in
tenus of weed nunagement. After analysing the data collected in the scoping study, the following research and
development issues were evident:

Weed issues

. Main weeds are bladder kerntia, sowntistle, caltrop, sunnner grasses (Liverseed and amyar , an an
bindweed

. Weed spectrumthat needs to be Ironaged is very diverse

. Weed spectrumdiffbrs considerably betweenregions

. Some emerging weedproblenrs such asfleabane

Herbicide technology issues

There is an overreliance on glyphosate for weed controliris, ,miner and winter follows
There is an overreliance on post emergence herbicides in winter cereals for weed control
Residual herbicides Inny have role incontr'oning late flushes and stillmaintain rotation flexibility
Weed controlin sorghum is heavily dependant on atrazine and is variable in effectiveness
Water volumes being applied are too low for consistent effective weed control
Many growers delay spraying fallow fields when weeds first germinate and try to controlthe second flush with
the one herbicide application, and thus creating difficult-to-controlweeds
There appears to be considerable variability in the efficacy of the herbicides used in a number of the cropping
and fallow phases. This Inny be due to water volumes being used, the size of the weeds when sprayed or
incorrect application of herbicides
Database has a huge amount of inforn^tion on all herbicides and nitxtures used on each weed in different
crops and fallows, as wellas rates of application and levels of controlachieved

Trite ated weed nuna Ginentissues
NIOverallintegrated weed management plan for these dryland productions systeins is lacking
There appears to be a general lack of understanding of the fungortance of preventing seed set on surviving
weeds

Crop congetition as a weed controloption appears to be poorly understood, with Innny growers sowing at ow
densities and allowing weeds to gemxinate, con^eting for valuable moisture resources
Residual winter weeds are setting seed and contributing to weedprobleins msubsequent follows and crops.
Slimmer crops are sown on wide row spacing and growers tolerate weeds intrie skip row withoutrecognising
the value of controlling those weeds to preventreplenishinent of the seed balk
Weed controlirin^ize and sunflowers tends to be poor, contributing to weed problems in other congonents of
the rotation

. There appears to be an imbalance in weed nunagementinputs for dryland cotton compared with the rotational
crops.
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Future research

The direction of future research will be determined in conjunction with the new research agononxist who will be
appointed to the new project. Due to the complexity of dryland fanning systenis involving cotton, it is envisioned that
some modelling or modelling framework will need to be employed. The use of a basic model framework such as
Stellar@ or Vensim@ in conjunction with experimentstion Inny allow some broad assumption about the dryland system
to be developed particularly in relation to effects of crop cornpetition and controlstrategies on the population dynaintcs
of a number of weed species. Ultin^tely though the use of congutersimulation models such as Apsim that have the
ability to account for factors such as sowing date, soiltype, crop density and cliinatic variation would provide the most
benefit to understanding the dryland system as a whole. This is particularly the case as dryland production systenrs
involving cotton are spread over wide geographical and climatic regions.





Background to the project
A scoping study to assess the weed nunagementissues of dryland f"fining systenis involving cotton was commissioned
by CanC, Australian Cotton CRC, GunC, and CRC for Australian Weed Managementin July 2001. Dryland farming
systeius involving cotton are GoingIex and usually congrise a number of different rotation crops, suc as sorg null,
sunflowers or n^ize as well as cotton in conjunction with sun^ner and winter fallows. Adequate soil moisture and the
likelihood of receiving planting rams are critical factors for growers in deciding which crops they are likely to plant,
particularly in the slimmer phase. This has resulted in the evolution of a number of different planting configurations
including solid, single skip row and double skip row planting that Inny be employed by growers to conserve soil
moisture throughout the season. A number of the herbicides used in rotational crops Inny damnge cotton triparticular
the sulfonylurea and marine herbicides. Equally a number of the coriumon cotton herbicides have long plant back
periods to either winter or gymmer cereals used in rotation with dryland cotton. To preserve soil moisture, Tunny
dryland growers have adopted minimum or zero tillage systems and are aimost solely Tenant on herbicides for wee^
control. Control measures must therefore be flexible to allow last minute changes in the crops grown due to soil
moisture litnttations or price fluctuations and need to provide adequate protection against weeds in the chosen crop as
wellas in the planting configuration used.

Project objectives and the extent to which these
have been achieved

The prt^y aim of the scoping study were to detennine:
. Dollimant and difficult to control weed species in each crop and fallow component of the different crop

rotations used for dryland cottonproduction in the northern region;
Weed nanagement practices, both chenxicaland non-chenitcal, being used for weed controlin these systeius;

. Econonxicimpactofthese weeds; and

. Currentpractices exacerbating the weedprobleins.

These aim were achieved by distributing a postal survey widely to growers in the industry, interviewing selected
growers, monitoring weed infeststions in the field, and undertaking an econonxic analysis.

.

Influence on sustainability, profitability and
international competitiveness, and/or people and
community

The scoping study has provided a great dealofiiifonnation pertaining to the n^nagement systenis currently in p ace on
a number of dryland fomis involving cotton. This futonnation details the rotation crops used, the weeds encountered in
each phase of the rotation, the herbicides and f"aming practices currently employed by growers, and practices that Troy
exacerbate the weed problenis in the farming system An improved understanding of the dynanxics of the f;Inning
system and the issues that dryland growers are facing will provide a more focussed research approach to the dryland
system improving the sustainability of weed n^nagement practices. The study also assessed the econontic impact of
weeds by region in the dryland farming system. The econonitc study not only looked at the cost of weed control, but
also took into account yield loss due to weeds. The study demonstrated the importance of controlling weeds throughout
each phase of the rotation to minimise recruitinent and carry-over of weed seeds from one crop to another. e stu y
also highlighted the high costs of weeds to the industry, Gadn^ted to be $6111ia for wheat, $152nia for sorghum and
$345/ha for dryland cotton. Employing controlmeasures to preventresidualcany-over of weed seeds will^usore 1110re
sustainable and profitable outputs by reducing future weed probleins. This in turn will improve our international
competitiveness by reducing production costs and yield losses.

.





Methodology

The scoping study consisted of four components, starting firstly with a postal survey to dryland cotton growers,
followed by grower interview, field surveys, and econorritc analysis of data from the postal survey.

Postal survey

The postal survey, sirntlar to the somey of lones at a1. 2000, was distributed to 342 dryland growers in northern NSW,
southern and central Queensland. The survey asked growers to provide inforn^tion on the crop rotations, farming
practices used in each con^orient of the rotations for weed control, specific inforn^tion on herbicides used for the mum
weeds of each crop and fallow, as well as specifics on troublesome weeds within their cropping systenrs. As the
intention was also to deten^e the econonxic impact of weeds in the dryland fanning system, several questions were
included to allow the econonitstto deterrnine the overallcost of weeds in the dryland system. These questions included
costs of weed control, yield losses due to weeds and the carryover of residual weeds into the different con^orients of
the dryland farming system. A copy of the survey fomiand covering letter is attached in Appendix I.

Grower intervie s

Ten dryland cotton growers were interviewed face-to-face by Glenn Mime to validate the responses given in the postal
survey and to provide any additional inforinntion relevant to weed nunagement. Eight of these growers were from
southern Queensland, including Dalby, Pitswortti, limbour, iondaryaii, Goondiwindi and Warra, and two were from
northern NSW at Gunley and Moree. Nine of these growers had completed the postal survey. The questionnaire used
was sinitlar to that used in the postal survey (Appendix 2), but had additional questions to provide infomiation on land
nunagement, crop agonomy, herbicide spraying details, and reasons for choosing their crop and weed nunagement
options.

Field sun/e

The 10 growers selected for interviewing were also used for monitoring weed infeststions in their crop rotations wi
dryland cotton. A total of 34 paddocks on these fgirme were monitored for weed density and diversity daring the
s, ,miner of 2001-02. The paddocks were fallow (19), dryland cotton (9), sorghum (4), Innize (1) and sunflower(I). For
each crop or fallow, monitoring was done at the early part of the season to give an indication of weeds being treate
(December 2001), and later in the season prior to harvesting or re-cropping to give an indication of survivors with
potential to replenish weed seed-bank (May 2002). Weeds were monitored in 20 transects in each paddock, which was
divided into 4 sections, where 5 transects (loin x Im) were mude across each section. The presence and density of each
species were noted in each transect. Weed numbers per species were rated using the rating scale of I = <10 plants per
loin' 2 = 10 - looplants per loin', and 3 = >100 plants per loin .

Economic analysis
The postal survey data was analysed to calculate the costs of weed for the regions of central and southern Queensland
and northern NSW. The cost of weed control for each crop and the yield loss due to weeds for each crop were
determined using spreadsheet based analytical techntques. The costs of weed controlwere calculated using standardised
herbicide prices, frequency of applications, rate of application and the cost of additives used with the er ici es.
Stintlarly application costs were standardised (Scott 2001) to avoid discrepancies between faring. Up to date
connnodity prices in "The Land" (November 2002) were used in yield and price calculations to avoid the product price
variation received by the fanus. Allprice data has been carefully checked and prices were regionalIy representative.

Price calculations for fallow weed controlare ongoing and will be used at a later date to detem, ine the overalliiripact o
weeds on different farming systeins on an annual basis.





Results

Postal survey

Fifty-three completed forms were returned, of which 11% were from central Queensland, 26% from nouliem NSW, and
63% from southern Queensland. These growers sow on average 225ha of dryland cotton each, a total of 11 900 ha.
This represents approxiinntely 21% of the national production based on area grown in the previous 3 seasons.

The mum soilwas vertosol with 92% of respondents growing dryland cotton rotations on this soiltype, whereas a sinnll
percentage uses red brown earths and river alluvium for theirproduction systenrs.

The cropping systeins with dryland cotton were rather diverse, with 8 broad crop rotations identified in the postal
sumey. The mum crops grown in rotation with dryland cotton were winter cereals only (46%), srimmer and winter
cereals (18%), winter cereals with pulse (9%), slimmer cereals only (8%), gymmer and winter cereals with pulse (5 fo),
and pulse only (2%), whereas 11% did not grow any rotational crops. The mum wiriter cereal was wheat with only a
sinnllarea of barley grown. The mum srimmer cereal was sorghuiii, and the mumpulses were chicl:pea and musigbean.

The most cornmon weeds in winter fallows were wild oats, souliistle, blackbindweed, turnip weed, paradoxa grass and
wireweed. Soulitstle was found across the regions, whereas wild oats, black bindweed and turnip weed were
predominantly in southern Queensland and northernNSW. Phalaris was more conmion in northernNSW, and wireweed
in southern Queensland. The most connnon weeds in srimmer fallows were grasses (including Liverseed grass and
barnyard grass), bladder ketrnia, souliistle and caltrop. Grasses were found across the regions. Caltrop was common in
southern Queensland and northern NSW. Sesbania was connnon in central Queensland, and bladder kernita in southern
Queensland.

The weed spectrum was diverse in cotton and sorghum with 41 and 34 different species noted respectively. The most
conmnon weeds in these crops were bladder ketinia, caltrop and the srimmer grasses. The mum weeds in wheat,
chicl^ea and barley were turnip weed, soulxistle, black bindweed, wild oats, paradoxa grass and wireweed. another
18 species were listed as infesting wheat but to a lesser extent. There were some regional differences, although
sowthistle was generally found across the regions in the winter crops. in central Queensland, the mum srimmer weed
was sesbania, whereas bladder ketinia and caltrop were the most conrrnon s, ,miner weeds in southern Queensland, and
in northernNSW they were mainly grasses.

Growers were highly reliant on the use of knockdonni herbicides for fallow weed control, with all using knockdonni
herbicides at some stage during both the winter and sunnner fallow periods. Use of cultivation was reasonably conrrnon
in both fallows but more so in winter. The opposite was reflected for residual herbicide use, with growers using more
residual products during the slimmer, and likewise for spot spraying. Grazing was not used significantly for fallow
weed controlin these systeins.

There was a high reliance across the farnitng systenrs on long fallows and herbicides for in-crop weed control. Pre-
harvest desiccation appeared to be used for most crops, although less frequent than the practices above. Very few
growers used high seeding rates, and none used wick wipers or spot spraying to assist with weed nunagement. e
other practices (inter-row cultivation, shielded sprayers, chipping, late applications of selective herbicide) appeared to
be crop specific. For dryland cotton, the practices most widely used were long fallows preceding the cotton, pre-and
post-emergent herbicides, shielded sprayers, inter-row cultivation and pre-harvest desiccation. Chipping was a so
common. For s, jinmer cereals, growers relied on long follows, pre- and post-emergent herbicides and pre- amest
desiccation as the Innjor practices for weed control. There was some inter-row cultivation, shielding spraying and late
selective herbicide application used.

For winter cereals, growers relied strongly on long fallow prior to the cereal and post-emergent herbicides as e mum
practices for weed control. There was some use of pre-emergent herbicides, higher seeding rates and late applications
of selective herbicide. Chicl, pea growers used pre-emergent herbicides and pre-harvest desiccation as the mum
practices for weed control, although some did use post-emergent herbicides as well, which Inny include the use of
shielded sprayers.

Irrespective offallow season, the use of glyphosate, either alone or minixes, far exceeded any other herbicide. In bo
winter and gymmer fallows, 53-54% of growers used glyphosate alone, and 38-41fo used glyphosate jinxes, and ess
than 10% used other herbicides. The most cornmon glyphosate nitxes used in winter were 2,4-D or metsulfuron-
methyl, while the mixes in shinmerincluded 2,4-D or noroxypyr.
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The effectiveness of herbicides in controlling conrrnon weeds in fallows varied greatly with weed species. in winter
follows, controlofwild oats, tornip weed, paradoxa grass, wireweed and mustards was consistently very good, whereas
controlofsowthistle and black bindweed was in nuny situations only acceptsble or variable. Bladder ketnita, Liverseed
grass, barnyard grass and sowlhistle were not controlled very well or consistently in slimmer follows for juniority of
growers. In contrast, most growers achieved good controlofother grasses, and the other numbroadleafweeds.

The range of herbicides and nitxtures used in cotton and sorglium was extensive, with 30 and 12 combinationsrecorded
in the survey respectively. In dryland cotton there was wide use of glyphosate alone, and fluometuron + prometryn with
and without pendimethaliri and I or glyphosate. These chenitcals or specific combinations represented 5616 of all
recorded applications. Atrazine alone and nitxes with noroxypyr or metolachlor were the most widely used herbicides
in sorghum representing 72% of the uses.

Reliable good control of bladder kettnia, caltrop, Liverseed grass and barnyard grass was only achieved for less than
50% of cotton and sorghum growers. In contrast, nuny of the other broadleafweeds, such as amaranths and cowine,
were norinnlly well controlled in these crops. For the few maize growers, weed control was variable for all except one
weed species.

The range of herbicides used in wheat was reasonably extensive, but fewer options were used in barley and chicl:pea.
In wheat, MCPA applied alone or minixes with various other herbicides accounted for 47% of the herbicide tt'eatinents.
Stintlarly, the use of metsulfiiron-methyl alone or in nitxes accounted for 41% of uses, although many of these were in
conibination with MCPA. Other important herbicides were clodinafop, glyphosate, 2,4-D, and tintbnsulfiiron plus
metsulfuron-methyl. In barley, there were stintlar trends to wheat with MCPA and metsulfiiron-methyl use. In
chickpea, the most triportantherbicides were haloxyfop and combinations with sima7ine and I orprometryn.

Turnip weed and wild oat were controlled very wellin wheat for most wheat and barley growers, but soulitstle and
black bindweed was either only acceptsble or variable for the Innjority of growers. Grass control in chicl:pea was
generally good, but less so for most broadleafweeds.

The most conrrnon difficult-to-control weeds for growers were souliistle, black bindweed, bladder kerniia, comume,
and wild oats. Other inIPOrtant weeds were the buns(Noogoora and Bathurst), fleabane, 10/1uson grass, paradoxa grass
and sesbania. These two groups accounted for two thirds of the responses of the 44 weed species listed by growers.
There were, however, regional differences. In central Queensland, the mum difficult-to-control weed was sesbania. In
southern Queensland, they were sowniistle, bladder kerniia, and black bindweed, whereas the mum difficult-to-control
weedsinnort116mNSW were blackbiridweed and fleabane.

Growers nonimated a total of 33 different cropping or farming practices that were possibly exacerbaimg their wee
problems. The mum identified practices were growing cotton particularly in zero allage systems, as well as not etiig
able to use 'hormone' herbicides in cotton areas, growing chicl:peas and back-to-back wheat, weeds in fallow, and
reduced allage systenis.

The fullreport of the results is given in Appendix 3.

Grower intervie s

The rotations used by growers varied depending on region, soiltype, growers' preferences and conmnodity prices.
Approximately halftiie rotations were with winter cereals, mostly wheat. The other mum rotations were either dryland
cotton only or rotated with sorghum. Fallow length after cotton varied from double cropping with no fallow to long
follow for 3 seasons. Although there was a Trimed response to question on reasons for crop rotations, moisture
conservation was the highest priority and weed nunagement was the second most fungortantreason. The low rating for
opportunity cropping indicates that cotton is a planned crop in the rotation.

Direct drilling is a junior part of land preparation. However, due to pupae busting required after cotton, the systeins are
classed as minimum allage, although nuny growers would be zero tillage ifthis operation was not necessary. There are
large variations in row spacing and sowing rates used for each crop. Approxin^tely 40fo of the growers sow cotton in
90 or 100cm rows as solid planting, 20% as single skip, and the rest on double skip. Wheatis sown in row spacings
from 15 to 35cnL Sorghum and Innize are sown mostly in 90 or 100cmrows. Sowing rates for cotton varied from 4.5 to
11 kglha, and the mmjority of growers sow wheat and barley at 40 kg/ha or less. Cotton and Innize crops aim^d for a
certain crop stand, but others were just based on seeding rate without consideration for final crop stand. Maize was
considered as a wealoness in the rotation, as weeds grow and seed in late part of crop after mumrity and before harvest.

The responses to f$, fining practices used for managing weeds in fallows were very sirntlar to those om e posts
survey. In addition, some growers use chipping to control weed survivors in fallows. ms. ,miner crops, e mum
differences were that the interviewed growers used less crop coringetition and follow-up herbicide applications on





surviving weeds, but used more of pre-harvest desiccation in cotton. Options used in sorghum were very sirntlar.
However, with winter cereals, there were large differences particularly with use of long fallow, inter-row cultivation,
shielded spraying, chipping and pre-harvest desiccation.

Weed control with the different herbicides used by the interviewed growers was sillitlar to that initie postal survey for
most situations. The exceptions were better control by the interviewed growers of barnyard and Liverseed grass in
cotton, and bladder ketinia and Liverseed grass in fallows. The opposite was evident for cowvine in cotton and fallow,
and caltrop in sorghum.

The most common difficult-to-control weeds were bladder ketntia, cow vine, sowthistle, and a problem weed of the
future fleabane. These were sirntlar to those cited in the postal survey, apartftomthe greater importance by interviewed
growers for pigweed and less for wild oats.

The fullreport of the results is given in Appendix 4.

Field survey
A total of 68 species were recorded in the field survey, with more species in fallows than in crops. The diversity of
weeds in paddocks varied from 3 to 29 species per paddock. The most common weeds found in this field survey were
very sirntlar as those highlighted intrie postal survey. The most conmnon weed was bladder kerniia, which was found in
74% of the paddocks monitored. The other common weeds were souliistle (47% of paddocks), pigweed (47fo), caltrop
(44%), "moranths (42%), barnyard grass (38%), cowine (32%) and Liverseed grass (29%). In addition to these weeds,
volunteer cropssuch as wheat and cotton were often widespread.

The average density of weeds infesting the whole paddock was often less than I plant!'in for most weeds, although the
weeds were often in patches of heavy infeststions, with some at densities of greater than 10 plants/in . Despite the
different weed nunagement strategies, most paddocks with cotton and sorghum and to a lesser extent fallow had
surviving weeds at the end of the season. Densities were usually low when averaged across the paddock, but there were
some patches of higher densities. The majority of the residual weeds had or were seeding, and thus replenishing the
seed-bank.

The report listing weed species and density in each paddock of the rotations are presented in Appendix 5, and the fill
reportby GlennMilne is presented in Appendix 6.

Economic anal sis

The average cost of controlling weeds in each crop grown in rotation with dryland cotton is presents4 ill the table
below. These costs include the costs of herbicides, herbicide application, cultivation and nunual chipping where
appropriate. The costs associated with weed control are very sinitlar for northern NSW and southern Queensland,
although the costs for weed controlin central Queensland were quite different from the other two regions. This is likely
to be due to the poorretum of surveys from this region resulting in a much sri^Ilersample pool from which to calcu ate
the average costs.

Re ion

NorthernNew South Wales

SouthernQueensland

Central Queensland

CTo

Chickpea
Cotton

Sorghum
Sunflowers
Wheat

Barley
Chickpea
Cotton
Maize

Mungbean
Sorghum
Sunflowers
Wheat

Cotton

Sorghum
Sunflowers
Wheat

Cost $ina

45
220
59
12
35
7

35
221
15

132
59
53
35

99
33
15
12





Growers were asked in the postal survey to provide details of the reduction in yield due to weeds in their crops. The
reported yield losses were averaged for each of the crops across the regions and are presented as the percentage yield
loss due to weeds in the table below. The percentage yield loss was converted into dollar equivalents using coment
regional prices for the crops and the average yield obtained across all regions for the particular crop grown. The total
cost of weeds for each crop was calculated taking into account impact of weeds on yield and the cost of weed controlin
each of the crops. The cost of weed control was averaged across the regions with the exception of cotton in central
Queensland, as it is believed that this is not a true reflection of the cost of weed controlin this region. The cost of weed
controlin coinmer crops is very high particularly in cotton and sorghum, reflecting the impact and importance of weeds
in these systems.

Crop

Barley
Coin
Cotton
Pulses

Sorghum
Sunflowers
Wheat

Discussion

Yield loss due to weeds

(%
5.44
4.80
6.56
4.21
7.02
7.09
4.56

The weed specmurn in cropping systerns with dryland cotton is very diverse with 68 different species recorded in the
field survey and growers nonimating 44 difficult-to-control species. The situation is more complex with regional
differences.

The most connnon weeds that growers are having difficulty in controlling are bladder ketinia, sowthistle, caltrop,
gymmer grasses such as barnyard grass and Liverseed grass, and black bindweed, although the importance of these
weeds differed with the cropping situations. Bladder ketnxia, and srimmer grasses were problems in all aspects of the
oninmerphases of the rotations, black bindweed in allwinter phases, and souliistle a problem irrespective of season.

Yield loss due to weeds

($A1a
30.76
64.19
125.40
19.70
93.24
42.54
33.93

ingeneral, the grower interviews and the field surveys supported the findings of the postal survey. The most abundant
weeds recorded in the field survey were bladder kerniia, sowthistle, caltrop and pigweed in approxitnately halfor more
of the monitored paddocks.

An important emerging weed problem is fleabane, which was identified as one of the most difficult to controlweed by
growers. Fleabane has been reported in othersurveys by DrlanTaylor as a weed that is becoming more significant on
a number of cotton torus. Several interviewed growers made sinxilar cornments on fleabane, and it was detected in
several paddocks in the field survey although notin large numbers.

