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a Surve of weeds in cotton

A survey form asking the cost of weed
control, the major weed problems and the
herbicides used was sentto fifty two cotton
growers from the seven major cotton areas
of New South Wales. On average, weed
control costs the cotton grower $187/ha
annually. The major components of this
cost are $761ha for herbicides in cotton and
$671ha for hand chipping. The most
important cotton weeds are noogoora burr,
bathurst burr, nutgrass, Chinese lantern
and peach vine. Although these weeds are
problems on a large proportion of the
cotton growing area, repeated use of
herbicides, cultivation and chipping are
reducing theirimportance. However,
nutgrass, which is a major weed problem
on 15% of the cotton area, is escaping the
weed management practices currently used
and is rapidly spreading in many fields.
Brown beetle grass is an important weed on
irrigation channels and is not controlled by
the registered herbicides. Trifluralin,
diuron and fluometuron herbicides are used

in cotton by over 60% of cotton growers.
Glyphosate is used by 59% of growers in
tallows before cotton, and atrazine, diuron
alld glyphosate are used by over 60% of
growers to control weeds on irrigation
channels.

I. Nori Technical Sum

nuts can multiply at least 10-fold over the
summer period. This rate can be reduced
80% by a directed application of glyphosate
during the cotton crop, but was not altered
by an application of MsMA (a commonly
used herbicide). C. b!fax has a much lower
reproductive capacity, producing less than
2 nuts over summer, and the production of
nuts was reduced 90% by glyphosate and
60% by MsMA, when used as directed
applications in the cotton crop.

Although nutgrass (C. rat, !ridtts) competes
strongly with cotton, it appears that cotton
competes poorly with nutgrass, which was
able to grow equally well in the cotton row
or in the furrow. There was a strong
relationship between cotton yield and
nutgrass density, with high densities of
nutgrass reducing cotton yield by up to
90%.

ar

Generally cotton growers are dissatisfied
with the hioh cost of weed control, and the
ineffective ness of control of problem weeds
such as nutgrass. Growers recommended
that research into nutgrass control should
be given top priority.

Similarly, noogoora burr competes strongly
with cotton, and it was found that a sinole
burr in 10 in of cotton could cause a 6%

cotton yield reduction.

Aspects of nutgrass ecology and
management have been examined. The
principle nutgrass problem in cotton was
identified as Cypertts ror"nctt4s, with C.
bra. x as it secondary problem.

C. roninc!I'S 1'6produces asexualIy by
underground nuts tilld in irrigated Cotton,

b

Caustic weed is a pest which is less
obvious but nearly always present at high
densities in cotton, although it is rarely
controlled. It was found that even at high
densities caustic weed causes little or no

yield loss in cotton, and is easily controlled
by some of the commonly used cotton
herbicides.

Field Ex eriments

A study on Ms^/LA herbicide found that this
chemical caused a reduction in cotton yield

to 18% when IISed in theof up
recommended manner. Also, the reduction
in cotton yield was riot altered by the time
of day when the MsMA was applied,
although applications during the warmer
period (December) caused a much greater
yield reduction than applications in
November.

A preliminary look at the pre-emergent
cotton herbicides found that none of them
gave good weed control, and that
regardless of any 'root pruning' effects,
there was no difference between thenI in

their effect on cotton yield.



Weed control always features very highly
in surveys of research priorities and field
problems of cotton. M. Fay presented a
survey of agronomists and consultants at
the 1986 ACGRA Conference. This
survey highlighted that weed control was
the only niajor weed problem ai'ea which
had no Government research effort. The

weed control probleni exists because of the
high cost of control, and the severity of
yield and quality penalties that occur with
weeds. The environment of North-west

NSW encourages weed problems,
particularly when developing froni dryland
pasture to irrigated cropping. Extended wet
periods encourage weed germination and
hamper control, and flooding carries new
seed into fields. With the rapid expansion
of cotton into new areas and the shift to

alternative niethods of tillage, there are
many weed problems in the industry where
growers have difficulty in maintaining
control.

3. Back round by To instigate research into the control of
broadleaf weeds, nutgrass and other
problem weeds in cotton.

5.1ntroducto Technica
Informatio

Because the industry has had no weed
research input from Government bodies,

producers and companysonie

representatives have developed strategies
and experience in dealing with problem
weeds. There is a need to collate this

information and experience, so that it can
be used to refine research project planning
and also be extended to growers. However
the main requirement of research is to
undertake experiments which test
application methods of chemicals against
problem weeds such as burrs (bathurst,
noogoora and datuTa), nutgrass and the
lake-alls.

Weed control costs cotton growers about
$130 ha" for chemicals, cultivation and
hand chipping, a total cost of over $16
million to the NSW industry. There are
many instances where costs are greater
and/or management does not achieve full
weed control so yield or quality is affected,
resulting in substantial reductions in
returns; there is no available estimate of this
cost although American research data
indicates that weed competition could easily
account for a 20% yield reduction.
Because of the expansion into new areas
and the adoption of new tiliage systems,
there are many instances where new weed
problems are being encountered.

a) To conduct a grower survey of weeds,
control practices and costs in the NSW
cotton growing area, including rotation

fallows and channels. Thiscrops,
information is to be collated and

disseminated to the industry. The
information will be used to prepare a case
for the need for future weed research, and
the direction of such research.

6. Research Methodolo

4. 0b

of weeds in cotton wasThe survey
conducted during 1989 and analysed in
1990. A survey form was developed in
consultation with researchers, consultants

and was mailed toand cotton growers
approximately 10 growers in each of the
major NSW cotton growing areas; in all 52
growers were surveyed. The form was
collected during a visit when weed control
and other related matters were discussed.

The information, which was largely
subjective, was categorised and fed into
spread sheets for statistical analysis, with
means separated by standard errors. A
paper presenting allthe results was sent to
the cooperating growers, and results were
published in the Proceedings of the 1990
ACGRA Cotton Conference, The
Australian Journal of Experimental
Agriculture, and The Australian Cotton
Grower.

ectives

A series of replicated complete block and
split plot glass house and field experiments
examined aspects of weed ecology and
herbicide efficacy in cotton. Results were
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7. Detaile

The weed survey covered 52 of the 350
cotton growers registered in NSW, and
66100 ha, approximately 40% of the NSW
cotton growing area. On average, these
properties had been growing cotton for 9
years'

rv fw. ,.

Resul s & Discussion
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it The cost of weed control

The average cost of growing cotton is
presented in Table I. Although the cost of
weed controlis not a large proportion of the
total variable costs of cotton of $1400 ha",
weed control costs can be very high on
individual fields. In particularly bad fields,
the hand chipping bill alone may exceed
$300 ha". The highest chipping bill
recorded was $180 ha", and the lowest
$12 ha".

n r I

n In

the cultivation and herbicideescape
strategies. These weeds are often in the
cotton Tow and gemiinate from beneath the
herbicide band. Weed problems will also
be accentuated when seasonal conditions

prevent the application or incorporation of
herbicides (particularly pre-emergent) and
delay inter-row cultivation and the
application of post-emergent herbicides.

Accurate and timely applications of
herbicides reduce the need for chipping,
although the