Total cost of weeds

$ina

37.76
79.19
345.20
65.70
152.24
69.21
61.26

In each of the regions, the troublesome weeds in crop were also those weeds that are the most common in the fallow,
suggesting that consistent good controlis not being achieved in either the fallow or cropping phase of the rotation. The
reasons for poor control of these mum species requires further in depth exploration in light of the herbicides and
f;, fining practices being used. Whilst an extensive range of herbicide tieattnents and other weed nunagementtools was
listed in the survey, weed controlis largely Tenant on a few herbicides, particularly glyphosate and atrazine, and not
based on sound integrated weed nunagement principles. As well, the infomiation from the grower interviews indicates
that there is a need for improvements in herbicide application techiiology.

Weed controlin slimmer and winter fallows relies primadly on 1000ckdown herbicides and some cultivation. As water
conservation is of upmost importance to dryland growers, the use of cultivation for weed controlis likely to be nitwitnnl.
The transition of rimny growers to minimum or zero tillage for soil conservation thus places a great deal of reliance on
1000ckdown herbicides as the prt^y means for weed nunagementin slimmer and winter fallows. Glyphosate is e
mum herbicide being used for weed controlin both s, ,miner and winter fallows (90%). This somey demonstrates the
troyortance of glyphosate as a herbicide to dryland growers but also suggests perhaps that there is an over-reliance on
glyphosate for weed Inuringement. The widespread use of glyphosate only for weed control in fallows increases t e





selection pressure for herbicide resistance on the weed spectrum as well as perhaps being the pmiary causal agent for
species shift. Glyphosate was also the mum herbicide used for weed controlin dryland cotton. The introduction and
adoption of Roundup Ready@ cotton varieties in dryland production systenrs will only increase the use pattenrs of
glyphosate. A number of pre-emergent and pre-plant herbicides, such as fluometuroii, prometr'yn and pendimethaliii,
were also used for weed controlin cotton. Atrazine was the most conrrnonly used herbicide msorghum with 7216 of
surveyed growers using this herbicide in combination or on its own.

The lack of jinglementation of integrated weed nunagement techntques tiny be due to little understanding of the
techniques available to growers or because the techniques being promoted are not practical to this system. inter-row
cultivation (cotton and sorghum) and crop rotations were two alternative formy of weed control coinmonly used.
However, when examining the herbicides used in the rotations and also in the fallows, there Troy be little benefit
afforded impreventing the development resistance by adopting these crop rotations.

A number of growers suggested that their weedprobleins were exacerbatedby growing cotton or monoculture cotton in
conjunction with zero or nitnimum tiliage operations. Additionally, field observations suggest that residual weeds were
being poorly controlled thus contributing to future weed problerns. These findings suggest that the development of a
con^rehensive integrated weed nunagement plan would greatly assist growers to better nunage weeds in dryland
systeins involving cotton.

Weeds in dryland cropping systerns with cotton are econonxically daringing. The costs associated with weeds are much
higher than previously realised, particularly in dryland cotton ($345/ha) and sorghum ($152/ha). Dryland cotton
production in the last 3 years was estirnnted to be 57 000 ha Australia wide, thus the cost of weeds to the dryland cotton
industry alone was close to $20 lulllion. This is somewhat disturbing, as productivity has timen from 3.83 to 2.82
bales/ha (Cotton Year book 2001), which would be n^king it more difficult for growers to cover variable costs.
Growers, who are able to implement well-defined integrated weed management strategies, that over time will reduce
weed pressure, stand to junke substantial savings in costs of production as wellas increased profits due to greater yields.
Good weed management, though, is not restricted to a single crop or coringorient of the farming system. The field
surveys indicated that many weeds are being allowed to carry over from one cropping phase into another, and there ore
weed nunagementstrategies need to be designed to account for allcomponents of the fanning system to realise savings
in allofthe rotations commonly used.

The objectives of the scoping study were not only to identify the junior problem weeds and farnxing practices
exacerbating weed problenrs but also to identify future research and development issues. These issues are s, ,minarised
below:

Weed tss"co
. Main weeds are bladder kernita, sownxistle, caltrop, srimmer grasses (Liverseed and barnyard), and black

bindweed

. Weed spectrumtiiat needs to be Ironaged is very diverse

. Regionaldifferences

. Some emerging weedprobleinssuchasfleabane

Herbicide technology tss"co
. There is an overreliance origlyphosate for weed controlin gymmer and winter follows
. There is an overreliance on post emergence herbicides in winter cereals for weed control
. Residual herbicides Inny have role in controlling late flushes and stilln^intoin rotation flexibility
. Weed controlin sorghum is heavily dependant on atrazine and is variable ineffectiveness
. Water volumes being applied are too low for consistent effective weed control
. Many growers delay spraying fallow fields when weeds first gem^nate and try to controlthe second flush wi

the one herbicide application, and thus creating difficult-to-controlweeds
. Appears to be considerable variability in the efficacy of the herbicides used in a number of the cropping and

fallowphases. This tiny be due to water volumes being used, the size of the weeds when sprayed or incorrect
application of herbicides

Integrated weedm@"@geme"tiss"us
. NIOverallintegi'ated weed nunagement plan for these dryland productions systenis is lacking
. Appears to be a general lackofunderstandirig of the importance of preventing seed set on surviving weeds
. Crop conipetition as a weed control option appears to be poorly understood, with Irony growers sowing at ow

densities and allowing weeds to germinate, compete for valuable moisture resources
. Residual winter weeds are setting seed and contributing to weed problenrs in subsequent fallows and crops.





Slimmer crops are sown on wide row spacing and growers tolerate weeds in the skip row withoutrecognising
the value of controlling those weeds to preventreplenishinent of the seedbank
Weed controlin mume and sunflowerstendsto be poor, contributing to weedprobleius in other components of
the rotation

Appears to be an unbalance in weed mynagement inputs for dryland cotton compared with the rotational crops.

Plan for future to develop or to exploitthe project
technology

The directions of the research project over the next three years will be deternitned in conjunction with the agrononxist
appointed to the project. The following research, development and extension activities have been identified by the
projectteam from the scoping study and it is expected that the future research will be a sub-set of these mum issues.
Weedco"tro!infollow

Develop collaborative links with current projects on fallow weed control- Weeds CRC project 2.2.2.1, GnuC
project DAS293, and GunC project CF16, and incorporate appropriate infonnation from these projects into
BWM strategies

. Identify any tinyortant gaps needing future research
Weedco"tro!in winter cereals

. Build on previous research on improving competitiveness of wheat and barley for suppressing weed see
production, and incorporate into BWM strategies
Investigate options for use of residual herbicides that maintain cropping flexibility, building on previous
research

Weedco"troli" sorghum
. Research mumpulation of crop agronomy, such as row spacing, stay green character, cultivar runturity, sowing

date, and herbicide technology, such as improved efficacy with atrazine, pre-harvest desiccatioii, other options,
for improving weed controland suppressing weed seed production
Develop collaborative links with AFSRU researchers oninodelling sorghum

Weed controli" dry!@"dcotto"
. Research options for preventing seed set on weed survivors, particularly in the skip row areas
. Develop collaborative links with weed scientists in Cotton CRC researching weed controlin inigated cotton
Weedb, blo^,

. Compile appropriate infonnation on biology I ecology of identified key weeds for use in BWM strategies,
such as research on sowthistle and bladder ketrnia

. Identify any important gaps, particularly for weed seed persistence in soil seed-bank, and develop new
researchprotocols

Key weeds
. Some key weedsidentified, such as bladder kerniia, Liverseed grass andbamyard erass, need improved BWM

strategies across the rotations
. Other key weeds, such as sowthistle, caltrop, and black bindweed, need in^roved BWM strategies for certain

components of the rotations
Herbicide technology

. The large amount of inforn^tion on herbicides use and efficacy needs to be compiled into separate tables for
each weed. These will useful as a potential extension guide for the best options for consistent good efficacy

. Possible reasons for variation in efficacy of key treattnents need to be identified, and develop new research
protocolsifneeded ,.
Promote extension campaign withindustry Development Officers for improving herbicide reliability where
currentinfonnation is available, particularly with issues on water volume, weed size and alternate options

Modelling
. Due to the complexity of the cropping systeins, weeds issues, and geography, the projectteam envisage that

some modelling or modelling framework will be needed to simulate the long-tennimpacts of newly developed
BWM strategies.
Abasic modelframework, such as Stellar@ or Vensim@, could be used in conjunction with experimentstion to
simulate the nipacts various cheihical and non-chenxical controlstrategies on the population dyiianitcs of key
weed species.

.

.

.
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Ultiinntely computer simulation models, such as Apsini, that have the ability to account for agrononitc and
cliinatic factors would provide the most benefit to understanding the dryland production systenis involving
cotton spread over wide geographical and clin^tic regions.

Fieldrese@reh

. Sites will be incentralQueensland, Darling Downs in southern Queensland, and the Border Rivers in nomiem
NSW to account for differences in weed specmnii, rotations and clin^te

.

Future presentation and dissemination
project outcomes
A Technical Bulletin is currently being prepared for distribution with the key findings and outcomes from the dryland
scoping study. The technical bulletin will provide infomiation to agononxists, growers and researchers with the key
weed issues, and the econonitc impact of weeds in the dryland fanmng system. As well, papers and articles are PIarmed
to be published in several scientific joumals, proceedings of Australian Econonxics Conference and Australian Cotton
Conference, and Australian Cotton Grower.
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Plain English summary
Weeds, their nunagement practices and associated issues in dryland cotton fanntng systeins are diverse and complex.
This was confirmed in a scoping study that was initiated in July 2001 by the Cotton Research and Development
Corporation, Australian Cotton CRC, Grams Research and Development Corporation and CRC for Australian Weed
Management.

The overall aim of the scoping study was to achieve a better understand the weed management issues of this complex
farming system and to provide direction for future research efforts. Specifically, it aimed to determine the dominant as
well as the difficult-to-control weed species in each component of the dryland cotton rotations; the different weed
management practices, both non-cheintcal and chentical, being used for weed control in these systenrs; the econointc
impact of these weeds; and the cument practices exacerbating these weedproblenrs.

The scoping study consisted of4 components, starting firstly with a postal survey to over 300 dryland cotton growers.
The n^ilsurvey was followed up with detailed interviews of 10 growers, and extensive field surveys on 34 paddocks in
each of the rotation sequences of these interviewed growers. The final component of the scoping study was an econonitc
analysis of weeds in these systeins.

The crop rotations with dryland cotton comprised a number of different crops inconjunction with several srimmer and
winter follows of differentlengtiis. The standard system involved growing dryland cotton after I or several wheat crops,
although there were Irony alternative rotations with sorghuni, chicl:peas, barley, mmigbean, sunflowers, peanuts, or
Inaize.

The mum weeds that were infesting these cropping systenrs were bladder kernita, sowthistle, caltrop, Liverseed grass,
barnyard grass, black bindweed, cow vine and pigweed. Apart from these mum weeds, the weed spectrum needing to
be Innnaged was very diverse with 68 different species identified in the field survey, with distinct regional differences
from northernNSW to central Queensland. Whilst not conmnon, there were some n^jor emerging weed problenrs, such
as fleabane, which was listed as the second most difficult-to-controlweed by growers in northernNSW.

Herbicides were the mum toolused for weed controlin these cropping systeins, with a large reliance on glyphosate for
slimmer and winter fallows, and atranine in sorghum. As well, post emergence herbicides, but not residual herbicides,
were mostly used in wheat. Many of the key herbicides had considerable variability in their efficacy and reliability,
which Inny be due to water volumes being used, the size of the weeds when sprayed, incorrectrate or herbicide. Many
growers delayed spraying fallow fields when weeds first gem, inate and try to control the second flush with the one
herbicide application, and thus creating difficult-to-controlweeds.

There was much less focus on an overall weed management plan to minimise the long-term impact of weeds using
IWM principles with both chenitcal and non-chenitcal methods. Some of the weak-links in the cument management
systenrs are not preventing seed set on surviving weeds, especially for SIImmer crops sooniin wide row spacing, an
poorly con^etitive winter cereals. Consequently, residual weeds are setting seed and contributing to weed prob Gins in
subsequent fallows and crops. Weed control mineize and sunflowers tends to be poor ingeneral, and thus contributing
to weed problems in other coniponents of the rotation. Overall, there seemed to be an imbalance in weed nunagement
inputs in the cropping systems with greater emphasis on weed controlin dryland cotton than in the rotational crops.

The projectteain, along with the new research agononxist, are determining the directions of the new research project.
The mum focus will be developing Best Weed Management (BWM) strategies for the identified key weeds for the
different cropping systenrs with dryland cotton. It will involve field studies on weed biology, improved herbicide
technology and non-chentical options to minimise the replenishment of the weed seed-bank. Due to the complexity of
these cropping systems and weeds issues, the projectteam envisage that some modelling will be done to siniu ate e
long-tenn impacts of the newly developed BWM strategies.

The proposed research is important, as the cost of weeds was est^ted for coment practices to be $345Aia for dryland
cotton, $152Aia for sorghumand $611ha for wheat. The fullcost of the cropping systenrs will be thansed once the costs
of weeds in fallows has been thansed.

The scoping study was a collaborative project involving scientists and technical staff from Departtnent of Frill^y
Industries, Queensland andNew SouthWales Agriculture.
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The Cotton CRC, CRDC, Weeds CRC, and GRDC are keen to fund research focusing on
improved management of weeds in dryland cotton and grains farming situations.

We need your help. ..
By completing this survey, you will help us learn more about weeds in your farming
system. The information will assist in formulating research strategies aimed at reducing the
costs of weeds on your farm. Your cooperation and time are greatly appreciated. It should
only take about 20 minutes to fill in this survey. Responses will be treated with strictest
confidence.

.D. C.

Are weeds o problem on Your form?

\^/eed
management

CRC

Prize. ..

By completing this survey, you will be entered into the draw to win
$300 worth of gift vouchers for any Flag Choice Hotel in Australia.

The vouchers are valid fort2 months and can be used for accommodation and meals at

any location, including Sydney, Coffs Harbour, Snowy Mountains, Port Macquarie,
Brisbane, Airlie Beach, Cairns, Sunshine Coast, Gold Coast, and Port Douglas. The
survey must be returned by 30 September 2004 to be eligible forthis prize.

Any queries. ..
Please contact

Ian Taylor
Steve Walker
Michael Widderick
Vikki OSten

Grains
Research&
Development
Corporation

Please return in the reply-paid envelope provided (no stamp needed), or address to:

Weeds Survey (Vikki OSten)
Dept of Primary Industries
LMB 6
Emerald Qld 4720

NSW Agriculture, Narrabri
QDPl, Toowoomba
QDPl, Toowoomba
QDPl, Emerald

02 6799 2409
07 4639 8838
07 4639 8856
07 4983 7406

QueenslandGovernment
Department of Primary Industries

iant@inV. pi. CSiro. au
walkers@dpi. qld. gov. au
widderm@dpi. qld. gov. au
OStenv@dpi. qld. gov. au
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WEED SURVEY

DRYLAND COTTON AND 61^ATN FARMLNG SYSTEMS
(September 2001)

Quesf/bns2-13refo, Ie to f/^/ds where dryli?ridcoffon 139rown asp@PIOfyourrof@11bns.

Q, . Whatis the total cropping area of your farm (all crops)?

Q2. What are the predominant soil(s) on which you grow dryland cotton?

Please tick the most appropriate option(s) listed below, or specify your soiltype if not listed.

. Grey, brown, black cracking clay

. Red-brownearths

. Light sandysoils

. River alluvium

. Other(please specify)

Q3. On fields where you sometimes grow dryland cotton, what are your preferred crop rotation(s)
involving dryland cotton? Please estimate the percentage of your total cropping area that each
rotation would normally be grown on your farm.

EXAMPLE

Rotation

I. wheat/\heal/dryfondcoffon

2. so^hum//on9 follow/whe@11dryfondcofton

3.

PLEASE FILL IN
Rotation

I.

ha

2.

3.

4.

% offarm

40

10

% offarm



Q4. Please indicate how often you use each of the following practices for weed control in your
main crops grown in rotation with dryland cotton? Tick the most appropriate option for each
IZE^9!!9^, even ifthat practice is not used primarily for managing weeds.

FARMING PRACTICE

Rotation of summer & winter crops

Long fallow preceding crop

Pre-emergent herbicides

Higher than normal seeding rates

Post-emergent herbicides

Late selective herbicide application

to control of escapes or late flushes

Interrow cultivation

Shielded spraying between rows

Wick wiping I roller wipe I blanket

Chipping

Pre-harvest desiccation

Other (specify)

TNCROP WEED CONTROL

CROP I: DRYLANDconoN
Sometimes OftenusedRarely o

not used used

FARMING PRACTICE

CROP 2:

Rarely or
riot used

Rotation of summer & winter crops

Long fallow preceding crop

Pre-emergent herbicides

Higher than normal seeding rates

Post-emergent herbicides

Late selective herbicide application

to control of escapes or late flushes

Inter row cultivation

Shielded spraying between rows

Wick wiping I roller wipe I blanket

Chipping

Pre-harvest desiccation

Other (specify)

Sometimes
used

Often used

CROP 3:

Rarely or
riot used

Sometimes
used

Often used
CROP4:

Rarely or
not used

Sometimes
used

Often used



Q5. For each major crop listed in Q4, please complete the details in the following table.
For residual weeds (survivors), high density = oreaterthan I plant per in , medium density = less
than I plant per in', light density = scattered isolated plants.

Crop &
area (ha)

Main weeds sprayed
(up to 5)

Example:
111he@I

500ho

I. \//do@Is

2. pop@dox@9r@$5
3. furnjo weed
4. cffmb/h9buck\heof
5. musford

Herbicides normally used and rate
(for each weed)

2

Wildcat of 500ml, ,"h@
OS@boye

HarmonyM@1359/ho
OS@boue

@50bove

3.

4.

5.

Control normally
achieved

I.

2.

b
o
o
a

^.
co
>

3.

co
P

g

<

a.
co

4.

Area of residual
weeds ha

co
D
co
.=
Co
>

5

V

V

^.
co
=
co
b
=
a
=

V

V

I.

V

E ^.
=-

^O

2.

20

40

o

o

o

^.
co
C
co
^
^
C
a

.

3

150 150

90 70

O 10

50 100

O 10

4.

5

2.

3

4.

5



Q6.

FALLOW WEEDCONTROL

Please indicate how often you use each of the following practices for weed controlin
follows? Tick the most appropriate option for each ractice.

FARMING PRACTICE

Residual herbicides

Knockdown herbicides

Cultivation

Grazing

Spot spraying

Other(specify)

SUMMERFALLOW

Rarely or Sometimes Oftenused
not used used

Q7. Please indicate your main weeds and the herbicides used on these weeds in each winter and
summer fallow. Tick control normally achieved, and estimate area of residual weeds (survivors).
High density (gr^t^. rthan I plant per in'); Medium density (less than I plant per in ); Light density
(scattered isolated plants).

Fallow &

area (ha)
Main weeds sprayed

(up to 5)

WINTERFALLOW

Rarely or Sometimes Oftenused
not used used

Winter

fallow

I.

-------- ha

2.

Herbicides normally used and rate
(for each weed)

3.

4.

5.

Summer

fallow

I.

-------- ha

2.

3.

Control normally
achieved

4.

5.

.
o
o
a

^.
>

co

P

g
a.

8

Area of residual
weeds ha

<

co
P
Co
.=
Co
>

^.
Co
=
co
b
=
03

:IC

E .^.
^=

^C

^.
co
=
co
^
*"
=
o

.



Q8.

Crop

Please complete for each of the main crops listed in Q5.

Whatis the average crop yield, given
the residual weeds listed in Q5?

tonnes erha

COSTOF WEEDCONTROL

Q9. Do you normally have anyweed contamination in your crops? Please tick.

.

. .... goto Qf2
Yes

No

Q, 0. Do you normally receive any penalty (lower price or grading cost) for weed contamination
when selling your crops? Please tick.

.

. .... go to Q, 2.
Yes

No

Q, ,.

What yield would you expect, ifthe
paddocks were totally weed-free .

tonnes erha

Please provide the following details for any crops that you paid a penalty for weed
contamination.

Crop How manytonnes or
ba es were

contaminated?

Whatwasthe average
price reduction of crop

contaminated?

$ ertonne or bale

Whatwas the extra

processing costfor
grading or ginni g

$



Q, 2.

GENERAL

Given your weed management plan, what are the majorweeds (if any) riot controlled to your
satisfaction? Please list below in order of importance, starting with the most important

I.

2

3

4.

5

Q, 3. Are there any particular crops orfarming practices that you believe exacerbate the above
weed problems? Please list below

I.

2.

3.

Q, 4. We would like to explore some of these weed issues further. Would you like to be involved
with a face-to-face interview or a small meeting?

.

.

Yes

No

Pieose re urn promptly.
The drow for the prize is on 30 September.

Thonk You fo yo r cooperation
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LAND PREPARATTON

Q, . What are your preferred crop rotation(s)involving dryland cotton?
Please estimate the percentage of your total cropping area that each rotation would normally be
grown on your farm.

Rotation

Q2. What are the main reasons for crop rotations?

MajorReason for rotation

Better disease control

Better weed control

Moisture conservation

Maria ement of soil fertili
O onunit cro in

Seasonal conditions

Other (please specify)

COMMENTS

Q3. Which of the following options that best describes your land preparation for
yo r main crops.

Land preparation options

% offarm

I. Direct drilling into standing
stubble exce tfor sowin

2. Direct drilling with removal of
stubble norto sowin

3. Minimum tillage, no burning of
stubble,

4. Conventional cultivation,
stubble worked into soil, > 2
workin s

5. Conventional cultivation with
removal of stubble by burning
&/or razin ,then IOU hin

6. Other(pleasespecify)

.

Minor

Crop I:

dryland cotton

Crop 2: Clop 3: Crop 4:



Q4.

Crop I:

dryland cotton

Whatis the main row spacing used for each crop?

Crop aCrop 2:

Reasons for row spacing

.............

Q5.

Crop I:

dryland cotton

Whatis the main sowing rate for each crop?

Crop 3.Crop 2:

Reasons for sowing rates

.............

Crop 4:

.,...........

Crop 4:

.............



Q6. Please indicate how often you use each of the following practices for weed
control in your main crops grown in rotation with dryland cotton?

Crop 2:Farming Practice

Long fallow preceding crop

Pre-emergent herbicides

Higher than district average

seeding rates

Post-emergent herbicides

Late selective herbicide application

to control of escapes or late flushes

Interrow cultivation

Shielded spraying between rows

Chipping

Pre-harvest desiccation

Other(specify)

^NCROP WEE

Crop I:
Dr land Cotton

Rareyor Sometimes
not used used

CONTROL

Farming Practice

Regularly
used

Long fallow preceding crop

Pre-emergent herbicides

Higher than district average

seeding rates

Post-emergent herbicides

Late selective herbicide application

to control of escapes or late flushes

Interrow cultivation

Shielded spraying between rows

Chipping

Pre-harvest desiccation

Other (specify)

Rarely or
not used

Sometimes

used

Crop 3:

Regularly
used

Rarely or
not used

Sometimes

used

ANYCOMMENTS?

Regula y
used

Crop 4:

Rarely or
riot used

Sometimes

used
Regularly

used



Q7. For each major crop listed in Q3-6, please complete the following table.

Control no mallyHerbicides normally used and rateCrop& Mainweedssprayed
(for each weed) achieved(up to 5area (ha)

Example:
IP'he@I

500h@

I. w//do@Is

2. paradox@9r@55
3. furn47 weed
4. 61^^b/h9buck\he@I
5. musford

I.

2.

Wildc@I at 500ml, ."h@
OS@boye

HopmonyM@1359/h@
@50bove

@50bove

3.

4.

5.

I.

2.

3.

4.

5.

6
o
o
o

^,
co

I.

co
P
Co

a
43
o
Q
<

2.

^

co
D
Co
^

3.

>

4.

5.

I.

2.

3.

^"

4.

5.



Q7. (continued)

COMMENTS ON CHOICE OF HERBICIDEAND REASONS FOR DIFFERENCES IN LEVEL OF CONTROL



F LLOWWEE CONTROL

Q8. Please indicate how often you use each of the following practices for weed
control in fallows?

Farming Practice

Residual herbicides

Knockdown herbicides

Cultivation

Grazing

Spot spraying

Other (specify)

Rarely or
not used

Q9.

Summer Fallow
Sometimes

used

Please indicate your main weeds and herbicides used on these weeds in each
fallow.

Mainweedssprayed Herbicides normally usedand rate (foreachweed
(up to 5)

Fallow &

area (ha)

Regularly
used

Winter

fallow

-------- ha

Rarely or
not used

I.

2.

Winter Fallow
Sometimes

used

3.

4.

5.

Regularly
used

Summer

fallow

I.

-------- ha

2.

3.

4.

5.

Control normally
achieved

^
o
o
03

^.
co
>

co
D

gg
a
01

8
<

co
P
Co
L.

co
>



Q9. (continued)

ANYCOMMENTS ON HERBICIDE CHOICEAND DIFFERENCES IN LEVEL OF CONTROL

HERB, :CTDE APPLTCATTON

Q, 0. How do you apply herbicides, and what volume of water is used?

Volume of water(L/ha)Application

I. Ground by farm staff or yoursel

2. Ground by contractor

3. Aerial

Q, ,. How often do you calibrate your boom and change nozzles?

Q, 2. How do you normally monitorthe effectiveness of your weed spraying? please
circle the most appropriate option.

I. Regularfield inspections by your consultant

2. Regularfield inspections by yourself or staff
3. Observationsfrom avehicle

4. None

5. Other(specify)



WEED PROBLEMS

Q, 3. What are the weeds (if any) riot controlled to your satisfaction?
Please list below in order of importance, starting with the most important.

I.

2.

3.

4.

5.

Q, 4. Are there any particular crops orfarming practices that you believe
exacerbate the above weed problems? please listbeiow.

I.

2.

3.

ANYCOMMENTS ON Q, 3 &Q14?

Paddocks are to be selected for monitoring weeds (density and diversity)in each component of the
rotation(s) with dryland cotton. For each crop or fallow, monitoring will be done at the early part of the crop
or fallow (ie indication of weeds being treated), and later prior to. harvesting or re-cropping ((ie survivors with
potential to replenish weed seed-bank).

Weed species and density will be recorded for each paddock at 4 times:
residual weed species and density at end of winter crops and fallowsI. late spring:
weed species and density infesting summer crops and fallows2. early summer:
residual weed species and density towards end of summer crops and fallows3. early autumn:
weed species and density infesting winter crops and follows.4. early winter:

A total of 20 transects will be done for each paddock. Each paddock will be divided into 4 sections, where 5
(, Om by tin)transects will be made across each section. The presence and density of each species are
noted. Weed numbers per species are rated using the following scale.

Weed number pertransect(loin )
o

<10
10-100

>, 00

MON, :TORTN6

Weed species and density ratings for each paddock are to be recorded in the attached tables.

Rating
o

2

3



PADDOCK

CROPIFALLOW

Weed species 2 3 4

COMMENTS

DATE

HERBICIDE HISTORY

10 12 13 14 15 16 17 18 ,9 20 Mean







^



Response I'ate for mail SIIrvey

A total of 342 survey forjus (Appendix I) were sentto dryland cotton growers in northern NSW, southern and central
Queensland. We received 56 responses, of which 53 were useable asthe other 3 either did not grow cotton or grew only
irrigated cotton.

The response rate of 16% was satisfactory, given the complexity of the survey and tinting of the mail-out in September
and October, when growers are busy with planting.

Soils used for growing di. yinnd cotton

The main soil was vetosol(grey, brown, black cracking clay) with 92% of respondents having this soiltype (Table I).

Ci'op rotations

The cropping systenrs with dryland cotton were rather diverse, with 8 broad crop rotations identified in the mailsurvey
(Table 2).

The mum crops grown in rotation with dryland cotton were winter cereals only (46%), suLLULLer and winter cereals
(18%), winter cereal with pulse (9%), su, LULLer cereals only (8%), SUITrrner and winter cereals with pulse (5%), and pulse
only (2%), whereas 11% did not grow any rotational crops.

The mum winter cereal was wheat with only a small area of barley grown. The main sunmier cereal was sorghum, and
the mum pulses were chiclcpea and inlingbean,

it'lain weeds in fallows

The most coriumon weeds in winter follows were wild oats, sowthistle, turnip weed, black bindweed, paradoxa grass and
wireweed (Table 3). Sowthistle was found across the regions (Table 4). Wild oats, black bindweed and turnip weed
were predonxinantly in southern Queensland and northern NSW. Paradoxa grass was more cornmon in norttiem NSW,
and wireweed in southern Queensland.

The most common weeds in summer fallows were grasses (including Liverseed grass and barnyard grass), bladder
ketinia, sowntistle and caltrop. Grasses were found across the regions. Caltrop was coriumon in southern Queensland
and norttiemNSW. Sesbania was cornmon in central Queensland, and bladder ketinia in southern Queensland.

Main weeds in slimiiier anti winter crops of the rotations

The weed spectrum was rather diverse in sorghum and cotton with 34 and 41 differentspecies noted respectively (Table
5). The most coinmon weeds in sorghum and cotton were bladder kernita, caltrop and grasses. In central Queensland
the main weeds were sesbania and grasses (Table 7). In southern Queensland they were bladder ketrnta and caltrop,
whereas milorthemNSW they were mutiny grasses.

The main weeds in wheat were turnip weed, sowthistle, blackbindweed, wild oats, paradoxa grass and wireweed (Table
6). Sowntistle was across the regions, whereas fullip weed, wild oats, black bindweed were conrrnon in both southern
Queensland andnorthemNSW.

Farming practices used for \\, eed management in fallows

Growers were highly Tenant on the use of knockdown herbicides for fallow weed control (Table 8), with all using
kilockdouni herbicides at some stage during both the winter and SUITrrner fallow periods. Use of cultivation was also
fairly cornmon in both fallows but more so in winter. The opposite was reflected for residual herbicide use, with
growers using more residual products during the sunnner, and likewise for spotspraying. Grazing, chipping and pupae
busting practices did not feature for fallow weed controlin these systems.



Farming PI'actices IISed for weed management ill-crop

There was a high reliance across the farming systeins on crop rotations, long fallows, and herbicides for weed control
(Tables 9 and 10). Pre-harvest desiccation appeared to be used for most crop species, but the frequency of use was less
compared to practices above. Very few growers were using high seeding rates (crop competition), wick wipers or spot
spraying to assist with weed management. All other practices (inter-row cultivation, shielded sprayers, chipping, late
applications of selective herbicide) appeared to be crop specific.

For drvland cotton (Table 9), the practices most widely used included rotation of sunrrner and winter crops, use of long
follows preceding the cotton, pre-and post-emergent herbicides, shielded sprayers, inter-row cultivation and pre-harvest
desiccation. Chipping was also common. Very few growers used crop competition (high seeding rates), late selective
herbicide applications, spotspray or employ wick wipers.

Growers of sununer cereals Table 9 relied on CTo rotation, 10n fallows and re- and OSt-Giner Gritherbicide use and

pre-harvest desiccation as the Innjor practices for weed control. There was some inter-row cultivation, shielding
spraying and late selective herbicide application used. Very few used high seeding rates, wick wipers, spot spraying or
legume specific rotations.

Crop rotations, long fallows and herbicides (pre- and post-emergent) were the main practices used for weed controlin
sunflower (Table 9). Some growers used inter-row cultivation but very few used high seeding rates, shielded sprayers,
late herbicide applications, wick wipers, chipping orpre-harvest desiccation as management tools.

Minigbean growers relied on crop rotation, pre- and post-emergent herbicides, inter-row cultivation, and pre-harvest
desiccation for weed control(Table 9). Use of high seeding rates, long fallows (like chic}:pea inlingbean is an
OPPortnmstic crop), shielded sprayers, wick wipers and chipping were not widely used.

For winter cereals Table 10 , owers relied strongly on crop rotation, followed by long fallow prior to the cereal and
post-emergent herbicides as the main practices for weed control. There was some use of pre-emergent herbicides,
higher seeding rates and late applications of selective herbicide. Very little inter-row cultivation, shielded spraying,
chipping, pre-harvest desiccatioii, spotspraying or wick wiping was used. Specific rotation to legume was notpracticed
for weed controlpurposes.

Chickpea (Table 10) growers used crop rotation, pre-emergent herbicides and pre-harvest desiccation as the main
practices for weed control, although some did use post-emergent herbicides as well, which it^y include the use of
shielded sprayers. Very few used long fallow (chicl:pea tends to be an OPPormnistic crop), high seeding rates, late
applications of selective herbicide, inter-row cultivation, or chipping for weed n^nagement.

Level of control of fallo\\. weeds

The effectiveness of herbicides in controUing common weeds in fallows is presented in Table 11. Bladder ketinia,
Liverseed grass and barnyard grass were not controlled very well or consistently in summer fallows for majority of
growers. In contrast, most growers achieved good controlofother grasses and sowntistle.

In winter fallows, control of wild oats, turnip weed and paradoxa grass was consistently very good, but control of
sowthistle and blackbindweed was mineny situations only acceptable or variable.

Level orcontrol of crop weeds

Control of bladder ketnita, caltrop, Liverseed grass and barnyard grass was either only acceptable or variable for 50-
70% of cotton and sorghumgrowers(Table 12).

Turnip weed and wild oat were controlled very wellin wheat for most growers, butsowiliistle and blackbiridweed was
either only acceptable or vatiable for 40 to 65% of gowers (Table 12).

The effectiveness of herbicides in controlling common weeds mintnor crops is presented in Table 13.

He I'bicides used ill fallo^, s

Irrespective of fallow season, the use of glyphosate, either alone or in nitxes, far exceeded any other herbicide (Table
14). Of all the herbicide treatments nonimated by growers, 54% used glyphosate alone, 36% used glyphosate nitxes,
and other herbicides and nitxtures made up the remaining 10%. Closer scrutiny of the seasons showed this trend altered



very slightly for winter fallow (glyphosate alone 54%, glyphosate nitxes 34%, others 12%), but in the sunniier fallow
glyphosate jinxes increased to 39%, glyphosate on its own 53% and the other herbicides drops to 8%.

The most coriumon glyphosate Tmxes used in winter were 2,4-D or metsulfuon-methyl, while the nitxes in SUITuner
included 2,4-D or noroxypyr. The other herbicides applied but not necessarily in a mix with glyphosate included
MCPA, fluroxypyr, 2,4-D, metsulfuron-methyl and dicamba for winter fallow, and atrazine, fluroxypyr, 2,4-D,
metsulfiiron-methyl, dicamba, mumapyr, inclopyr and diquatplus paraquat for SUITuner fallow.

Herbicides used in crops

The herbicides used across an crops were variable as expected (Tables 15 and 16).

In !!z:!^!!(Table 15) there was wide use of glyphosate alone, and fluometuron + prometryii with and without
pendimethalin and I or glyphosate. These cheintcals or specific combinations represented 51% of all recorded
applications. There was some use of pyrithiobac, pendimethalin, prometryii and diuron on their own and in jinxes.
Metolachlor, noroxypyr, tnnuralin, 2,4-D (assume pre-plant), inclopyr, oxyfluorfen, the grass herbicides, haloxyfop
and fluazifop, and several others only had Thinor use.

Atrazine and nitxes of atrazine with fluroxypyr or metolachlor were the most widely used herbicides in ^Qrg!!!!!11(Table
15) representing 72% of the uses. Fluroxypyr and metolachlor applied on their own or in a mix were sometimes used
(18%) and chenitcals such as 2,4-D, picloram and glyphosate, alone or in jinxes, were Timor uses.

Sunflower Table15 owersreliedfairl muche uall on endimethalinwith I hosate, I hosatealone, funeralin
and fluazifop for chenxicalweed control.

Maize growers relied predonxinantly on atrazine (Table 15).

MCPA applied alone or in jinxes with various other herbicides accounted for 47% of the herbicide used in wheat(Table
16). Sinxilarly, the use of metsulfuron-methyl alone or in nitxes accounted for 41% of uses, but bear in nitnd that 60%
of the metsulfiiron-methyl use was in combination with MCPA. Metsulfuron-methyl with MCPA, clodinafop,
metsulfuron-methyl and MCPA on their own, glyphosate, 2,4-D, tinfensulfiiron plus metsulfuon-methyl, and MCPA
plus picloram were the Innjor herbicides used in wheat, accounting for 71% of the herbicides used. Chenxicals, such as
noroxypyr, fenoxaprop, dicamba and chiorsulfiiron, only had Timor uses.
In 12^ (Table 16) there were sirntlar trends to wheat for MCPA and metsulfuron-methyl use, although the junior
herbicides used (61%) were MCPA plus noroxypyr with or without picloram and 2,4-D, and metsulfuron-methyl own
its own.

Fadabean owersreliede uall onsimazine andhalox fo (Table 16 .

weeds not conti. o11ed to growers satisfaction

incentralQueensland, the mum difficult-to-controlweed was sesbania (Table 17).

In southern Queensland, they were sowthistle, bladder kernxia, black bindweed, cowine, Liverseed grass, wild oats,
Johnson grass, bellvine, and Noogoora bun, although another 26 species were also nontinated by growers but to a lesser
extent.

In northern NSW, the mum difficult-to-control weeds were black bindweed, fleabane, conyirie, sowthistle, paradoxa
grass, wild oats andNoogooraborr.

<'1'OPPing o1' fai'ming practices possibly leading to weed PI'obleins

Growers normnated a total of 33 different cropping or fanning practices that were possibly exacerbating their weed
problenis (Table 18).

The main 2 identified practices were growing cotton particularly in zero tillage systems. Other practices include not
being able to use 'hormone' herbicides in cotton areas, growing chickpeas and back-to-back wheat, weeds in fallow,
and reduced tillage systenrs. To a lesser extent, lack of rain, poor fann hygiene, sownxistle growing in allseasons, and
overreliance on glyphosate were seen as leading to their weed probleins.



'Table I. 'F1ie different soils used for dryland cotton PTOdi!ction by growers in response to the postal sun, ey Question ~
'The InajoTity of dryland cotton is grown oii^he grey, brown or black cracking clays (vettosol).

Number of responsesSoiltypes

Grey, brown, black cracking clay
Redbrown earths + grey, brown, black cracking clay
River alluvium + grey, brown, black cracking clay
Red-broom earths

Lightsandy soils
Total

Table 2. The differeiit rotations with dryland cottoii used by growers in the postal sur\, ey (Questioii 3). The rotations
ale trouped into S broaclcate, ,ones, andthen subdi\, Ided based on tlie mum crop components ofeac rotation. o e a
many respondents recorded Inorc tlian one rotation. The most coiniti()nrotation is drylan cotton\\ittiw ca .

Rotation category

Long fallow only

Pulse only

Sinnnier cereal only

Winter cereal only

S, Immer cereal+ winter cereal

Crops grownwith dryland cotton

Winter cereal+ pulse

None

chicl:pea
mmigbean

sorghum

50
2

o

54

SUITnner cereal+ winter cereal+ pulse

maize

Other

I or less wheat crops per cotton crop
2 ormore wheat crops per cotton crop
wheat + barley

wheat + barley + sorghum
wheat+ sorghum
barley+ sorghum

wheat + chickpea
wheat+barley+ inungbean
wheat+peanuts
wheat+minigbean

sorghum+ wheat orbarley + chickpea
rimize + chicl;pea + wheat+ inungbean

Number using the
rotations

9

sunflower

6

28
7
4

3
11

4

2

3



I'able 3. TlIC list of \\, CGds recorded as infestinn winter and suminer follows jiltlie postal SUI\, ey (Question 7). A total
of 35 and 47 weed species \\, eTe listed for' winter and sunmier follows respectively, \\, ith \vil<I oats, sowniistle and ruinip
\\'eed the most common \\, inter weeds, and summer grasses, bladder ketiixia, sowthistle and caltrop the most common
suntnie^ \\, eeds.

Weeds in winter fallow

Wild oats

Sowthistle

Trump weed
Blackbindweed

Paradoxa grass
Bindweed

Wireweed

Wildtumip
Mustard

Prickly lettuce
Thistles

Broadleafweeds

Deathettle

NZ spinach
Variegated thistle
African turnip
Bladder kernxia

Fleabane

Grasses

Marshmallow

Pathenium

Buns

Caltrop
Clover

Cowvine

Joinison grass
Melons

Potato weed

Ryegrass
Scotch thistle

Sunnner grass
Vetch

Volunteersuinmer crop
Wheat

Wild radish

Wild sunflower

Number of

responses

34

33

23

17

10

8

8

5

4

4

4

3

3

3

3

2

2

2

2

2

2

Weeds insulinner fallow

Grasses

Bladderketnxia

Sowthistle

Caltrop
Liverseed grass
Barnyard grass
Datura

Cowvine

Pigweed
Johnson grass
Sesbania

Amaranthus

Buns

Melons

Noogooraborr
Turnip weed
Bellvirie

Blackbindweed

Fleabane

Rhyiicosia
Sunmier grass
Wild oats

Broadleafweeds

Devil's claw

IPOmea
Mintweed

Parolenium

Thistles

Wild sunflower

Bathurst+ noogooraborr
Bathurstbun

Bindweed

Castor oil

Caustic weed

Chinese gooseberry
Chinese harlon

Cotton

Europeanbindweed
Jute

Marshmallow

Native jute
Nutgrass
Polymeria
Potato weed

Variegated thistle
Vines

Volunteer crop
Wanderingjew
Yabilla

Number of

responses

20

17

15

12

11

10

9

8

8

6

6

5

5

5

5

5

3

3

3

3

3

3

2

2

2

2

2

2

2

ass



'I':Ible 4. List of the 11Tost common weeds recorded as infosting winter and summer follows (as ill'I'able 3), but covided
into the three regions of the postal stirvey. 'Tlie data tire given as 96 for each \\, eed of total rillmbeT of entries of each
redion, which was 10 and 16 for. centTal Queensland, 121 and 127 for' southern Qtieensland, and 58 and 56 for. northein
N'S\\jin \\, filter and sunrrner fallows respectively.

Region

Central

Queensland

Weeds in winter fallow

Sowthistle

Fatheriturn weed

African turnip weed
Joinison grass
Mustards

Summer grass
Wild sunflower

Wildtuimp

Southern

Queensland
Sowthistle

Wild oats

Blackbindweed

Termp weed
Wireweed

Thistles

Mustards

Prickly lettuce
NZ spinach
Wild tarntp

Weeds in sunmier fallow

20

20

10

10

10

10

10

10

Sesbania

Grasses/summer grass
Wild sunflower

Fartheriturn weed

Native jute
Johnson grass
Nutgrass
Pigweed
Vines

Northern
NSW

Wild oats

Toriiip weed
Paradoxa grass
Blackbindweed

Sowthistle

Variegated thistle

21

17

15

11

6

3

3

3

3

2

Bladder kernxia

Grasses

Sownxistle

Caltrop
Barnyard grass
Datura

Liverseed grass
Pigweed
Amaranths

Cowvine

19

19

13

13

13

6

6

6

6

22

17

16

12

10

5

Grasses

Noogoora burr
Barnyard grass
Caltrop
Cowvine

Melons

Sowniistle

Rhyncosia
Liverseed ass

12

10

9

7

6

6

6

4

4

4

9

9

5

5

5

5

5

5

5



I'able 5. 'The list of\\, eeds recorded as infesting sunnna' crops jiltlie postal SLITvey (Qticstion 5). A total of 34 and 41
w'eed species were listed infesting sorghum and cotton respectively. Although the SPCcttmills diverse, tile most
common weeds \\, CTe bladder 1<allTiia, caltrop anti sunrrner grasses.

Sorghum
Bladder
ketmia

Caltrop

Grasses

Datura

No

14

Liverseed

grass
Amaranths

Cotton

Bladder
ketima

Caltrop11

10

7

Barnyard
grass
Cowvine

Grasses

Liverseed

grass
Amaranths

No

23

7

Buns

Pigweed

Mungbean
Grasses

5

16

Barnyard
grass
Buns5

Sun^er

grasses
Sowthistle

Mintweed

Broadleafs

Rhyncosia
Sesbania

Bellvine

Black

pigweed
Blue grass
Boree Myall
Climbing
buckwheat
Devils claw

IPOmea
Johnson grass
Melons

Barnyard
grass
Mintweed

Tuntip weed

12

10

5 Sowntistle

4

4

No

3

9

Cowvine

Noogooraborr

Pigweed

Amaranths

Sunflowers

Caltrop

8

4

2

Bladder
ketnxia

Pigweed7

3

3

2

2

2

Grasses

2

2

7

Damna

Sesbania

Melons

Batherstbun

Johnson grass
Sunnner grass
Turnip weed

Johnson grass
Amaranths

Liverseed

grass
6

6

No

2

Barnyard
grass
Cowvine

Maize

Amaranths

5

2

5

4

4

4

4

4

4

Bellvirie

2

Datura

Castor Oil

Bell vine

Climbing
buckwheat
Wild oats

Devils claw

Physalis
Broadleaf
weeds
Mintweed

Phalaris

Thistles

Bindweed

Couch grass
Paddymelon
Potato weed

IPOmea
Flannelweed

Bladder kernxia

Bullhead

Phalaris

Millet grass
Native jute
Fatherxium

Phalaris

Physalis
Potato weed

Turnip weed
Wild oats

Wild
sunflower

No

Sinnmer grass
Liverseed

grass
Wild oats

Caltrop

Johnson grass

3

3

3

3

2

2

2

2

2

2

Fleabane

Mustard

Native jute
Rhyncosia
Vetch

Volunteer

sorghum
Yellow vine



'rable 6. 'I'he list of weeds TecoTded as infesting \\, inter' crops tilthe postal SLITvey (Question 5). A total of 24 weed
species were listed infest1110 \\, heat \vinitmnip \\, CGd, so\\, thistle. black bindweed and \vild oats the 1110st coininoii weeds
ill \\, heat and chicl<pea.

Wheat

Tomipweed
Sownitstle

Blackbindweed

Wild oats

Paradoxa grass
Wireweed

Mustard

NZ spinach
Deathettle

Wild radish

African turnip
Bindweed

Mexicanpoppy
Prickly lettuce
Thistles

Variegated thistle
Bladder ketrnia

Broadleafweeds

Cowvine

Johnson grass
Pathenium

Scotch thistle

Wild sunflower

Wild turni

No Barley

31

23

22

17

11

11

5

4

3

3

2

2

2

2

2

2

Sownitstle

Black bindweed

Turntp weed
Deathettle

Scotch thistle

Wild oats

Wireweed

No Chickpeas

4

3

2

Wild oats

Turnip weed
Sowntistle

Blackbindweed

Paradoxa grass
African omitp
Broadleafweeds

Mexicanpoppy
Mustard

Prickly lettuce
Shepherd's purse
Vetch

Wild omitp
Wireweed

1.10 Fababeans

9

6

6

4

3

2

Black bindweed

Paradoxa grass
Trump weed
Wild oats

Wireweed

1'10



'rable 7. List o1'the most common weeds recorded as infesting cotton, sorglium, wheat' and chicl<pea as in 'Tables 5 and
6, btit divided into tlie 3 Tenions ot~the postal sun, ey. The data are given as 96 for eacli\\, eed of total number orenti:Ies
oreacliregion, \\, Incliwas 11, 7, 12. and 2 for central Queensland, 128, 84, 96, and 25 for solitheni Queensland, and 40,
18, 49 and 11 northern NS\V in cotton, sorgllunl, wheat and chickpea respectively.

Region

Central

Queensland

Southern

Queensland

Cotton

Sesbania

Bladder kerniia

%

Caltrop
Grasses

Amaranths

Sowntistle

Liverseed grass
Barnyard grass
Cowine

Thornapples
Bellvirie

Sorghum

27 Sesbania

NorthernNSW

16 Bladder kerniia

11

8

8

6

5

4

4

4

3

%

Caltrop
Thornapples
Liverseed grass
Grasses

Barnyard grass
innerariths

Buns

Pigweed
Mintweed

Wheat

29

Liverseed grass
Barnyard grass
Blackbindweed

Noogoora burr
Bathurst burr

Buns

Caltrop
Castor oil

Paradoxa grass
Pigweed
Turnip weed

Sowthistle

15 Turnip weed

12

7

7

6

6

6

5

5

4

%

Blackbindweed

Souliistle

Wireweed

Wild oats

Mustards

1.1Z spinach
Wild radish

10

8

8

8

5

5

5

5

5

5

5

Chic}:pea

25

Grasses

Rhyncosia

African turnip
weed
Sowniistle

22 Wild oats

19

17

9

7

6

3

3

%

Sowthistle

Turnip weed
Blackbindweed

Mustards

22

11

50

Wild oats

Tunxip weed
Paradoxa grass
Blackbindweed

Sowthistle

Wireweed

50

24

16

16

12

8

22

20

18

14

8

6

Wild oats

Paradoxa grass
Toriiip weed

27

18

18



'I'llble 8. 'I'he different farming practices used for weed nianagement in SUTnrrie^ and \\, inter' fallo\\, s by growers in tile
postal SIIrvey (Question 6).'I'he data are given as rilliiiber of responses.

Fanning practice

Residual herbicides

Knockdown herbicides

Cultivation

Grazing

Spotspraying

Table 9. I'llc diff^rent farming practices LISccl for \\, ccd maiTagcincnt in strumicr crops by growers illthc postal SUINGy
(Question 4).'111e data are given as rimnber of responses

Fanning practice

Rarely or
notused

25

o

19

31

Rotation of sinnmer & winter crops

Long fallowpreceding crop

Pre-emergent herbicides

Higher than norinnlseedirig rates

Post-emergent herbicides

Late selective herbicide application to
controlofescapes or late flushes
Interrow cultivation

Shielded spraying between rows

Wick wiping Ironer wipe I blanket

Chipping

Pre-harvest desiccation

Summer fallow
Sometimes Oftenused

used

15

8

17

6

14

7

45

23

Rarely or
notused

30

o

Rarely or
notused

2

15

o

5

Winter fallow
Sometimes

used

8

6

26

5

15

Dryland cotton
Sometimes Oftenused

used

8

3

4

34

Farming practice

11

32

Rotation of SUITnner & winter crops

Long fallowpreceding crop

Pre-emergent herbicides

Higher than nomialseeding rates

Post-emergent herbicides

Late selective herbicide application to
controlofescapes or late flushes
Inter-row cultivation

Shielded spraying between rows

Wick wiping Ironer wipe Iblanket

Chipping

Pre-harvest desiccation

20

Often used

7

5

10

19

8

45

13

o

10

5

42

3

13

15

38

Sununercereal(sorghum & maize)
Rarely or Sometimes Oftenused

usednot used

2 7

9

9

6

12

10

42

37

4

31

9

12

6

13

9

25

13

3

5

6

Rarely or
notused

o

25

8

18

28

34

13

Sunflower
Sometimes

used

16

14

30

28

28

29

4

22

2

Oftenused

2

22

4

2

9

14

o

4

3

18

6

9

2

5

3

2

4

Rarely or
notused

o

2

4

3

4

11

6

o

o

1313

o

2

o

o

Minigbean
Sometimes

used

2

o

2

2

3

o

Often used

o

o

o

o

2

o

2

2

2

o

o

o

o

2

2

o

o

2



,'able 10. T'he dilTerent farming practices used for weed management' in winter' crops by gro\\, ers in tlie postal survey
(Quest101T 4).'DIG data are given as nulliber of responses.

Winter cereal(wheat & barley)Fanning practice

Rotation of summer & winter crops

Long fallowpreceding crop

Pre-emergent herbicides

Higher than nonnalseediiig rates

Post-emergent herbicides

Late selective herbicide application to
control of escapes or late flushes
biter-row cultivation

Shielded spraying betweenrows

Wick wiping Ironer wipe Iblanket

Chipping

Pre-harvest desiccation

Rarely or
notused

o

6

29

25

8

27

Sometimes
used

5

Table 11. The categoties of controllevel acliieved with herbicides Ibr the ITiost common weeds in summei' and winter
I^110w. The data are given as rilliTiber o1'responses from Question 7, averaged for alllieTbicide ITeatmeiits used o11 each
weed. A list ot'herbicides used for' fallow ^^eed control is presented in Table 14, alla a full matrix listing tlie level of
conti:o1 achieved Ibr each herbicide treatmeiit o11 each main \\, eed will be produced ill the proposed teclmicalbulletin.

Oftenused

19

10

13

Fallow

37

44

SUITuner fallow

35

38

31

35

15

12

21

Rarely or
notused

o

7

8

5

28

7

Weeds

Chicl:pea

o

o

o

6

Sometimes
used

4

Grasses

Bladder kerniia

Caltrop
Sowthistle

Liverseed grass
Barnyard grass
Datura

Cowvine

Pigweed
Sesbatiia

Johnson grass

8

3

9

o

Often used

2

3

4

Winter fallow

o

2

9

6

12

8

Number

5

3

8

o

4

2

20

17

12

12

11

10

9

8

8

6

6

7

2

2

6

o

3

Control category
VeryGood Acceptable Variable

o16 2

6 45

o9 2

6 2 o

6 o4

6 2

6 o2

6 o

6 o2

o4

2 3

Wild oats

Sowthistle

Turnip weed
Black bindweed

Paradoxa grass
Bindweed

Wireweed

Mustard

Prickly lettuce
Thistles

I

3

o

o

6

33

33

23

17

10

8

8

4

4

4

NO Rating
2

2

4

o

o

29

19

17

7

10

3

6

4

2

3

2

7

2

4

o

2

o

o

4

4

o

2

o

o

3

3

2

o

o

o

o



'rable 12. 'I'he categories orcoiitrollevelachieved with herbicides for the most common weeds in cotton. sorghuiii and
wheat. 'The data are given as number of responses front Qtiestion 5, averaged for all herbicide treatments used on each
^, eed. A list of herbicides used for fallo\\, ^, eed controlis presented in 'Tables 15 and 16, and a full matrix listing the
level of contTol achieved Ibr eacli herbicide treatment o11 each main weed will be produced in the proposed ICchiiical
bulletin.

Crop

Cotton

Weeds

Bladder kernxia

Caltrop
Grasses

Liverseed grass
Amaranths

Barnyard grass
Buns

Cowvine
Soultistle

Noogooraborr

Toriiip weed
Sowntistle
Black bindweed
Wild oats

Paradoxa grass
Wireweed
Mustard

NZ Spinach
Deathettle
Wild radish

Wheat

Number

23
16
12

10

10
8
7

6
6

6

Controlcategory
VeryGood ACcetable Variable

876
56 4

27
223

o7
23

23

4
23

o4

Sorghum Bladder ketinia

Caltrop
Grasses
Datura

Liverseed grass
Amaranths

Barnyard grass
Cowvine
Buns

Pigweed
Sumnier ass

31

23

22

17
11

11
5

4

3

3

26

13
7
12

6

7
3

3

2

NO Rating
2

2

3

2

2

o
o

2

7

9
2

3

2

o
o

14

11

10
7
7

6
5
5

4

4

4

4

2

2

o

o

o

7

5

2

5
3
6
o
4

2

3

3

2

2

2

o
2

o
o

3

4

7

o
2
o

o
o

2

o

o

2

o

o
o

o

2

o

2

o



I'able 13. 'The categories of control level achieved with herbicides for the most common weeds in barley, chickpea,
sunflower, niung bean, faba bean an<1/11aize. 'fhe data at'e gi\'GII as nuiTiber of responses from Question 5, averaged for
all herbicide treatments IISed o11 eacli v. ,eed. A list ot'herbicides LISed for fallow weed control is presented ill'I'able 14,
and a fulliiialTix listin<, the level orcoiitrol achieved for each herbicide treatiiien^ o11 each main weed will be PTOdiiced
jilthe proposed Iecliitical bulletin.

Crop

Barley

Weeds

Sowthistle
Blackbindweed

Turnip weed
Deadnettle
Scotch thistle
Wild oats
Wireweed

Chiclcpea

Sunflower

Wild oats

Turnip weed
Sownxistle
Black bindweed

Paradoxa grass

Number

4

3
2

Minigbean

Controlcategory
Ve Good ACcetable Variable

2

2o
o2 o

o o
oo

o o

o o

Caltrop
Grasses

Johnson grass

Fababean

Grasses

Barnyard grass
Mintweed

Turnip weed

9
6
5

4
3

Maize

Black bindweed

Paradoxa grass
Turnip weed
Wild oats
Wireweed

6

3

2

3

2

2

2

NO Ratin

Amaranths
Bellvirie
Bladder kernxia
Bullhead

Caltrop
Johnson ass

2

2

2

o

2

3

2

2

2

o
o
o
o
o
o

o

o
o

o

o

o

2

o

o

o
o
o

o

o

o

o

o

o

o

o

o

o

o
o

o

o

o

o
o

o

o

o

o

o

o

o

o

o

o
o
o

o

o

o

o

o
o

o

o

o
o

o
o
o



'I'able 14. I{erbicides used ill\\^rite^ and summer follows by growers in the postal sun, ey (Question 7). nata are given
as 1111mber on'CSponses. A total of 20 and 21 different herbicides were used for^vinteT and summer fallow. weed control
respectively. with 53-549h o1~growers IISing glyphosate alone and another' 38-41% 11stIg glyphosate Tmxiun'es.

Fallow

Winter

Herbicides

Glyphosate
Glyphosate + 2,4-D amine
Glyphosate + metsulfuron-methyl
2,4-D aimne
Glyphosate + dicamba
Glyphosate + 2,4-D or dicamba
MCPA + metsulfuron-methyl
Glyphosate + oxyfluorfen
Glyphosate + metsulfuron-methylor 2,4-D
Glyphosate + noroxypyr
Glyphosate + 2,4-D amine + metsulfuon-methyl
Fluroxypyr
Dicamba

Picloram

MCPA

Glyphosate + MCPA + clopyralid (Lontrel)
Glyphosate + dicamba + 2,4-D aimne
Fluroxypyr + dicamba
2,4-D ester
2,4-D + metsulfuron-methyl
Glyphosate
Glyphosate + 2,4-D
Glyphosate + noroxypyr
Glyphosate + metsulfiiron-methyl
Glyphosate + atr'azine
Glyphosate + 2,4-D anime + metsulfiiron-methyl
Atrazine + noroxypyr
Glyphosate + inclopyr
Glyphosate + MCPA or dicamba
Glyphosate + dicamba+ tonenuron-methyl(Express)
2,4-D aimne
Metsulfuon-methyl
Fluroxypyr + dicamba
Fluroxypyr
Atrazine

Innzapyr

Triclopyr
Glyphosate + oxyfluorfen (Goal)
Diquat+paraquat
Glyphosate + metsulfuron-methylor 2.4-D
Glyphosate + metsulfuron-methylor noroxypyr

Summer

Number

98

25

14

9

6

6

3

2

2

2

2

2

2

103

36

14

5

4

4

3

3

3

3

2

2

2

2



Table 15. Herbicides IISed in SLimmer crops by growers in the postal survey (Question 5). Data are given as nunlher' or
A total o1'30 and 12 different herbicides were used for cotton and sorghuni weed controlrcspectivcly. TITeresponses.

most coinnion IleTbicides used ill cotton were glyphosate and mixttiTes ill^o1ving fluoinettiron, prometryn and
pendiillethalin accotiniino for 569.6 of the recorded treatments. Antazine aloi}e or InIxed willI rillTox5. pyr or melolachlor
represented 729'6 o11TeatnlGrits IISed illsorghum.

Crop

Cotton

Herbicides

Glyphosate
Fluometuron+ promehyn

Fluometuron + prometryii+ pendimethalin
Fluometuron+prometryii+ glyphosate
Pyrithiobac
Pondimethalin

Fluometoron + prometryn + diuron
Dioron+ prometryn
Pendimethalin + fluometuron + prometryii+ diuron
Dioron

Diuron+ pyrithiobac +prometryn
Metolachlor + glyphosate
Glyphosate + noroxypyr
Tnnuralin + fluometuron + promehyn

2,4-D + glyphosate
Convoy
Fluometuron + promehyn + 2,4-D or glyphosate + 2,4-D
Prometryn

Glyphosate or prometryn
Haloxyfop
Metolachlor + pendimethalin + diuron + haloxyfop
Diquat+paraquat
Tnnuralin

Fluometuron + prometryn + pendimethalin + pyrithiobac
Fluometuron + prometryn+ thrillraliri
Ernometuron + prometryn+ glyphosate + oxyfluorfen
Metolachlor

Fluazifop
Triclopyr
Triclopyr + glyphosate
Atrazine

Atrazine + noroxypyr
Atrazine + metolachlor

Fluroxypyr
Metolachlor

Metolachlor + fluroxypyr
2,4-D + glyphosate + atrazine + noroxypyr
Atrazine + picloram+ 2,4-D
Picloram+ 2,4-D

Glyphosate
Glyphosate + atrazine + metolachlor
Atrazine +picloram+ 2,4-D + noroxypyr
Pendimethalin + glyphosate
Glyphosate
Tnnuralin

Fluazifop
Atrazine

Glyphosate

Sorghum

Number

40

18

11

8

7

7

5

5

5

4

4

4

4

4

3

3

3

3

3

3

2

2

2

35

26

15

8

7

4

3

3

2

5

3

3

3

5

Sunflower

Maize



T'able 16. Herbicides used in winter' crops by gro\\, ers in the postal SIIrvey (Question 5). Data are given as rill!ribeT o1'
A total of 21 different herbicides were used for wheat \\, eed control. 'I'lle InOSt coiniiion herbicides IISed inresponses.

wheat were metsulfiiTon-111ethyland I\, ICPA alone or as nTixtures.

Crop

Wheat

Herbicide

Metsulfuron-methyl+ MCPA
Clodinafop
Metsulfuon-methyl
MCPA

Glyphosate
2,4-D
Thifensulfiiron + metsulfuron-methyl
Picloram + MCPA

MCPA + noroxypyr
Fenoxaprop
Picloram+ MCPA + metsulfiiron-methyl
Dicamba

Picloram + MCPA or metsulfuron-methyl+ MCPA
Chiorsulfuon + MCPA + metsulfuon-methyl
Picloram

Picloram+ MCPA or noroxypyr+ MCPA
Tliifensulfuron + metsulfuon-methyl+ MCPA
Metsulfuon-methyl+ MCPA or dicamba
Chiorsulfuron

Chiorosulfuron + MCPA

Fenoxaprop + chiorsulfuon
MCPA + noroxypyr
MCPA + tieroxypyr orpicloram+ 2,4-D
Metsulfuron-methyl
Tralkoxydim
Metsulfuon-methyl+ tillfensulfuon+MCPA
Metsulfuon-methyl+ MCPA or dicamba
Metsulfiiron-methyl+ MCPA
Metsulfuon-methyl+ thifensulfuon
Haloxyfop
Sinnzine

Prometryii+ isoxaflutole
Sinnzine + prometryri+ isoxaflutole
Sinnzine + tinazethapyr
Sinnzine +promehyn
Fluazifop + buttoxydim
Tnnuralin

Barley

Chicl:pea

Number

19

14

13

12

11

10

10

10

7

6

5

4

4

3

3

3

2

3

3

2

8
7

4

4

3

2



I'able 17. \\iceds listed in by growers (Question 12) as not controlled to their satisfaction 11/1he different Tegioiis. A
total o1'44 weed species were listed, with tile most important weeds ditTeiing between Tegions.

Re ion

Central Queensland

Southern Queensland

Weed

Sesbaiiia
Wild sunflower

African turnip
Bitterbark

Couch grass
Flannelweed

Joinison grass
Nutgrass
Sowntistle
Sowthistle
Bladder ketinia
Black bindweed

Cowvine

Liverseed grass
Wild oats

Johnson grass
Bellvine 11pomea
Buns/ Noogoora burr
Caltrop
Fleabane
Marshmallow

Paradoxa grass
Prickly lettuce
Amaranths

Barnyard grass
Bokhara clover
Deathettle
Dinebra

Europeanbiridweed
Flannelweed
Grasses

Mexicanpoppy
Nutgrass
Onion weed

Paddymelon
Polymeria
Potato vine

Rhyncosia
Sesbania

Su, ,u, ,er grass
Thistles
Vetch

Wanderingjew
Wireweed
Blackbindweed
Fleabane
Cowvine

Sowntistle
Phalaris
Wild oats

Buns/bathurstborr/Noogooraborr
Rhyncosia
Bladder ketima
Devil's claw

Johnson grass
Mexican poppy
Native grasses
Paddymelon
Variegated thistle
Wireweed

Number

3

2

15
11

9
6
4

4
3

3

3

2

2

2

2

2

9
4

3
3

3
3
3

2

NorthernNSW



l'able 18. Cropping or farming practices thought I, y groweTs ill tile postal SUT\'ey to exacerbate weecl PTOblei}Is
(Question 13). Growing cotton in zero tillage system was the most identified practice leading to weed problerus.

Practices

Cotton

Zero Till

Limited use of hormone herbicides with cottonproduction
Chicl:peas
Fallow

Backtoback wheat

Mirinnum till/ reduced tillage
Lack of rain in fallow period
Drought
Farmhygiene
Milk thistle grows allyear round
Too much reliance on glyphosate
Minigbeans
Coin

Legumes
They allhave theirproblerns
Tillage
Long fallow
Row cropping
Uncontrolled flood water

Backto Back cropping
Conservation farnting
Different practice changes weed spectrum eg. No till increased fleabane
Machinery set up incorrectly
SIImmer fallow

Farmers who don't rotate herbicides or use any tillage
Fanwing creekbeds above property
Mono culture

Dustbehind sprayer from the tyres
Opportunity cropping instead of a setrotation
Farmers using incorrect cheintcalrates & applying at incorrecttimes. Operators should be BA^IP
qualified
Controlis difficult on larger sesbania

Number

10

10

6

3

3

3

3

2

2

2

2

2











lvletho(Is

Ten dryland cotton growers were interviewed face-to-face to validate the responses given in the postal survey and to
provide any additional infonmationrelevant to weed Innnagement, Eight of these growers were from southern
Queensland, including Daiby, Pitsworth, limbour, 10ndaryan, Goondiwiridiand Warra) and two were from nomiem
NSW at GUTley and Moree. Nine of these growers had completed the postal survey. The questionnaire used was sinxilaT
to that used in the postal survey (Appendix 2), but had additional questions to provide information on land management,
crop agronomy, herbicide spraying details, and reasons for choosing their crop and weed management options.

Rotations and crop agitinomy

There was a wide range of rotations(Table I), depending on region, soiltype, growers' preference and commodity
prices. Since the start of the survey and recent down turn in cottonprices, the rotations are likely to vary overthe next
few years' Approxinmtely halfthe rotations were with winter cereals, mostly wheat. The other mum rotations were
either dryland cotton only or rotated with sorghum. Fallow length after cotton varied from double cropping withno
fallow to long fallow for 3 seasons.

Although there was a mixed response to question on reasons for crop rotations, moisture conservation was the highest
priority and weed Innnagementwas the second most importantreason(Table 2). The low rating for OPPortuiitty
cropping indicates that cotton is a planned crop in the rotation.

Direct driUing is a Inajor part of land preparation (Table 3). However, due to pupae busting required after cotton, the
systeins are classed as nitnimumtillage, although Tunny growers would be zero tillage ifthis operation was not
necessary.

There are large variations in row spacing (Table 4) and sowing rates (Table 5) used for each crop. Growers fit in with
other crops and other muchinery that they own. Growers are successfully growing dryland cotton and other crops in
differentrow spacings. 40% sow cotton in 90 or 100cmrows as solid planting, 20% as single skip, and the rest on
double skip. Wheatissown mrow spacings from 15 to 35cm. Sorghumandmaize are sounimostly in 90 or 100cm
rows. Sowing rates for cotton varied from 4.5 kg/ha to 11 kg/ha, and the majority of growerssow wheat andbarley at
40 kg'ha or less. Cotton and maize crops aimed for a certain crop stand, but others werejust based on seeding rate
without consideration for final crop stand.

Maize was considered as a wealaLess in the rotation, as weeds grow and seed in late part of crop after maturity and
before harvest.

Farming PI'acticesfor weed management

The different fa, ,, in, g practices used for controlling weeds in the different crops and fallows of the rotations are
presented in Tables 6 to 9.

Responses to fainting practices used for Ironaging weeds in fallows were very stintlar to those from the postal survey,
In addition, some growers use chipping to control weed survivors infollows.

msiirrmer crops, the mum differences were that the interviewed growers used less crop competition and follow-up
herbicide applications on surviving weeds, but used more of pre-harvest desiccation in cotton. Options used in sorghum
were very sinitlar. However, with winter cereals, there were large differences particularly with use of long fallow, inter-
Tow cultivation, shielded spraying, chipping andpre-harvest desiccation.

I, evel of \\, eed control

Weed controlwith the different herbicides used by the interviewed growers was sinxilar to that in the postal survey for
most situations (Tables 10 and 11). The exceptions were better controlby the interviewed growers barnyard and
Liverseed grasses in cotton, andbladder ketima and Liverseed grass in follows. The opposite was evident for conyine
in cotton and fallow, and caltrop in sorghum.



Herbicide application

The n^ionty of growers were applying herbicides in water volumes less than 50 L/ha (Table 12). Frequency of boom
calibration and nozzle changing was reasonably high (Table 13).

\\'CGds riot conti. died to gro^, ers' satisfaction

The most coriumon difficult-to-controlweeds were bladder ketnita, cow vine, sowthistle, and a weed of the future
fleabane (Table 14). These were sinxilar to those cited in the postal survey, apart from the greater importance by
interviewed growers for pigweed and less for wild oats. Possible reasons for their weed problerns are outlined in Table
15.

Suggestions by Glenn A, jinie

Fleabane is aproblem weed that is getting more significant, and needs addressing. It appears to develop in the previous
fallow where it seeds profusely and is onlypartially controlled with herbicide treatoients, and then is very difficultto
controllater. Spraying when the weed is young and green is the key. It is being sprayed too big in the fallow.

Aprogram of spraying smallweedsis needed also for pigweed, bladderketinia and sowniistle. The use of Starane with
shielded sprayer tricotton has done a very goodjob in controlling pigweed. There is a perception intrie industry that
Starane is very volatile and dangerous for cotton, butsome growers are using this technique successfully. Growers in
limbour area are using Starane + atrazine in cotton for controlling cow vine successfully. Bladder kerniia is stillone of
the hardest to controlweed, but Roundup Readycotton appears to be improving controlofthis weed.



l'able I. Preferred crop rotations \\, illi dryland cotton by the 10 intentewed growers (Question I). Tl}e most common
rotation is dryland cotton \\, it11 wheat.

Sinnmer Winter

Cotton

Cotton

Cotton

Cotton

Cotton

Cotton

Cotton

Cotton

Cotton

Cotton

Cotton

Wheat or

Barleyor
Chicl:pea
Fallow

Fallow

Fallow

Fallow

Fallow

Wheat

Fallow

Fallow

Fallow

Fallow

Summer

Fallow

Winter Sununer

Sorghum
Fallow

Fallow

Fallow

Fallow

Fallow

Sorghum
Fallow

Fallow

Sor burn

Fallow Cotton

'I'able 2. Reasons gi\, en by the jiltsn, iewed gro\^ers for the choosing their crop rotations (Question 2). 'The InajoTity
rotate for conservation of soilinoisture and to control weeds better.

Fallow Cotton

Fallow Cotton

Wheat Fallow

Fallow Cotton

Fallow Coin

Fallow Sorghum
Fallow Coin

Wheat Fallow

Wheat Sorghum
Fallow Fallow

Winter

Reason

Moisture Conservation

Better Weed Control

Seasonal Conditions

Better Disease Control

Management of SoilFertility
Opportunity Cropping
Other (Econonxic Decision)
Other Price - Of Cornmodi

Sunmner Winter Sunmier

Fallow

Fallow

Fallow

Fallow

Chicl:pea
Barley or Wheat
Fallow

Fallow

Table 3. Lancl preparation for eacli crop in rotation IISed by the mien, Iewed growers (Question 3), with the nitijoiity
practicing minimunior zero tillage systeiiis.

Cotton

Fallow

Fallow

Fallow

Fallow

Fallow

Fallow

Cotton

Land preparation

Total

Direct drilling with stand stubble
Direct drilling with stubble removed
Minimumtillage withnobuming
Conventional cultivation with > 2 workings
Conventional cultivation, stubble removed

Fallow Cotton

Fallow Cotton

Fallow Cotton

Fallow Cotton

Fallow Cotton

Fallow Cotton

5

2

3

2

4

Major

9

7

6

4

3

2

2

Dryland
Cotton

Minor

Wheat

(1st Crop)

3

3

4

6

7

8

o

o

5

Wheat

(2nd crop)

3

Wheat or

Barley

2

Sorghum

2

2

Maize

2 3



Table 4,1<0\\, spacing used EOT each crop in rotation by Inc interviewed growers (Question 4).

SorghumDryland cotton

IruDouble Skip
90cmSolid

Im Single Skip
Im Solid

No

Table 5. Sowing rates (kg'ha) Ibr eaclicroj, in rotation by the intel\, Iewed growers (Question 5).

Chicl:peaCotton

5

2

3

Wheat

4.5

5
6
7

8
11

15cm

25cm

30cm

3537.5 cm

1'10

No

3

2

2

Wheat

4

4

Maize

'Table 6. The farming practices used for weecliiianagementiiidryland cotton and sorghumby the interviewed growers
(Question 6). Tile data are given as number of responses,

25

33

38
40
45

50 60

68cm

90cm

Im

Fanntng Practice

No

Long fallowpreceding crop
Pre-emergent herbicides
Higher than average seeding rates

Post-emergent herbicides
Late selective herbicide

Inter-row cultivation

Shield-spraying betweenrows
Chipping
Pre-harvest desiccation

4

No

Barley

25

40

jin

Im Single Skip
68cm

90cm

No

30

Rarely used

No

Table 7. The different faritiing PI'actices used tm: weed niaiiagement in \\, heat alld barley by linen, ie^. ed gro\\, ers
(Question 6). file data are given as nullibe^ of I:esponses.

2

No

2

Fanntng Practice

Cotton

Sometimes
used

9

3

8

Sorghum

Long fallow preceding crop
Pre-emergent herbicides
Higher than average seeding rates

Post-emergent herbicides
Late selective herbicide

inter-row cultivation

Shield-spraying between rows
Chipping
Pre-harvest desiccation

3

4-5

Regularly
used

7

9

4

3

1'10

3

2

2

2

Rarely used

6

Rarely used

3

7

10

10

Sorghum
Sometimes

used

4

7

6

6

8

8

7

7

Wheat

Sometimes
used

2

2

2

Regularly
used

2

3

Regularly
used

2

2

2

2

Rarely used

2

7

Barley
Sometimes

used
Regularly

used



'rable 8. 'The different fanning practices IISed Ibr weed management in chickpea and maize by interviewed ,, Towers
(Question 6).'Die data are given as nulliber of responses.

Fanntng Practice

Long fallowpreceding crop
Pre-emergentherbicides
Higher than average seeding rates

Post-emergent herbicides
Late selective herbicide

Inter-row cultivation

Shield-spraying betweenrows
Chipping
Pre-harvest desiccation

Rarely used

Table 9. The differ61tt farming practices IISed for' wee(I manageinent in SUIiTiiier and \vinter fallows by intelviewed
glowers (Question 8). Tile data are given as nuniber oflespoiises.

Chickpea
Sometimes

used

Earning practice

Residual herbicides
Knockdownherbicides
Cultivation

Grazing
Spotspraying
Other

Regularly
used

Rarely used

Rarely
used

7

Sunirner fallow
Sometimes

used

2

Maize

Sometimes
used

3

10
5

2

Regularly
used

2

Regularly
used

10
2

2

Rarely
used

8

Winter fallow
Sometimes

used

2

3

10

7

Regularly
used

10



'I'able 10. 'I'he categories of controllevel achieved by different herbicides and rates for the coiniiion weeds in crops
(Question 7). netbicides are applied pre-errTergence (PRE), post-entergence overall(POS'T) or post-emergence with
shielded sprayer (SS)

Weed

innerarithus sp
Amaranthussp
Amaranthussp
Amaranthussp
AnIaranthus sp
Amaranthussp
Amaranthussp
Barnyard grass
Barnyard grass
Barnyard grass
Barnyard grass
Barnyard grass
Barnyard grass
Bathurst Burr
Bladder kernxia
Bladder ketinia
Bladder kernxia
Bladder kerniia
Bladder kerniia
Bladder kerniia
Bladder kerniia
Bladder kernxia
Bladder kernita

Caltrop
Caltrop
Caltrop
Caltrop
Caltrop
Caltrop
Caltrop
Caltrop
Cowvine
Cow vine
Cowvine

Cowvine
Cowvine
Cowvine

Cowvine
Cow vine

Cowvine
Devil's claw

Devil's claw
Devil's claw
Devil's claw

Liverseed grass
Liverseed grass
Liverseed grass
1,100goorabun
PaddyMelons
Redpigweed
Redpigweed
Redpigweed
Redpigweed
Redpigweed
Red igweed

Herbicides Used

Atranine+Starane 1.0+0.35 LAia

Cotogard+Diuron 4.0 + 1.5 LAia
Cotogard+ Stomp 4.0+4.0 LAia

4.0 L/haPromehyn
Prometryn+ Dioron 1.3 + 1.3 LAia

1.5 LAiaRoundup CT
60 glhaStaple
2.0 LniaDual
1.0 + 0.35 L/haDualGold
1.5 LAiaRoundup CT
1.5 LAiaRoundup CT
2.1 L/haToneraliti
0.15 LAiaVerdict
4.0 LAiaCotogard

Atrazine+ Starane 1.0+0.35 L/ha
4.0-5.0 LAiaCotogard

Cotogard+Dioron 4.0 + 1.5 Lnia
Cotogard+ Stomp 4.0 +4.0 Lnia

4.0 LAiaPrometryn
Promehyn+diuron 1.3 + 1.3 L/ha
Prometryn+diuron 1.5 + 1.5 LAia

1.5 LibaRoundup CT
60-120 g/haStaple
4.5-5.0 LAiaCotogard
2.0 LAiaCotogard

Cotogard +Dioron 4.0 + 1.5 Lnia
Cotogard+ Stomp 4.0+4.0 LAia
Prometryn+diuron 1.5 + 1.5 LAia

1.5 L/haRoundup CT
60-120 g/haStaple

Tnnuratin(480g/I) 2.3 LAia
0.2 Lnia2,4-D Aimne

Atrazine+ Starane 1.0+0.35 L/ha
4.5-5.0 LAiaCotogard

Cotogard+ Dioron 4.0 + 1.5 LAia
4.0 L/haPrometryn

Prometryn+diuron 1.3 + 1.3 LAia
Prometryn+diuron 1.5 + 1.5 LAia

1.5 LAiaRoundup CT
60-120 g/haStaple
4.5 LAiaCotogard

Prometryii+diuron 1.5 + 1.5L/ha
120 glhaStaple
0.5 L/haStarane
2.0 L/haDual
1.5 LAiaRoundup CT
0.15 inLAiaVerdict
1.5 LAiaRoundup CT
0.06 + 1.5 LAiaGarlon+R'UPCT
40-5.0 LAiaCotogard
2.0 LAiaCotogard

Cotogard+Dioron 4.0 + 1.5 LAia
1.5 LAiaRoundup CT
60 g/haStaple

Trilluralin(480g/I 2.3 Lnia

Herbicide Rates Application

ss
PRE
PRE

PRE
ss
ss

POST
PRE

PRE

SS

POST
PRE

POST
PRE
ss
PRE

PRE

PRE

PRE

ss
ss
ss
POST
PRE
PRE
PRE
PRE
ss
ss

POST
PRE

ss
ss
PRE

PRE

PRE

ss
ss
ss
POST
PRE
ss
POST
SS

PRE
POST
POST
SS

ss
PRE
PRE

PRE
ss
POST

PRE

Very
Good

Control category
Acceptable Variable

2

useless
2

2

2



Sesbania

Sowthistle
Sownitstle
Souliistle

Thornapple
Thornapple
Thornapple
Wild gooseberry
Wild gooseberry
Wild gooseberry

W ea

Cotogard
Cotogard
Cotogard + Stomp
Roundup CT
Cotogard
Prometryn +diuron
Staple
Cotogard
Cotogard
Roundu CT

African turnip
Mustards

Paradoxa grass
Paradoxa grass
Prickly lettuce
Prickly lettuce
Sowthistle

Sowthistle
Sownitstle

Turnip weed
Trump weed
Turnip weed
Turnip weed
Wild oats
Wild oats
Wild oats
Wild oats
Wild oats
Wild oats
Wireweed

4.5-5.0 LAia

2.2 kg/ha
4.0 + 4.0 LAia
1.5 Lnia
4.5 LAia

1.5 + 1.5 LAia

120 glha
2.2 kglha
2.0 LAia
1.5 Lnia

Ally+MCPA LVE 5 g/ha+ 0.5 LAia
0.7 LAia2,4-DAimne

Glean 20 g/ha
95 11/11haTopik

Ally+MCPALVE 5 g/ha+ 0.5 L/ha
MCPAArnine 0.7-0.8 L/ha

5-7 g/haAlly
Ally+MCPA LVE 5 glha+ 0.5 L/ha

0.8 LniaMCPAAintne

5-7 glhaAlly
Ally + MCPA LVE 5 glha+ 0.5 LAia
MCPAAntine 0.8 LAia
Starane+MCPA 0.5+0.5Lnia
Pumas 0.6 L/ha

009-0.095 LAiaTopik
Ally+MCPA LVE 5 glha+ 0.5 LAia

45 g/haHarmonyM
Starane+MCPA 0.5+0.5LAia
Toadon 242 1.0 Lnia

Ally+MCPA LVE 5 glha+ 0.5 L/ha

Ally+MCPA LVE 5 g/ha+ 0.5 LAia
Ally+MCPA LVE 5 g/ha+ 0.5 LAia

PRE

PRE
PRE
ss
PRE

ss
POST
PRE
PRE

SS

ar e

Chic

Sownitstle
Toriii weed

ea

POST
POST
PRE
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST

POST
POST
POST
POST

Sownitstle

Turnip weed
Wild oats

Amaranthussp
Bladder kerniia

Caltrop
Cowvine

Redpigweed

Prometryn+S'zine
Prometryn+S'zine
Promehyn+S'zirie

Amuranthus
Amaranthus

Barnyard grass
Bathurst burr
Bladder kerniia
Bladderketima

Bladder ketnita

Caltrop
Caltrop
Cowvine
Cowvine
Devil's claw

Liverseed grass
Redpigweed
Sownitstle
Sownxistle

Thorna 16

Atr'azirie
Atr'azirie
Atrazine
Atrazine
Atrazine

1.0 + 1.0 Lnia
1.0 + 1.0 L/ha
1.0 + 1.0 Lnia

Atranine
Atrazine + Starane
Dual Gold

Atranine + Starane
Atr'azine
Atrazine

Atrazine + Starane
Atrazine
Atrazine + Starane
Atrazine
Atrazine + Starane
Atrazine
Primextra
Atrazine + Starane
Atrazine

Atrazine + Starane
Att'azine

2

2.5 L/ha
2.5 LAia
2.5 Lnia
2.5 LAia
2.5 Lnia

POST
POST

PRE

PRE

PRE

4.0 LAia PRE

2.5+0.35-0.5L/11a POST
1.0 Lnia PRE

2.0 + 0.5 LAia POST
3.0 Lnia PRE
4.0 LAia PRE

2.5+0.35-0.5L/11a POST
3.0-4.0 LAia PRE
2.0+0.5-0.75Lnia POST
3.0 LAia PRE
2.5 +0.35-0.5L/11a POST
3.0 LAia PRE
5.3 LAia PRE
2.0 + 0.5 LAia POST
4.0 LAia PRE

2.5+0.35-0.5L/11a POST
3.0 LAia PRE

PRE
PRE
PRE
PRE
PRE



'I'able 11. 'I'he categories of controllevel achie\, ed by dilTereiit netbicides an<1 rates for the coriumon weeds ill follows
(Question 9)-

Weeds

Africanimiiipweed RoundupCT
Roundup CT+SurpassAmaranthus

Roundup CTAmuranthus

Roundup CT+2,4-D animeBarnyard grass
Barnyard grass Glyphosate CT
Barnyard grass Spray, Seed

Roundup CTBlackbindweed
Blackbindweed Roundup CT + Starane/Ally
Blackbindweed Roundup CT+ Surpass

Roundup CTBladder kernxia
Bladder ketrnta Spray. Seed
Bladder kernxia Roundup CT+Surpass
Bladder kerniia Roundup Ct+ Starane

Glyphosate CT + EsterBummedic

RoundupCT+SurpassCaltrop
Roundup CTCaltrop
Roundup CTCotton volunteer

Roundup Ct+ SurpassCow vine

Roundup CTCow vine

2,4-D aimneCowvine

Roundup CTDatura

Roundup CTExtraDeadnettle

Glyphosate CTDevil's claw

Roundup CT+SurpassDevil's claw

Roundup CTDock

Roundup CTFleabane

Roundup CT + Ally/SurpassFleabane

Roundup CTExtraJohnson grass
Glyphosate CTLiverseed grass
SprayseedLiverseed grass
Roundup CTMustards

Glyphosate CTNoogooraborr
RoundupCT+GarlonPaddymelons
Glyphosate CTPhalaris

Roundup+TillmusterPrickly lettuce
Roundup CTPrickly lettuce
Roundup CT+240anitneRedpigweed
Roundup CT+AllyRed pigweed
Roundup CTRedpigweed
RoundupCT+240anxineSesbania

Roundup CTSesbania

Roundup CTSowthistle

Sowthistle Roundup CT+240 aimne
Sownitstle Glyphosate CT
Sowthistle Roundup CT+ Surpass
Sownxistle Roundup CT Extra
Sownitstle Roundup CT

Roundu CTS earthistle

Herbicide Herbicide rate

0.8 LAia

1-1.5 + 0.8 LAia

0.8-1.5 LAia

1.2-1.5 + 0.1-0.2 LAia

0.8-1.5 LAia

2.0 L/ha

1.0-1.25 LAia

VeryGood Acceptable Variable

Control

1.0 + 1.0 Lnia

0.8-1.5 LAia

2.0 LAia

1-1.5 + 0.8 LAia

1.3-1.4 + 0.1 LAia

1.2 + 0.8 LAia

1-15 + 0.8 L/ha

1.0-1.5 LAia

1.2-1.5 LAia

I-1.5 + 0.8 L/ha

2.0 LAia

0.2 L/ha

1.2 Lnia

1.0 LAia

1.5 L/ha

I-1.5 + 0.8 LAia

1-15 LAia

1.2 LAia

2

4

3

2

1.2 L ha

1.0-1.5 LAia

2.0 LAia

1.25 Lnia

1.5 LAia

1.2-1.5 + 0.06 LAia

0.4 LAia

1.2 L/ha + 0.6 LAia

0.8 LAia

12 LAia + 5 grillha
1.0 LAia

3

2

1.25 LAia

0.8-1.25 LAia

1.0 + 0.2-0.5 L/ha

1.2 LAia

1-1.5 + 0.8 LAia

1.0 LAia

1.0 LAia

I-1.5 LAia

3



Turnip weed
Trump weed
Tunxip weed
Trump weed
Wild gooseberry
Wild oats
Wild oats

Wild oats

Wild oats

Wild oats

Wireweed

Wireweed

Roundup CT+2,4-D anime
Roundup Ct
Roundup CT
Roundup CT + TillInnster
Roundup CT
Roundup CT+2,4-D anime
Roundup CT
Roundup CT
Roundup CTExtra
Roundup CT
Roundup CT
Roundu CTExtra

Table 12. Volume of water used foi' herbicide application by intel'vie\\-ECl growei's or en, ployed staff'(Question 10)

Application equipment

1.0 + 0.2-0.5 LAia

0.4-0.5 Lnia

08-1.5 LAia

1.0 + 1.0 LAia

1.2-1.25 LAia

1.0 + 0.2-0.5 Lnia

0.8 LAia

0.4-0.5 Lnia

1.0 LAia

I-1.5 LAia

0.8-1.0 LnJa

1.0 LAia

Ground rig

Contractor

Aerial

Table 13. FTCqticncy of spray boonl calibration and nozzle changes, and method of 1110nitoring of 11cTbicide efficacy
(Questions 11 and 12).

4

2

3

2

Boom calibration

Onceperseason
Twice per year
Rarely but use spray
monitor

Every spraying

Volume (LAia)

30-60
3545
40-60
50-60
50-75

30-100
40
40

Number

2

Table 14. weeds listcd by tlic interviewed SLro\\, CTS as not controlled to tliciT satisfaction (Qticstion 13).

Nozzle changes

Weeds

Variation in output
Twice per year
Once per year

6

Bladder kerniia

Cowvine
Thistles
Fleabane
Blackbindweed

Redpigweed
Cotton

Thornapple
Button grass
Bathurstbun
Melons
Clover
Sesbania

Number

Every 2 seasons
After 50-100 hours

Every 3 years
(cerarrtics)
Lookat attern

2

2

2

Number

2

3

Monitoring

Use consultant

Walkinpaddock
View from vehicle

2

Number

2

8
2

Number

7

5
4
2

2
2
2



rable 15. Faulting practices that are thought to be exacerbating the weed problems, and general comments on \\. CGd
control by the intel\, iewed growers (Question 14).

Farming practice

Growing cotton
Monoculture cotton

Growing cotton, sunflowers, and
chiclcpea
Flood Plain - Johnson grass
Running a few cattle
Slimmer cropping frequencies
Monoculture cropping
Zero-in
Contractors - Sesbania

Fanrimg practice of revious owner

Number

5

General comments

2

Atrazine good in sorghum, weeds have worsened with cotton
Ifmore profitable rotations would grow more rotations.

A greater herbicide range would help control.
Zero-tilhas changed weed spectrum
Narrow LeafFonn of Bladder Ketima very hard to control.











Methods

The 10 growers selected for interviewing were also used for monitoring weed infestations in their crop rotations with
dryland cotton. A total of 34 paddocks on these fartus were monitored for weed density and diversity during the
sununer of 2001-02 (Table I). The paddocks were fallow (19), dryland cotton (9), sorghum (4), maize (1) and
sunflower (1). For each crop or fallow, monitoring was done at the early part of the season to give an indication of
weeds being treated (December 2001), and later hithe season prior to harvesting or re-cropping to give an indication of
survivors with potential to replenish weed seed-bank (May 2002).

Weeds were monitored in 20 transects in each paddock, which was divided into 4 sections, where 5 (loin by Im)
transects were made across each section. The presence and density of each species were noted in each transect. Weed
numbers per species were rated using the rating scale of I = <10 plants per loin , 2 = 10 - 100 plants per loin , and 3 =
>100 plants per loin .

Weed diversity

The diversity of weeds varied from 3 to 29 species per paddock. A total of 68 species were recorded, with the most
species in the fallow (Table 2). There were 2 species of caltrop recorded, Trtb"Jus terrestrts in the northernNSW fallLb
and Tribul"s micrococc"s in the southern Queensland fanus.

The most co, ,in, on weeds found in this field survey were very sinxilar as those highlighted intrie Innilsurvey. The most
co, ,u, ,on weed was bladder ketnxia, which was found in 74% of the paddocks monitored. The other co, ,u, ,on weeds
were souliistle (47% of paddocks), pigweed (47%), caltrop (44%), an^Tariffis (42%), barnyard grass (38%), comume
(32%) and Liverseed grass (29%). 1/1 addition to these weeds, volunteer crops such as wheat and cotton were often
widespread.

Weed density

The average density of weeds infesting the whole paddock was often less than I plant/in' for most weeds, although the
weeds were often in patches of heavy infestations, with some at densities of greater than 10 plants/in'(Tables 3-5).

Despite the different weed managementstrategies, most paddocks with cotton and sorghum and to a lesser extent fallow
had surviving weeds at the end of the season (Tables 6-8). Densities were usually low when averaged across the
paddock, but there were some patches of higher densities. The Tnnjority of the residual weeds had or were seeding, and
thus replenishing the seed-bank.

In dryland cotton, the residual weeds were presentjust prior or after picking, and before the paddocks were cultivated
for pupae busting. The most coriumon weeds surviving were bladder ketima, cowine, pigweed and sownitstle. Due to
the dry end to the sunrrner season, nuny paddocks were quite clean of weeds on the whole. Where there some weeds,
the growers had the attitude that the dry finish meantthe weeds would not have competed for moisture, and therefore no
money wasspent controlling them.

The weeds insulinner fallow were mostly controlled and prevented seeding. However, sowthistle was present in 10
paddocks, bladder kernxia and pigweed were in 6 paddocks, some as new seedlings whereas others were mumre plants
seeding.

An additional 50-page report has been compiled by Glenn Mime with details and photos of each paddocked monitored
(Appendix 6). He nude the following coriuments:

Allfanners would like to stop weeds from seeding. However there is a wide range of circumstances that allow
weeds to seed on fanus. All farmers had at least one weed that they felt was not controlled to their satisfaction.
Most of this dissatisfaction was in having only one herbicide that gave acceptable control.

What is causing the weed problem? The weeds are gemxinating and allowed to seed, and thus are self-
generating in most cases. There n^y be the odd instance where floodwaters bring in weed seeds, but in all
fanus assessed weeds were seeding at some stage during the assessment period.

The best way to overcome the weed problem is not to let weeds produce seeds. There are a number of
strategies that Glenn employs with farmer clients and he feels that their weedproblenis are being reduced.



o Spray weeds when they are small, usually in the first 2-4 weeks after they emerge. Weeds are easier to kill
when they are sinnll, they are usually more actively growing, usually have riotseeded and often hard to kin
weeds can be killed with glyphosate alone when they are small.

o Always use an in-crop herbicide with the aimto have a cleanpaddockatharvesttime.
o Spray around roads and edges of paddocks, as often weeds willstart here and work their way into the rest

of the paddock.
o Chip surviving weeds before they seed orremove seeding plants from the paddock.

Some hard-to-kill weeds that were mentioned in the project become hard to kill in the fallow when they are
considered large weeds. Fleabane, pigweed, bladder ketinia, sesbania and sowthistle are all weeds that can be
controlled very well with Glyphosate CT when applied to young actively growing weeds. If these weeds are
allowed to grow into large plants, then herbicide nitxes are usually required to obtain good control.

In the limbour area, most growers on average are spraying their paddocks once per month during the summer.
From the farm monitoring most farmers are spraying every 2 months with at least a 2-way nxix of herbicides. Also
the Glyphosate rates are 1.2-1.5 LAia while we try to use 0.6-1.0 LAia of Glyphosate CT.

There is never a perfect farm and weather, faintly commitments can cause weeds to get away. The biggest reason
why weeds tend to get away is when growers are waiting for a second gentnation and then it does rain and stays
wet for a long period allowing weeds to seed. Ifweeds are allowed to seed they have that weed for between 2-7
years depending on the type of weed.

Most weed problerns in the monitored cotton crops have resulted from the weeds seeding in a fallow prior to the
cotton crop. Fleabane Inny have been oldplants that have regrown in some places, as it is a peremtialplant.

GlennMilne'stake home message is to keep fallows clean, sprayyoung weeds, chip surviving weeds.



'Table I. 'The 34 paddocks (A1 to .12) used for field monitoring with tlieiT position in the diff^en^ rotations used by the
10 intervie\\, ed growers. 'The crops in italics were gro\\'n instead of planned dryland cotton.

Su, ,uuer Winter Sunnner Winter Sinnmer Winter Sununer Winter SinnmerGrower

Cook

Higton

Cotton
A1

Cotton

Maize

Kent

Fallow

Machews

Cotton

Fallow

Fallow

Cotton

Fallow

A2

Fallow

(B2)
Fallow

Fallow

Fallow

Fallow

Fallow

Fallow

MCVeigh

Maize

Wheat

Wheat

Fallow

(C2)
Fallow

Cotton

Cotton

Sorghum
(E2)

Cotton

Fallow

Fallow

Fallow

co2)
Fallow

Cotton

(Bi)
Cotton

3

Cotton

(ci)
Sorghum

C3

SUI!nower
001)

Cotton

Fallow

Fallow

Fallow

Patterson

Cotton

Fallow

Fallow

Fallow

Stirltrig

Fallow

Fallow

04

Fallow

(E3)
Fallow

(E4)
Fallow

(lBS)
Fallow

Fallow

Fallow

Fallow

Taylor

Wheat

Fallow

Cotton

Wheat

Fallow

Maize

co3)

Venn

Wheat

Fallow

Fallow

Cotton

Fallow

F1

Fallow

(C2)
Sorghum

G3

Fallow

013)
Fallow

4

Fallow

(11)
Fallow

Fallow

J2

Fallow

Fallow

Barley

Wheat

Cotton

(Ei)
Sorghum

Cotton

Fallow

6
Fallow

F4

Cotton

(ci)
Cotton

Winisch

Sorghum

Wheat

Barley

Barley

Wheat

Cotton

Cotton

Jl

Fallow

Fallow

Fallow

Wheat

Fallow

Fallow

Fallow

Wheat

Fallow

(111)
Cotton

Wheat

Cotton

Barley

Fallow

Cotton

F3

Fallow

Fallow

Fallow

Fallow
3

Cotton

Fallow

Fallow

Cotton

(112)

Fallow

Fallow

Fallow

F2

Cotton

Soyght, in
(12)

Cotton



'Table 2. List of weeds found in the field survey of 34 paddocks, 9 with dryland cotton, 6 with summer' crops mainly
stirglium, and 19 as slimiiteT fallow, given as ntuitbcr of paddocks where each weed was nunnd in 20 x loin~ qiiadTats

Preferred common name

Am can turnip weed
Argentine pepperCTess
Australian bindweed

Barnyard grass
Black bindweed

Blackpigweed
Bladderkeimia
Blue bells

Boggabriweed
BUTT gherkin
Burr medic

Button grass

Caltrop
Caltrop (spineless)
Caustic weed

Chenopodiumsp
Clockweed

Cobbler's pegs
Cowvine
Cudweed
Deadnettle

Devil's claw

Digitaria an
Dock

Dwarfamaranthus

Emu foot

Bragostis (weeping lovegra
Featherlop Rhodes grass
Fleabane

Green amaranthus

Guinea grass
Liverseed grass
Maivastrum

Mintweed

Native sensitive weed

New Zealand spinach
Noogoora burr
Oxalis sp
Panicum sp.
Paradoxa grass
Polymeria
Prickly lettuce
Red hinders grass
Red pigweed
Redshank

Regrowth cotton
Rhynchosia
Sesbania

Slender celery
Smallflowered mallow
Sowthistle

Spear thistle
Spiny sida
Stink grass
Swamp grass
Thornapple
Tree pear
Turnip weed
Vigna 0.1aloga bean)
Volunteer barley
Volunteer cotton

Volunteersorghum
Volunteer sunflower

Volunteer wheat

Wild gooseberry
Wild oats

Wireweed

Yabila Grass

Botanical name

Sisymbrium thenungii
Lepidium bonariense
Convolvulus erubescens

Echinochloa crus-galli
Fallopia convolvulvus
Trianthema portulacastrum
Hibiscus thorium

Wahlenbergia spp
Amaranthus initchelli

Cucumis anguna
Medicagopolymorpha
Dactyloctenium radulans
Tribulus terrestrls
Tribulus micrococcus

Chainaesyce drumrriondii
Chenopodium sp.
Gaura parviflora
Bidens pilosa
IPOmoea 10nchophylla
Gainochaeta pensylvanica
Lainium amylexicaule
Martyriia annua
Digitaria sp.
Ruinex spp
Amaranthus macrocarpus
Cullen tenax

Eragrostis parviflora
Chloris gayana
Conyza bonariensis
Amaranthus viridis
Panicumrrnximum

Urochloa panicoides
Malvastrumamencanum
Salvia reflexa

Neptunia eracilis
Tetragonia tetragonioides
Xanthium occidentale

Oxalis sp
Panicum sp
Phalaris paradoxa
Polymeria pusilla
Lactuca serriola

Iseilema vaginifiorum
Portulaca oleracea
Amaranthus CTuentus

Cotton

Dec 01

Cotton

Ma 02)

4

3

8

Sorghum
Dec 01

3

2

6

3

Sorghum
am

3

2

Fallow

Dec 01)
4

4

Fallow

(Ma 02)

2

3

8

3

4

3

4

4

12

5

6

9

2

6

2

2

3

7

Rhynchosiaminima
Sesbania carinabina

Ciclospermum Ieptophyllum
Malvaparviflora
Sonchus o1eraceus

Cirsium vulgare
Sida spinosa
Eragrostis cilianensis
Paspalidium spp
Datura forox

Opuntiamonacantha
Rapistrum rugosum
Vigna lanceolata

6

2

3

6

3

3

3

2

2

6

5

3

2

Physalis minima
Avenaspp
Polygonum aviculare
Panicum ueenslandicum

2

2

3

2

2

2

2

8

3

2

4

2

6

3

3

2

9

2

10

2

2

10

2

8

5

3

2

2





T'able 3. \\-'eeds infesting 9 paddocks with dry, land cotton crops (A1 - 11) in December 2001. Data are mean rating SCOi. es o11nfbsiaiion (20 quadi'ats) for each \\, eed species, \\, here I
= <:1 \\, CGd/In~. 2 = 1-10 \\, eeds:'In~, 3 = >10 \\, eeds;'in~, willI raritye ill brackets.

Amcan turnip weed
Australian bindweed

Barnyard grass
Black bindweed

Blackpigweed
Bladder kerniia

Boggabriweed
Burr medic

Caltrop
Caustic weed

Cowvine
Deadnettle

Devil's claw

Digitaria an
Dwarfamaranthus

Emu foot
Fleabane

Guinea grass
UVGrseed grass
Malvastrum

Mintweed

Native sensitive weed

NZspinach
Polymeria
Redpigweed
Redshank

Rhynchosia
Sesbania

Sowthistle

Spear thistle
Swamp grass
Treepear
Turnip weed
Vigna
Volunteer cotton

Volunteer wheat

Wild gooseberry
Yabila us

A1

0.30 (0-2)

(0-2)

0.05

0.45

B3

0.55

0.15

0.05co-I)
co-2)

0.35

(02)
(0-1)

(0-1)

(0-1)

Cl

0.35

0.25

080

0.05

(0-1)

005

(02)
(0-1)
(0-1)

co-I)
co-I)
co- I)

(0-1)

0.05

005

0.15

005

(0-1)

090

El

(0-1)

0.03

010

005

1/5

0.10

(0-2)

(02)
(0-I)

(0-1)
(0-2)

(0-1)

0.25

020

(0-2)

co-I)

0.25

co-I)

0.30

080
010

0.50

005

(0-3)

(03)

030

005

010

Gl

(0-1)

(0-1)

co- I)

0.45

030

(02)
(0-1)

0.25

(0-1)

0.05

0.20

0.05

(0-1)
(0-1)
(0-1)

0.20

005

(0-1)

(02)

(0-I)
(0-1)
(0-1)

H2

(0-1)
(0-1)

(0-1)

(0-1)

055

0.45

0.10

0.05

010

0.05

co-I)

(0-1)
(0-1)

005

(0-1)

(0-1)

005

005

0.65

0.15

0.05

co-I)

co-I)

(0-1)

(0-1)

(0-1)

0.15

010

0.25

(0-1)

015

0.20

010

0.05

0.30

(0-1)
(0-1)

(0-1)
co- I)
co-I)
co-I)
co-I)

co- I)
co-I)

co- I)

005

0.10

(0-1)

0.55

(0-1)

005

(02)

010

(0-1)

0.90

0.30

(0-1)

co-2)

co- I)

005

0.55

005

(0-1)

(0-1)
(0-2)

(0-1)

0.05 (0-I)

0.15

035
(02)
(0-1)



Table 4. Weeds inn'sting 6 paddocks with sol'gnuiii(C3, E2, G2, 12), suntlowe^ (Dl) EUid nutize (03) crops in December 2001. Data are nieaiiratiiig scores of inn'station (20
qtiadrats) for' eacliweed species. ^Ilere I = <1 weed, 'in', 2 = I-10 weeds/In'. 3 = >10 \\, eeds/In', with range in brackets.

Australian bindweed

Barnyard Grass
Bladder keimia

Caltrop
Caustic weed

Clock weed

Cowvine

Cudweed

Dwarfamaranthus

Emu foot

Feathertop Rhodes era
Fleabane

Liverseed grass
Malvastrum

Native panic
Native sensitive weed

Polymeria
Red pigweed
Red hinders grass
Redshank

Rhynchosia
Sowthistle

Spear thistle
Stink grass
Turnip weed
Vigna
Volunteer Cotton

Volunteer Sorghum
Wild oats

Yabila Grass

C3

(sor hum)
040

1.00

(0-1)

(0-2)

Dl

sunflower

0.05

1.10

0.55

(0-2)

(0-2)

060

070

0.50

0.05

co-I)

(0-2)
co-2)
(0-1)
co-I)

0.20

03

maize)
010

030

0.15

085

0.15

(0-I)

co- I)
co-I)

co- I)

(0-2)
(0-1)

0.05

E2

(sor urn)

005

co-I)

0.10

0.50

010

0.05

0.20

co-I)

G3

(sorghum)

(0-1)
co-2)
(0-1)
(0-1)

(0-1)
co-I)

(0-I)

0.05

010

(0-1)

1.10

0.95

0.10

(0-2)
(0-2)
(0-1)

12

(sorghum
010

1.15

(0-1)

(0-1)

0.05

005

(0-1)
(0-3)

(0-1)

0.05

0.05

200

0.05

0.05

(0-1)

005

040

(0-1)
(0-1)
0-2)

(0-I)
(0-1)

(0-1)
(0-2)

020

020

co- I)

0.05

(0-I)

005

(0-2)

(0-1)

010

co- I)

(0-1)

(0-I)



Table 5. Weeds inn'sting 19 Iiaddocks instimnia^;Inow (A2 - 12) in Decentber 2001. Data are mean rating SCOi'es of infestat10/1(20 qtiadrats) Ibr each weed species, where I
weed/in', 2 = I-10 \\-eeds/'11/', 3 = >10 weeds!'In'. \\, illiraiige in brackets.

Australian bindweed

Barnyard grass
Blackbindweed

Bladder kerniia

Blue bells

Boggabriweed
Burr gherkin
Burr medic

Button gass
Caltrop
Caustic weed

Chenopodiumsp
Cobbler's pegs
Cowvine

Cudweed

Devil's claw

Digitsria sp.
Dock

Dwarfamaranthus

Emu foot

ETogostis
Featherlop Rhodes grass
Fleabane

Green amaranthus

Liverseed grass
Malvastrum

Mintweed

Native sensitive weed

New Zealand spinach
Noogooraburr
Panicum sp.
Paradoxa grass
Polymeria
Prickly lettuce
Red hinders grass
Red pigweed
Redshank

Regrowth cotton
Rhyrichosia

A2

005

005

170

(0-1)
co- I)
co-3)

(0-1)0.05

0.55

045

050

0.15

(0-2)

co-I)

(0-2)
(0-2)

02

005

co-2)

(0-1)

095

(0-1)

1.45

(0-2)

0.85

010

(0-2)

(0-2)
(0-1)

(0-1)

(0-2)

(02)

(0-2)

(0-1)

0.10

0.05

co-3)

(0-2)

co-I)

(0-I)
(0-1)

(02)

(0-2)

0.05

(0-1)

040

(0-1)

(0-2)

(0-I)

(0-1)

F1

(0-1)

0.60

090

060

(03)

(0-I)

co-2)

010

(0-2)

(0-1)

005

co-I)

(0-1)

005

co-2)

(0-1)

050

050

(0-3)

(0-1)

025 (0-3)



Slender celery
Small flowered mallow

Sowthistle

Spear thistle
Stink grass
Swamp grass
Thornapple
Turnip weed
Vigna
Volunteer Barley
Volunteer Cotton

Volunteer Sorghum
Volunteer Sunflower

Volunteer Wheat

Wild gooseberry
Wild oats

Wireweed

Yabila Grass

030

0.05

0.05

2.00

co-I)
(0-I)

co- I)010

(0-1)

(2-2)

(0-1)

(0-1)

0.05

005

(02)

(0-1)
(0-1)

0.05

300

co-I)
0-3)

055

(0-1)

(0-1) 200

0.25

(2-2) (1-2)

(0-1)

(0-2)

3.00 (3-3)



Table 5 (continued).

Australian bindweed

Barnyard grass
Black bindweed

Bladder kerniia

Blue bells

Boggabri weed
Burr gherkin
Burr medic

Button grass
Caltrop
Caustic weed

Chenopodiumsp
Cobbler's pegs
Cowvine

Cudweed

Devil's claw

Digitsria sp.
Dock

Dwarfamaranthus

Emu foot

BTOgrOStis
Feathertop Rhodes gras
Fleabane

Green amaranthus

Liverseed grass
Malvastrum

Mintweed

Native sensitive weed

New Zealand spinach
NODgoora burr
Panicum sp
Paradoxa grass
Polymeria
Prickly lettuce
Red hinders grass
Redpigweed
Redshank

Regrowth cotton
Rh chosia

F2

040 co-2)

F4

1.45 co-3)

G2

010

2.10

0.05

190

co- I)

0.15

0.05

0.05

(02)

(0-3)
co-I)
(0-1)

(0-3)
(0-I)
(0-3)

co-2)
(0-1)

Hl

0.20

0.40

005

0.05

(0-1)

055

H3

(0-I)

0.05

co-2)

0.10

0.05

(0-1)

co- I)

(0-2)

0.85

H4

0.60

co-I)

(0-3)

0.45

0.45

010

(0-1)

11

0.45

0.10

0.15

0.15

020

(03)
(0-1)

(0-2)
(0-2)
(0-1)
co-I)
(0-2)

(0-1)
co-I)

(0-1)

(0-1)
co-I)
co-I)
co-I)

1.85

1.25

(0-1)

13

0.05

170

0.20

0.55

(0-3)

(0-2)

(0-3)

co-I)

0.05

0.20

(0-1)

(0-1)
(0-3)

0.05

0.20

0.20

0.05

(0-3)

0.05

030

0.65

010

(0-1)

co-I)

0.02

(02)

(03)

005

0.50

0.10

(0-1)

0.02

0.05

(0-I)
(0-1)
co-I)

040

co-I)

005

co- I)

(0-1)

005

0.05

0.35

010

0.10

(0-1)

(0-1)
(0-1)

0.05

(0-1)

(0-1)

(0-1)

(0-1)

0.05

0.20

co-I)
co- I)

co-I)
co-2)

020

0.15

(02)

020

(0-2)

0.90

0.20

co-I)

co-I)

co- I)

005

045

co-2)

co- I)
(0-2) (0-2)



Slender celery
Smallflowered mallow

Sowthistle

Spear thistle
Stink grass
Swamp grass
Thornapple
Turnip weed
Vigna
Volunteer Barley
Volunteer Cotton

Volunteer Sorghum
Volunteer Sunflower

Volunteer Wheat

Wild gooseberry
Wild oats

Wireweed

Yabila Grass

(0-1)

(0-1)

005 (0-1)

(0-1)

0.05

0.05

005

265

co- I)

(0-1)
(0-I)

(1-3)

(0-2)

010 (0-1) 290

co-I)

(2-3)

0.05

005

0.10

(0-1)

co-2)

co- I)

(23)

(0-2)

075

0.35

070

0.10

co-2)

(0-1)

(0-I)

0.30

(0-1)
(02)

0.02

2.90

1.15

010

030

(0-1)

(2-3)
(0-2)
(0-1)
(02)

0.10

2.9

035

0.45

0.75

0.05

(0-1)

(0-2)
(0-2)
(0-1)
(03)
(0-I)

200 (2-2)



Table 6. Residtial weeds in 9 I'llddocks willIdrylaiid cotton in ^, jarcli April 2002. Data are 111Gallrattiig scores of infostation (20 quadrais) for eacli weed species. \vilere I
weed/in' 2 = I-10 \\, 66dshii', 3 >10 weeds/'In'. witlirange in brackets. Ratings for density of weeds minaUy infesting these paddocks aie given illTable 3.

Amcan turnip weed
Australian bindweed

Barnyard grass
Black bindweed

Blackpigweed
Bladder ketmia

Boggabriweed
Burr medic

Button Grass

Caltrop
Caustic weed

Cow vine

Chenopodiumsp
Deadnettle

Devil's claw

Dwarfamaranthus

Emu foot

Fleabane

Guinea grass
UVerSeed grass
Mintweed

Native sensitive weed

Polymeria
Red pigweed
Redshank

inlynchosia
Sesbania

Sowthistle

Spear thistle
Swamp gass
Thornapple
Tree pear
Turnip weed
Vigna
Volunteer cotton

Volunteer wheat

Wild gooseberry
Yabila ass

(0-1)

(0-1)

0.10

040

0.05

(0-1)
co-2)
(0-1)

(0-1) 0.05

005

co-I)

(0-1)
(0-1)

0.05

005

0.25

(0-1)

(0-1)
(0-1)

co- I)

(0-1)

0.05

0.05

0.05

0.05

005

(0-1)

(0-1)

(0-1)

co-I)

0.05

(0-1)
(0-1)

020

0.10

0.10

co-2)

0.05

0.05

(0-1)

(0-1)

co- I)
co-I)

co-I)

085

(0-1)

005

0.05

(0-2)

020

0.30

(0-1)

(0-1)

co-I)

(0-I)

0.20

0.85

0.05

co-I)

(0-1)

co-I)

0.25

0.05

(0-2)

co-I)

0.05

0.40

0.05

0.25

0.10

0.20

(0-1)

co-I)

(0-I)
(0-I)

(0-1)

co-I)

co-2)

co-2)

(0-1)

co-I)

180 (1-2)



Table 7. Residual weeds in 7 13a(!docks willISOrghttiii, SLmllower and runize in Aprit May 2002. Data are mean^ating score of infest ajioii(20 quadrats)Ibr each weed species,
wliere I - <1 \\, eedrm'. 2 - I-10 \\, eeds/in~, 3 = >10 weeds/ni~, with range in brackets. Ratings for density of\\, eeds initially infosting these paddocks are given in Table 4, aparifrom
paddockE4 winch was o11ginally a SUITune^ fallo\\,(Table 5).

Australian bindweed

Barnyard Grass
Bladder ketmia

Caltrop
Cowvine

Cudweed

Dwarfamaranthus

Feathertop Rhodes gras
Fleabane

Liverseed grass
Native sensitive weed

Polymeria
Redpigweed
Red hinders grass
Sowthistle

Stink grass
Volunteer Cotton

Volunteer Sorghum
Wild Gooseberry
Yabila Grass

C3

sorghum)
040

1.00

(0-1)

(0-2)

(0-2)
0.10

co-2)

Dl

(sunflower

1.10

0.55

020

03

maize

co- I)

(0-1)

co- I)

E2

(sor hum

020

(0-1)

E4

(maize)

co-I) 1.45

04

G3

(sor hum

(12)
(0-1)

(0-1)

1.15

0.15

0.05

co-I)

12

(sor hum

(0-2)
co- I)
co-I)

0.05

020

045

(0-1)

2.00

0.05

co-2)

co-I)

0.05

0.55

(0-I)

(0-I)

co-2)

080

0.15

co-2)
(0-2)



'rable 8. ResidLial weeds in 18 paddocks in SLLniiiier fano\v illAj>111- May 2002. Data are Ineanrating scores of infestation (20 quadrats) for eacliweed species. \\, nete I = <1
^, eed/in' 2 = I-10 \\, 66ds/'11/', 3 = >10 weeds/In'. willIrange in brackeis. Ratings for errsity or weeds initially infesttrig these I>addocks are given illTable 5.

Argentine peppercress
Australian bindweed

Barnyard grass
Blackbindweed

Bladder ketmia

Blue bells

Boggabriweed
Burr gherkin
Burr medic

Button gass
Caltrop
Caustic weed

Cobbler's pegs
Cow vine

Cudweed

Devil's claw

Digitalia sp.
Dock

Dwarfamaranthus

Emu foot

ETogrostis
Feathertop Rhodes grass
Fleabane

Liverseed grass
Malvastrum

Mintweed

Mung Bean
Native sensitive weed

New Zealand spinach
Noogoora burr
Oxalis

Panicum sp.
Paradoxa grass
Polymeria
Prickly lettuce
Red hinders grass
Red pigweed
Redshank

Regrowth cotton

0.25 co-I)

0.05 (0-1)

020

010

co-I)

(0-I)

E3

005 (0-1)

025 (0-1) (0-1)

0.05

0.05

005

060

(0-1)

co-I)

co- I)

0.05

co-I)

co-2)

005

(0-1)

(0-I)

co-2)



Rhynchosia
Slender celery
Small flowered mallow

Sowthistle

Spear thistle
Spiny Sida
Stink grass
Swamp grass
Thornapple
Turnip weed
Vigna
Volunteer Barley
Volunteer Cotton

Volunteer Sorghum
Volunteer Sunflower

Volunteer Wheat

Wild Gooseberry
Wild oats

Wireweed

Yabila Grass

(0-1)

(0-1)

co- I) 005

(0-1)

(0-1)

(0-1)

020 co-I)



Table 8 (continued),

Argentine pepperCTess
Australian bindweed

Barnyard grass
Blackbindweed

Bladder kerniia

Blue bells

Boggabriweed
Burr Gherkin

BUTT medic

Button grass
Caltrop
Caustic weed

Chenopodiumsp
Cobbler's pegs
Cowvine

Cudweed

Devil's claw

Digitaria sp.
Dock

Dwarfamaranthus

Emu foot

BTOgrostiS
Feathertop Rhodes gras
Fleabane

Liverseed grass
Maivastrum

Mintweed

MungBean
Native sensitive weed

New Zealand spinach
Noogooraburr
Oxalis

Panicum sp.
Paradoxa grass
Polymeria
Prickly lettuce
Red hinders grass
Red pigweed
Redshank

Regrowth cotton

(0-1)

G2

0.05

0.15

1.10

(0-1)
(0-1)
(0-2)
co- I)
(0-1)

(0-1)

(0-1)

0.10

Hl

005

0.05

040

010

(0-I)

(0-1)
(0-2)

0.55

0.1

(0-2)

(0-2)

co- I)

030

(0-1)

11

(0-2)

005

0.15

0.55

0.15

020

1.15

020

0.10

0.05

co-I)

(0-2)
(0-1)
(02)
(0-2)
(0-1)

(0-I)

0.25

(02)
(0-1)

0.10

(02)

(0-1)

005

0.05

(0-2)

co-I)

(0-1)

0.05

0.35

(0-1)
(0-1)

(02)
co-I)

co- I)

1.05

0.15

0.05

0.05

0.05

0.35

(0-1)

020

co-I)
(0-1)
(0-1)

005

co-I)

0.20

co-I)

(0-2)

(0-1)

co- I)

(0-1) (0-I) 0.25 (0-1)



Rhynchosia
Slender celery
Small flowered mallow

Sowthistle

Spear thistle
Spiny Sida
Stink grass
Swamp grass
Thornapple
Turnip weed
Vigna
Volunteer Barley
Volunteer Cotton

Volunteer Sorghum
Volunteer Sunflower

Volunteer Wheat

Wild Gooseberry
Wild oats

Wireweed

Yabila Grass

co-I) (0-1)

(0-I)

(0-2)

(0-2) 040

01

(0-1)

(0-I)

co- I)

045 (0-1)

co- I)

(0-2)

0.05

co-2)

(0-1) 0.05 (0-1)

(02)

(0-I)

0.95

(0-I)

0.05

(02)

(0-1)









Farm I - Rob Cook -Kupunn (Near Dalby)

Rob's rotation has been Cotton - Long fallow - Cotton. Dryland cotton growers for maximum profitability
have followed this rotation, however stubble cover and long term organic matter percentage is a concern.
That is why Rob is trying to incorporate wheatinto his rotation, however dry winters forthe last 2 years has
seen Rob revert back to the Cotton - Long Fallow - Cotton rotation.
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Plate I - Rob Cook Dryland Cotton in a Double Skip Configuration.

Plate I shows Rob's Cotton Crop planted into Cotton Stubble from the previous crop from 2 years ago. Rob
applies tmuralin in a band overthe row and cultivates the rest of the area.
Plate 2 shows the weeds growing outside the trifluralin band and the clean band in the cotton row. The first
weed count was done at this stagejust before in was inter-row cultivated. The main weed growing here is
Red Pigweed. Even though Red Pigweed is a high-density weed - Rob feels there are options available to
controlit in the cotton crop.
Plate 3 shows Rob Cook's hardest to control weed - Bladder Ketmia. The main reason Bladder Ketmia is
Rob's worst weed is because at times he allows it to seed in the fallow period.
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Plate 3 - Rob Cook's Cotton with a Bladder Ketmia growing outside the flurometUron, trifluralin herbicide
band.
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From the 4'' December 2001 till the 9'' May 2002, the cotton paddock had a;
inter-rowcultivation(5-6"December2001), ' I
Shield spraying with Glyphosate @ I2 Itha + Starane @ 0.1 IVha (20-21st December 2001)

Picked, Slashed, Root cut- April 2002,
Sprayed early May - glyphosate, .3 ItIha + Surpass 0.5 IVha.

Monitored 1-5-2002

Weeds observed in the paddock that had seeded . Bladder Ketmia
. Redshank

. Red Pigweed
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Plate 4 - Cotton paddock after picking, slashed, root cut and sprayed with a Glyphosate, 2,4-D mix but prior
to the Pupae Busting Cultivation.
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Plate 5 - Fallow'paddock after last years Cotton crop, showing'the, high Iden. sityof'^ladd^;r;Ketmia. Paddock
was monitored just prior to a Fallow spray.

Plate 5 shows the density of Bladder Ketmia Rob is dealing with. This particular paddock wentto seed while
he was in hospital having an operation. This happened about 4 years ago and Rob is stillfighting the
problem.

From the 4'' December 2001 to 2'' May 2002 the fallow paddock had the following operations:
28'' November 2001 - Roundup MAX- 14 IUha + Starene- 50 in 11ha
28'' December 2001 -Wideline Cultivation
21st February 2002 - 1.1 IVha Glyphosate CT + 300ml/ha Starene
18'' March 2002 - Wideline Cultivation - Nitrogen Fertiliser
17th April 2002 - 1.2 Itha Glyphosate CT + 500 in11ha Surpass (,/2 Paddock)
23" April 2002 - 12 Itha Glyphosate CT + 500 in11ha Surpass (,/2 Paddock)
2'' May 2002 - Monitored Paddock. Very Clean of weeds - no plants had seeded.

Rob was conscious of the Bladder Ketmia problem in this paddock and was keen not to letthe weeds seed.
Volunteer Cotton was one of the hardest to kill weeds. Even though it was not considered a problem it did
getthrough a lot of the operations.
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Plate 6 - Fallow paddock - 2' weed monitor.

^D,

Rob has been growing dryland cotton successfully for overten years and has a weed program for his weed
spectrum. Bladder Ketmia is the one weed, which is still a problem in his cotton crops. Herbicides available
in cotton are weak on Bladder Ketmia because it is in the Hibiscus family as is cotton. This farm has shown
the importance of controlling weeds in the fallow period. Weed density in the cotton crop is usually a result of
the weeds escaping and seeding in the fallow period.



Farm - Christopher Higton - Pittsworth

Two Cotton paddocks were monitored on Christopher's farms. One cotton crop was grown in the Cotton -
Long Fallow- Cotton rotation;the other cotton paddock was grown in a long fallow after corn. The fallow
paddock monitored was from cotton last year and was being fallowed to another cotton crop with a summer
fallow in between.

Bladder Ketmia, Cow vine, Red pigweed and Volunteer Cotton were the weeds not controlled to
Christopher's satisfaction.
As seen by Plate 8, even after a banded herbicide and interrow cultivation Bladder Ketmia is still a problem.
Staple Herbicide will controlthe Amaranthus, which are showing in Plate 7, however Staple does not control
Red Pigweed or Bladder Ketmia. As mentioned earlier because Bladder Ketmia is in the hibiscus Family (As
is Cotton), the range of Cotton herbicides do not offer good control of Bladder Ketmia.
Red Pigweed is becoming more of a problem in dryland cotton as growers move into reduced tillage. In
conventional tillage growers can use trifluralin and cultivate it in the soil. With reduced tillage growers are
keeping the stubble and are reluctantto remove it and use trifluralin.
Volunteer cotton was mentioned as a weed on Christopher's properly and it showed up at a lot of the farms
and was said in assing that it was hard to kill.
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Plate 7 - Showing Cotton Crop grown on along Fallowfrom Cotton. One half of the paddock on the right had
been cultivated while the half on the left had yet to be cultivated due to rain interrupting.
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Plate 8 - Cotton after interrow cultivation showing Bladder Ketmia leftin the row of Cotton.

Weed controltreatments between 18' December 2001 and 29 April 2002 in the cotton crop were:
October - Planting Cotogard @ 3.5 Itha + Diuron @ 1.0 Itha
November-Staple @ 60 gin/ha 50% band over row
December - Inter-row cultivation
18'' December- 1'' weed assessment
29'' April- 2'' weed assessment
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Field 25 - Fallow Paddock
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Plate 10 - Fallow paddock of Higton's at first weed assessment. Volunteer Cotton and Bladder Ketmia were
the main weeds present.
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'PI^i'tel, L'Higt6h'^Fallow;padd6ck'showing Bladder:Ketmid at'various Stages.

Plate 10 &11 - show Higton's fallow paddock where it has been worked after the last cotton crop. The high
numbers of Bladder Ketmia seedlings suggests it has been allowed to seed in the previous cotton crop.
There were high numbers of cotton seedlings in the paddock.
Treatments from the 18'' December 2001 to 29'' April 2002 on the Fallow paddock were;
18'' December- 1'' weed assessment
January - Chisel Ploughed
February - Chisel Plough
April - Glyphosate 1.5 IUha
29'' April- 2'' weed assessment
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... ,... ,"... ..,.,.,,. I. '.,. .... ,' '. \,*- ,. . .' ., .'.,'. ...:

The Fallow. paddocks, show-the. problem with DwalfAmar^nthUs in that it. runs to seed. yery. quickly.
Fortunately in cotton there is a range of'herbicides available that Controls Amaranthus species very well.
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Farm 3 - StJohn Kent-Jimbour

Cotton - Strip 20

No initial photos of St John's farm, as it was one of the firstfarms monitored.
Worst weeds in cotton are Bladder Ketmia and Cow Vine, while regrowth cotton and Milk Thistles (Sow
Thistles) are the hardest to kill weeds in the fallow.

Operations in the cotton crop were:
01-11-01 - Herbicide at planting - Gesagard - 4.0 IVha over row in a 40% Band
12-12-01 - 1'' Inter row cultivation
31-12-01 - 2' Inter row cultivation

December-January- Chipping
January - Shielded Spraying - Spraying between Cotton rows

I ItIha Glyphosate CT + 0.35 IVha Starene
Paddock is being planted to wheat 12-7-01)for ground cover and 10n fallowed to cotton.

~

Plate 14 - St John Kent's Single Skip Cotton crop - Picked and Slashed priorto being planted to wheat.

Cotton Fallow - Strip 19

Paddock had cotton in 2000-2001 season and is being fallowed to cotton in 2002-2003 season.
Herbicide treatments since start of monitoring were:

5-12-01 - Roundup MAX @ 11tha + Starene @ 0.5 Itha
13-1-02 - Touchdown @ 0.94 Itha + Starene @ 0.47 IVha
24-1-02 - 2,4-D amine 600 @ 0.24 It/ha
5-3-02 - Glyphosate CT @ 0.95 IVha + Surpass 300 @ 1.4 IVha
12-4-02 - Glyphosate CT @ 0.6 Itha + 2.4-D amine 600 @ 0.2 IVha
18-5-02 - Glyphosate CT @ 0.8 Itha + 2.4-D amine 100 @ 0.2 IVha

From Plate 15 it shows that some of the cotton plants had some size aboutthem before they were
controlled. The Roundup + Starene mix was not controlling the cotton plants very well but growers were
trying alternatives to 2.4-D as they were using standard nozzles and they are worried about drift onto cotton.
The use of surpass with Glyphosate using rain-drop nozzles to reduce drift seemed the best option for
control.



Strip 3 - Sorghum Crop

4-12-01 - Planted to sorghum.
4-, 2-01 - 25% Band of Atrazine @ 2 IUha overthe sorghum row.
4-, 2-01 - Post-plant, pre-emergent application - Roundup MAX @ I IVha + 2,4-D amine 600 @ 0.1 IVha.
18-3-01 - Pre-harvest application Glyphosate CT @ 1.5 IUha.
Early April- Sorghum Harvested
12-4-02 - Glyphosate CT @ 0.6 Itha + Surpass 300 @ 0.2 Itha.

..*..,, ,

~ - I, ' I',
I I.,>;^.
1''?;c, \>
Plate 15 - St John Kent's Strip 19 - Cotton fallow showing dead Cotton Plants.
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Plate 16 - St John Kent's Stri 3 - Sin Ie Ski sor hum

Plate 17 - St John Kent's Strip 3 - Single skip sorghum showing seeded Bladder Ketmia.

The skip row sorghum allows light to penetrate and there appeared more weeds in the skip. In solid sorghum
crops there appeared to be less weeds due to the canopy cover of the sorghum. To overcome this problem a
high clearance sprayer would have to apply a herbicide late in the growth of the crop to preventlate
germinating weeds to seed before the Pre-harvest application of Glyphosate.



arm 4 - Rick Matthews - Jondaryan

Rick Matthews grew cotton in the 2000-2001 season and there was a cotton fallow paddock to monitor. Rick
did not grow cotton in the 2001-2002 season and grew Sunflowers and corn in the paddocks designated for
cotton due to the drop in cotton price.

Strip 5 - Cotton Fallow

This strip will be fallowed to Cotton in 2002-2003 or another summer crop depending on commodity prices.
Cotton picked in 2001. Since then cotton had been cultivated (Pupae busted), sprayed with Roundup CT
Extra @ I IVha, and cultivated again.
Weeds monitored 13-12-01.

Although the paddock looks clean, close inspection as shown in the Plate 19 shows the large number of
Bladder Ketmia germinated. Again this is usually because Bladder Ketmia is hard to control and seeded in
the cotton crop.

Plate 18 - Strip 5 - Fallow paddock from 2000-2001 cotton crop.
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Plate 19 - Strip 5 - Cotton fallow showing Bladder Ketmia seedlings.

Weed control between two inspections:
. February- I IVha Roundup MAX
. Early April-Cultivated.

Even after the cultivation large Sow Thistles as shown in Plate20 Often are not controlled and ifleft to seed,
adding to the seed bank.
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Plate 20 - 2000-2001 Cotton paddock in April 2002.
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Strip 4 Corn 1999-2000 planted to Corn December 2001.

The paddock was fallowed for cotton but due to low cotton prices grower did not plant cotton this year.

This paddock was planted to Corn on the 5 December. The paddock received 4 IVha Atrezine at planting
which was the only weed control during the growth of the crop. At time of weed monitoring small weeds were
present and were showing yellowing due to Atrazine. Bladder Ketmia and Yellow Vine have a habit of
germinating below the Atrazine layer and surviving to produce seed.
The weed assessment in April 2002 of this paddock showed that Yellow Vine and Bladder Ketmia did survive
the Atrazine treatment and seeded.

Plate 21 - Strip 4 - showing young corn establishment

,



Plate 22 - Strip 4 on Rick Matthews farm showing mature Bladder Ketmia plants, which have produced seed.

Strip 2 - Sunflowers.

This paddock would have been planted to Cotton but due to the price Rick Matthews decided to plant
Sunflowers into this strip. Initial weed assessment in the sunflowers as shown in Plate 23 shows small
Yellow Vine in the crop. The Sunflower crop received I It/ha Roundup CT and 3.5 IVha Stomp at planting to
control weeds that were present and to controlweeds in the crop. The Stomp did riot control YellowVine as
shown in the initial assessment.

Treatments on Strip -2 where the Sunflowers were grown were;
. CropHarvested
. Immediately sprayed with I IVha roundup MAX plus 0.05 in inha 2.4-D amine plus 0.05 in IVha

Toadon 75-D.

Bladder Ketmia, Rynchosia, Yellow Vine, Amaranthus sp. that were recorded in the weed count all seeded
before harvest. This highlights the problems with weed controlin sunflowers, which adds weed seeds to the
seed bank for future crops.

\



Plate 23 Strip -2 Sunflowers on Rick Matthews farm showing YellowVine surviving 3.5 IVha Stomp
treatment.
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Plate 24 - Strip 2 Sunflower paddock after harvest.
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Strip 3 -Wheat200, - Fallow Paddocks
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Plate 25 - Strip 3 - Wheat Fallow 2001
Wheat had no in-crop rain and just priorto assessment the paddock received:
Roundup MAX @ 11Vha. The Bladder Ketmia and yellow vine had seeded prior to the spraying.

10-12-01 - Paddock sprayed with Roundup MAX @ I It/ha
13-12-01 - Paddock monitored for weeds.

1-2-02 - Paddock sprayed with Roundup MAX @ 11tha + Dicamba 500 @ 0.05 Itha
3-4-02 - Paddock sprayed with Roundup MAX @ I IUha + Dicamba 500 @ 0.05 Itha
29-4 02 -Weed assessment.

Plate 26 shows that the weeds were quite advanced prior to the last spraying and hence some weeds had
seeded. Weeds that had seeded were Bladder Ketmia, Sow Thistles and Amaranthus sp.
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Plate 26 Strip 3 = Sh6wing ^urnm6r. Weeds seeded before-being'controlled withherbicide. '



Farm 5- Pat MCVeigh -Jimbour

Pat MCVeigh has flexibility in his cropping rotation, hence the large number of rotations and different
cropping histories. The Jinbour Plain has dryland cotton as a main crop in the rotation;therefore it was
important to try to capture the different weed densities in the different rotations.

Strip C-2 - Cotton 2001-2002

October - Cotton planted with - Cotogard @ 4.5 It/ha in 50% Band overthe row.
Early December- Staple 1209m/ha 50% band over row + Inter-row cultivation
17-12-01 - First weed assessment

December- January - Cotton crop was chipped for weeds in the row that survived the Staple herbicide and
cultivation.

January - shielded spray Gesagard @ 2 IVha + diuron @ 2.0 IVha
27-3-02 -second weed assessment.

Plate 27 shows the weeds that survived the application of Staple overthe row and the interrow cultivation.
The main weeds were Devil's Claw and Yellow Vine.

Due to dry period at the end of the summer, the cotton crop remained quite clean of weeds as shown in
Plate 28 which was taken just after picking.

Plate 27 - Strip C-2 Pat MCVeigh's cotton crop.



Plate 28 - Pat MCVeigh's Cotton crop- showing fruit of Yellow Vine
,7
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Plate 29 - Strip C-2 - Cotton crop showing'clean of'Weedsjust after'picking,

Strip PL-2 -Sorghum -2" Summer Cereal
This crop is the 2"' summer crop cereal, which is normally long fallowed to Cotton. Due to the long fallow
period at the end of the sorghum crop Pat Mcveigh decided to plantthe paddock to Barley to obtain stubble
cover. Therefore instead of remaining fallow till cotton as perthe rotation 3 suggested in Pat MCVeigh s
survey it was double cropped into Barley.



Plate 30 - Strip PL-2 Pat MCVeigh's sorghum crop after harvest and slashed.
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Plate 31 - Strip PL-2 - Sorghum crop double cropped into Barley.

October- Sorghum Planted.
October- Post-plant, Pre-emergent -Atrazine @ 4.0 Itrha
March - Harvested, slashed.
27'' March - paddock monitored for weeds.
April - Paddock cultivated.
June - paddock planted to Barley.



10-7-02 - weed assessment - no weeds in the paddock due to cultivation at planting time.

Strip PL - 5 - First Summer Cereal

Rotation - Cotton - Corn - Sorghum -Summer Fallow- Cotton

Paddock monitored at the stage when corn was growing

Cotton was picked in 2001 and had been cultivated to keep weeds clean of weeds. December 2001 -
Roundup CT @ 1.5 IVha + Starene @ 0.75 Itha
17n2-01 -Weed Assessment
Corn Planted end of December 2001

January -Corn interrow cultivated for weed control.
Corn Harvested and slashed in June/July 2002
Due to dry finish to the summer season, the crop stayed clean of weeds. Regrowth cotton is still a problem
as shown in Plate 34. Even though Bladder Ketmia is smallit has managed to throw up a seedpod, as
shown in Plate 35
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Plate 32 - PL - 5 Volunteer Cotton in the first weed assessment. Weeds slightly affected from spray.
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Plate 34 - Strip PL-5 showing regrowth cotton still surviving after corn crop has been harvested and slashed.
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Plate 35 - Strip PL-5 Bladder Ketmia plantin harvested corn paddock.

Strip G2-A- Cotton Fallow

Rotation forthis paddock:
Cotton 2000-2001 - Summer Fallow 2001.2002 - Cotton 2002-2003??

The summer fallow was kept clean of weeds and will be planted to cotton next summer season depending
on cotton prices.

Paddock had been cultivated since the last cotton crop to control weeds.

Early December-Sprayed
17-12-01 - 1'' weed Assessment.
January- Roundup CT @ I2 IVha + Surpass 300 @ 0.2 IVha
February- Roundup CT @ 12 IUha + Surpass 300 @ 0.2 IVha
February - Fertilised - Minimum till application of urea.
March - Cultivated with Gyrol.
May- Roundup CT @ 12 IUha + Surpass 300 @ 0.2 IVha
14'' May -Weed assessment. Weeds present affected by last spray, no weeds seeded.
June - Planted to wheat.

Paddock was in similar condition to PL-5 as in Plate 32. Treatment has been similar up to this stage as they
were both Cotton in 2000-2001 season

Paddock was destined to cotton but due to the low cotton price and the paddock not having a lot of moisture
the paddock was planted to wheat. As there is not usually a lot of rainfall overthe winter period, there was a
low chance of adding enough moisture to ensure a cotton plant. This highlights that some farmers do not
have a rigid rotation but have the flexibility to plant a crop when the weather permits.

Strip G2 - Barley Fallow

Rotation forthis paddock will be Barley Stubble into Cotton.



17n2-01 - Initial weed assessment

January - Roundup CT @ 12 IVha + Surpass 300 @ 0.2 IUha
February- Roundup CT @ 1.2 IVha + Surpass 300 @ 0.2 Itha
February - Fertilised - Minimum till application of urea.
March - Cultivated with Gyral.
May- Roundup CT @ 12 Itha + Surpass 300 @ 0.2 Itha
14'' May- Weed assessment. Weeds very isolated and affected by last spray. None of these weeds have
seeded.

Paddock is fairly clean of weeds. Due to no weeds seeding during the fallow, it would suggest that this
paddock would be a good paddock to manage in a crop of cotton.

Strip G-6A - Sorghum Fallow

17-12-01 - Initial weed assessment

January - Roundup CT @ 12 IUha + Surpass 300 @ 0.2 IVha
February- Roundup CT @ 1.2 IVha + Surpass 300 @ 0.2 IVha
February - Fertilised - Minimum till application of urea.
March - Cultivated with Gyrol.
April- Glyphosate CT @ 12 IUha + Surpass @ 0.2 IVha
May - Cultivated with Gyral
June planted to wheat.

This is another paddock that was to be planted to cotton. When Cotton prices are very high, paddock are
tended to be fallowed for longer. With the drop in Cotton price Pat MCVeigh has not held as many paddock
over for Cotton.

Contact with the farmer has made it obvious that rotations are not setin concrete. The cropping program has
changed a number of times during the assessment period. Prices and moisture availability are the main
factors that govern what crop is planted rather than likely weed problem.



Farm 6 - Mac Patterson - Goondiwindi

Mac Patterson in contrast to Pat MCVeigh has a rigid cotton rotation. Fleabane was considered the worst
weed where there was not satisfactory control.

The cotton rotation is:

Wheat- Summer Fallow-Wheat- SIF- W/F - Cotton Winter Fallow- SIF.
The four paddocks monitored were:

I. - The fallow after the first year wheat,
2. - The fallow after the second year wheat
3. - The summer fallow after cotton and

4. -The cotton crop.

MC Block 6B - 1st Year Wheat Fallow

The wheat crop had been sprayed for weeds and the paddock was in good order exceptfor volunteer wheat
and a few patches of Barnyard grass, Urochloa and Red Pigweed. The paddock had not been sprayed or
cultivated since harvest.

November-Wheatharvested
6'' December- First weed assessment
9th December- Roundup CT @ 1.4 IVha + Garlon @ 0.05 IVha
20'' February- Roundup CT @ 12 IVha
March - Fire Harrowed and Fertilised - Urea 80 kg/ha - Direct drilled (Minimal disturbance)
21st March - 2'' weed assessment- No weeds due to harrow burning.
22'' April- Roundup CT @ 1.2 IVha
5'' June - Roundup CT @ 0.08 It/ha
10'' June - Wheat Planted - minimum disturbance.
28'' June - 3'' Weed assessment- No weeds crop emerging.

No weeds out of control. Paddock in very good order. Dry summer so weeds should not have been out of
control as there was plenty of time to control weeds between rains.

TD Gravel Pit-2'' year Wheat Fallow

Although there were no records of Fleabane in the weed count, however there were scattered plants in the
paddock as shown in Plate 37.
These plants were flowering and ifthey were not controlled would add seed to the seed bank and be a
problem in the future.



Plate 36 - Gravel pit block showing Fleabane flowering in a wheatfallow.

November -Wheat harvested
5'' December- 1'' weed assessment
9th December- Roundup CT @ 1.5 IVha + Ally @ 7 gin/ha
20'' February- Roundup CT @ 1.5 IVha
17'' April - Roundup CT @ I4 IUha
21st March - 2"' Weed Assessment
21st June - Roundup CT @ 0.8 IVha + Surpass 300 @ 12 IVha

Paddock keptin good order exceptfor odd fleabane that seeded, which showed up in the second weed
count.

Block 3 - Summer Fallow after Cotton

Paddock had a scattering of weeds that were seeding, exceptthe volunteer cotton, at time of assessment.

Cotton picked - April May 2001
Paddock had been ploughed during the winter as a pupae-busting operation.
4'' December 2001 -1'' summersprayfrosummerweeds.

Roundup CT @ 17 IVha +Surpass 300 @ 1.7 IUha + Ally 5 gin/ha
5'' December- 1st Weed assessment
49'' January 2002 - Roundup CT @ 1.5 IUha
End of January - Urea applied 175 kg/ha - Full Cultivation
18th March - Roundup CT @ 1.5 IUha + Surpass 300 @ 1.0 IVha
21'' March - 2'' Weed Inspection
17'' April- Roundup CT @ 1.2 IUha + Ally @ 5 gin/ha
24'' April - Deep Planted Wheat - Sunlin.
28'' June - 3'' Weed assessment - No weeds present.

Paddock clean of residual summer weeds and no sign of winter weeds on the 3' assessment.



TD BlockW3- Cotton Crop

October 2001 - Cotton planted Cotogard + Dualin the row.
15'' November- Shield spray- Roundup CT @ 1.5 It/ha
5'' December 2001 - 1'' Weed assessment.
15'' December-Verdict 520 @ 0.15 IVha + Uptake Crop Oil
18th December- Spray. Seed @ 1.5 IVha + Diuron @ 2.5 Itha
21st March 2002 -2'' Weed assessment

The fleabane growing in the cotton crop as shown in Plate 36, has escaped a spray and has branched out
and usually very hard to control at this stage. Usually high rates of Glyphosate Ct are not enough to control
the weed. A mix of Glyphosate CT and 2.4-D and Ally does a good job at controlling the weed, however the
addition of 2.4-D and Ally is not practical in a growing cotton crop. The cotton crop is clean of other weeds
however the amount of Fleabane in the cotton crop allowed to seed is a concern for future crops. Also it
would add a lot of expense to the fallow costs having to sprayfor Fleabane.
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Plate 37 - Cott. brion'Mac Patterson's property showing Fleabane growing in cotton crop.
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Plate 38 - Mac Patterson's cotton crop showing a healthy Fleabane plant growing.
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Plate 39 - Block W3 - showing residual Fleabane weeds just priorto cotton crop being picked.

The use of Spray. Seed and Diuron does not seem to do an adequate job of controlling Fleabane as seen in
Plate 39.



Farm 6 - Stuart Stirling - Pittsworth

Stuart Stirling has been growing dryland cotton for a number of years, He grows dryland cotton every year
and his cropping rotations are done to maximise his cotton profitability. His normal rotation is
Cotton -Wheat- Summer Fallow-Winter Fallow - Cotton

Due to the dry winter last year he did no plant wheat and therefore the paddock was planted to sorghum
instead and then next summer he will plant it back to cotton. One paddock where he planted wheatthis year
into last years cotton ground and then double cropped in ung beans back into the wheat straw. This is due to
a paddock of cotton doing well where it had been planted after a legume crop.
Stuart's property is on a lighter soil and the main weeds are Bladder Ketmia, Bathurst Burr and Buckwheatin
the winter.

Strip 3A - Cotton

Plate 40 - Stun Stirling's cotton showing patches of Red Pigweed.

Red Pigweed was a weed mentioned by Stuart but riot as weed that was not controlled satisfactory. While
inspecting Stuart's crops Red Pigweed stood out to be not adequately controlled this summer period in the
cotton and fallow. It is a weed that is hard to controliftreflan cannot be used due to too much stubble.
This was a block of Roundup Ready cotton and Stuart said it has revolution ised the way they control Bladder
Ketmia.

October- Cotton Planted

November - Roundup @ I kg/ha overthe top of the cotton - 2 to 4 leaf stage
13'' December - 1'' weed assessment
January- Shield spray- Roundup @ I kg/ha
29'' April- 2'' weed assessment
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Plate 42 - Cotton Strip on Stuart Stirling's after picking showing residual weeds.

Plate 42 shows weeds present at picking time. If paddock is cultivated or sprayed soon after picking, most
weeds would not seed.



Strip , -Sorghum

Sorghum was planted into cotton ground from the previous summer as there was no winter cereal planted in
the winter.

October- Sorghum planted
November- sprayed with Atrazine @ 1.5 IVha + Starene @ 0.5 It/ha
13'' December - 1'' weed assessment
March - Pre-harvest application RoundupCT @ 2.0 It/ha
Early April- Crop Harvested
Mid April- sprayed with Roundup CT @ IO It/ha
29'' April- 2"' weed assessment

Plate 43 - Sorghum paddock on Stuart Stirling's property showing weeds at the early stage of sorghum.

In the sorghum crop even though there seems to be a lot of Red Pigweed presentthe Atrazine + Starene
would have done a good job at controlling the weed and giving residual forthe rest of the crop. This is
highlighted by the factthere was no Red Pigweed in the sorghum crop at the 2nd assessment. However
there was barnyard grass in the sorghum crop that had seeded as shown in Plate 44.
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Plate 44 - Sorghum on Stuart Stirling's property showing Barnyard grass seeding after harvest.

Strip 2 Cotton Fallow

Wheat was planted into the cotton stubble of the 2000-2001 cotton crop. The wheat was planted late and
therefore it was very late maturing. As a resultthe spring rains caused a lot of summer weeds to germinate
before the wheat had been harvested. The crop was sprayed before harvesting but most of the weeds had
already seeded.

August - wheat planted
September-Ally @ 5 gin/ha + MCPA @ 0.5 Itha + Starene @ 0.5 IVha
1'' December- Roundup MAX @ I IVha
13'' December- 1'' weed assessment
December-wheat Harvested

I

,

January - Planted Mung Beans as a soil conditioner
March - Mun Beans sprayed out all' Pod
29'' April- 2' Weed Assessment

I

^:,

A lot of weeds seeded in this paddock butthe grower was not concerned due to the use of Roundup ready
cotton. The main weeds were Sow Thistles, Bladder Ketmia, Urochloa and Barnyard grass.

On Stuart's property it appears the problem of weeds are being treated rather than looking forthe cause of
the weeds and working on that to stop them seeding.
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Plate 44 - Stuart Stirling's property showing the weeds in the wheat crop. This is a missed strip from the
roundup spray that was applied to the wheat crop before it was harvested.
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Plate 45 - Stuart Stirling's Property showing dead Mung Beah plants and new weeds.
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Farm 8- Peter Taylor-Gurley NSW

Peter's main rotation has been:
Wheat - Summer Fallow- Wheat - SIF - Winter Fallow - Cotton -W/F - SIF

In 2001 Peter has tried to double crop barley into cotton stubble to shorten the rotation.

Cotton - Barley- SIF -W/F - Cotton

The only cotton paddock from the 2000/200, to be monitored had barley double cropped into it.

Field 54 - Cotton

October- Planted Cotton. NO Banded Herbicide
November- Roundup 1.5 kg/ha spray overthe top of the crop
December- Roundup 10 kg/ha spray overthe top of the crop
12'' December- I' weed assessment
January- Shield Spray- Spray. Seed @ 1.0 IVha + Gesagard @ 1.5 IVha
21'' March - 2'' Weed Assessment
No cultivation or spray since Spray. Seed & Gesagard mix.

On Peter Taylor's property the weeds not controlled satisfactorily in his opinion are:
Melons, Sow Thistles, Devil's Claw, Peach Vine (IPOmea), Clover and Sesbania.
Fleabane was not mentioned as a problem weed. This is usually how Fleabane starts out as it is usually
scattered plants that seed and the problem is worst next year.
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Plate 47 - Field 54 on Peter Taylor's property showing Fleabane at I weed assessment. Field clean of
other weeds.
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Plate 48 - Field 54\'On Peter Taylor's'-property. Fleab^'he'presehtju'st:prionto picking.

Field 5 - 1st year Wheat - Fallow

The Fallow after the 1'' wheat crop in this paddock was very clean of weeds. The only plants present were
volunteer wheat seedlings.

May-wheat planted
July-Ally @ 5 gin/ha + MCPA @ 0.5 IVha
November- Harvested
12'' December 2001 - 1'' weed assessment
Jan - Feb - Paddock has been Harrow Burnt and Ploughed.
21'' March 2002 - 2'' Weed Assessment
April - Planted wheat(Sunbrook) with full cultivation to control weeds
28'' June - 3'' weed assessment - no weeds growing in wheat crop

This paddock has been kept very clean and no weeds have appeared to seed. There were scattered plants:
Bladder Ketmia, Caltrop, Urochloa, Wild Gooseberry and Johnson grass, but none of the plants had seeded
at the first weed assessment. At the second weed assessment the paddock had been burnt and ploughed.
This was to remove stubble due to wheat disease concerns. At the third assessment the wheat crop had
been planted and was very clean. One Burr medic was counted in the 3' assessment.
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Plate 50 - Field 5 on Peter Taylor's properly showing a very clean paddock at the 2 weed assessment.
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Paddock had been burnt and ploughed.



Field 57 -2' YearWheat Fallow

First assessment the paddock was very clean of weeds with only scattered weeds present. On the second
weed assessment weeds had been let go and sprayed at a big stage and seeded before they were
controlled. Large Red Pigweed, Bladder Ketmia, Barnyard grass and the odd Fleabane had seeded prior to
the treatment and the Red Pigweed and the Fleabane look as though they may survive the treatment.

May-Wheat Planted
July -Topik @ 85 mis/ha + Ally @ 5 gin/ha + MCPA @ 500 mis/ha
November - Crop Harvested
12'' December 2001 - 1'' weed assessment
January- Sprayed Roundup CT @ ID IVha
16th March 2002 - Sprayed Roundup CT @ 12 IVha + Surpass 300 @ 7 IVha
21'' March 2002 - 2'' weed assessment

This paddock is a good example of being a clean paddock with scattered weeds and now that weeds were
allowed to seed, will have future problem with Red Pig Weed and Fleabane.

Plate 51 - Field 57 on Peter Taylor's property showing the odd weed in the summer fallow at the first weed
assessment. This is 2'' year wheat and the next crop to be planted will be Cotton in 2002-2003 season.
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Plate 52 - Field 57 on Peter Taylor's property at the second Weed. assessment;$h6Wing, large weeds that
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Field 9 Barley Planted into Cotton Stubble
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Plate 53 - Field 9 on Peter Taylor's property showing regrowth cotton in a barley crop. Crop was to be
sprayed before harvest, however a lot of the summer weeds had already seeded.



April 2001 - Cotton picked

JulX - Barley double cropped into cotton stubble12' December- 1'' weed assessment
December- Sprayed with Roundup CT @ 1.5 IUha prior to Harvesting.

December- Barley harvested
February - cultivated with Flexicoil Cultivator
21'' March 2002 -2'' weed assessment
June- Sprayed with Roundup CT @ 12 IUha
June - Planted to Barley

Weeds did get away when crop of barley was growing. Regrowth cotton is a serious weed in that it takes a
good cultivation to get good control or very high rates of herbicide are required making it expensive to
control

Barley is planted in the 2002 winter season that is the second winter cereal, and then the paddock will be
followed and depending on commodity prices the plan would be to plantinto Cotton 2003-2004 season.
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Plate 54 - Field 9 - Peter Taylor's property at the 2' weed assessment showing odd regrowth Cotton
surviving the cultivation operation.
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Farm 9- David Venz- GurleyNSW

David has grown dryland cotton but due to the price and weather conditions has riot grown cotton forthe last
2 years, Sorghum was planted into these paddocks instead and the winter fallows designated for summer
crop will be planted to either cotton or sorghum depending on the cotton price and weather conditions.

Field B- Summer Crop (Sorghum)

October 2001- Sorghum Planted - Dual @ 2 IVha in 50% Band over sorghum row
- Atrazine @ 2.0 IVha broad acre application

9'' December- Shielded sprayer between sorghum rows - Roundup CT @ 1.5 It ha.
12'' December- 1'' weed Assessment
January 2002 -2"' Shield Spraying - roundup CT @ 12 IUha
February- Pre-harvest sprayed Roundup CT @ 1.5 IVha
March - Harvested
21st March 2002 -2'' weed assessment

The weeds in the first and second assessment were growing in higher density in the skip compared to the
rows of sorghum. This is probably due to the Atrazine band and also due to the competition from the
sorghum plants. Fleabane was a prominent weed and Plate 57 shows that that the Fleabane survived the
shielded spray application of Roundup in the skip row. There was riot a lot of Fleabane in the row of sorghum
suggesting that the Atrazine band may have keptin clean or the coinpetion from the sorghum reduced the
weed density.

Plate 55 - Field B - David Venz's property showing sorghum grown in single skip configuration.
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Plate 56 - Field B - David Venz's property showing Fleabane in the skip of the sorghum crop.
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Plate 56 - Field B - David Venz's property showing residual Fleabane plants after harvesting the Sorghum.
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Field I - ,'* YearWinter Crop Fallow (Barley Straw)

This paddock was sprayed very late after harvest and there were a lot of weeds at the first assessment as
shown in Plate 57. The second assessment was taken on the 21 March and Plate 58 shows only the odd
big Milk Thistles were the main weed in the paddock.
Paddock was Barley in Winter 2001 and will be Wheatin 2002.

In-crop Herbicide -Ally @ 5 gin/ha + MCPA @ 0.5 IUha
November- 2001 - Barley harvested
12'' December 2001 - 1'' weed assessment
December- Roundup CT @ 1.5 ItIha
February- Roundup CT @ 1.2 IVha + Surpass 300 @ 0.5 IVha
Mid-March - Paddock fertilised with urea
21st March 2002 -2" weed assessment
April- Planted to wheat
28'' June - 3" weed assessment- small Sow Thistles just emerging
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Plate 57 - Field I - David Venz's property - Summer Fallow after first year of winter crop that in this case
was Barley.
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Field 3 - 2"' YearWinter Crop Fallow (Barley)

Paddock did not have as manyweeds as Field I as it has had two winter crops and there were less summer
weeds in the fallow, as shown on Plate 59. This highlights that crop rotation does control weeds to some
de ree.
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Plate 59 - Field 3 - David Venz's property showing barley straw during summer fallow.



Plate 60 - Field 3 - David Venz's property. Fleabane controlled with Roundup CT + Surpass on second weed
inspection(21stMarch2002). ..
Fleabane is a problem weed but if Glyphosate and 2,4-D mixtures are used when it is young, good control
can be obtained as in Plate 60.

In-crop Herbicide -Ally @ 5 gin/ha + MCPA @ 0.5 IVha
November- 2001 - Barley harvested
12'' December 2001 - 1'' weed assessment
December- Roundup CT @ 1.5 IVha
February- Roundup CT @ 12 Itha + Surpass 300 @ 0.5 IVha
21st March 2002 -2'' weed assessment



Farm 10 -Steven Wunch -Warra QLD

Steven has been growing cotton for a number of years and grows Cotton every two years in the same
paddock. As mentioned by a lot of the growers growing cotton has probably contributed to the weed
problem. Rotation is similar to Rob Cook's and hence has a similar weed spectrum.

Cotton Crop -2001-2002

October- Planted - Band of herbicide - Cotogard @ 5.0 IVha + Stomp @ 3.0 Itha
November - interrow cultivation

4'' December 2001 - 1'' weed inspection
December - interrow cultivation

April - Cotton Picked
18'' April- 2'' weed assessment

Plate 61 - Cotton Paddock- Steven Wunch's property, showing a clean band in the cotton row and weeds
outside the herbicide band.

Cotton paddock had some late weeds but did riot get controlled, as they would riot have affected final yield.
Also due the second half of the summer being very dry, weeds did grow out of control near the end of the
cotton season

Cotton Fallow

Main weeds were Volunteer Cotton, Bladder Ketmia and Red Pigweed.

April 2001 - Cotton Picked
2 deep workings prior to 4 December
4'' December - 1'' weed assessment
December- Roundup CT @ 12 It/ha
February - Roundup CT @ 12 IVha
18'' April- 2"' weed assessment
1st May - Roundup CT @ 12 IVha + 2.4-D amine 625 @ 0.1 Itha



Weeds were under controlin this rotation as it was a very dry summer from the I January. Caustic weed
showed up here in that when the paddocks are sprayed every 2 months this gives the weed time to geminate
and produce seed.
Conclusions

Allfarmers would like to stop weeds from seeding, however there is a wide range of circumstances that allow
weeds to seed on farms. Allfarmers had alleast one weed that they felt was not controlled to their
satisfaction. Most of this dissatisfaction was in having only I herbicide that gave acceptable control

Whatis causing the weed problem?? The weed is germinating and allowed to seed so the weed is self-
generating in most cases. There may be the odd instance where floodwaters bring in weed seeds, but in all
farms assessed weed were seeding at some stage during the assessment period.

My personal view, as an agronomist, is the best way to overcome the weed problem is notto let weeds
produce seeds. There are a number of strategies that Itry to employ with farmer clients and Ifeelthe weed
problems are being reduced.

I. Spray weeds when they are small. Itry to spray weeds in the first 2-4 weeks after they emerge.
Weeds are easier to kill when they are small, they are usually more actively growing, usually have
riot seeded and often hard to kill weeds can be killed with Glyphosate alone when they are small.

2. Always use an in-crop herbicide with the aim to have a clean paddock at harvest time.
3. Spray around roads and edges of paddocks, as often weeds will start here and work there way into

the rest of the paddock.
4. Chip surviving weeds before they seed or remove seeding plants from the paddock.

Some hard to kill weeds that were mentioned in the projectthat become hard to killin the fallow when they
are considered large weeds.

Fleabane, Red Pigweed, Bladder Ketmia, Sesbania and Sowthistle are all weeds that can be controlled very
well with Glyphosate CT when applied to young actively growing weeds. Ifthese weeds are allowed to grow
into large plants, then herbicide mixes are usually required to obtain good control.

In my area most growers on average are spraying their paddocks once per month during the summer. From
the farm monitoring most farmers are spraying every 2 months with alleast a 2-way mix of herbicides. Also
the Glyphosate rates are 1.2-, 5 L/ha while we try to use 0.6-1.0 Uha of Glyphosate CT.

There is never a perfectfarm and weather, family commitments can cause weeds to get away. The biggest
reason why weeds tend to get away is when growers are waiting for a second germination and then it does
rain and stays wetfor a long period allowing weeds to seed. Ifweeds are allowed to seed they have that
weed for between 2-7 years depending on the type of weed.

Ifeel most weed problems in the cotton crops monitored resulted from that weed seeding in a fallow
prior to the cotton crop. In the case of Fleabane Ithink the weeds may have been old plants that
have regrown in some places, as it is a perennial plant.

Take home message - Keep fallows clean, spray young weeds, chip surviving weeds.

The End




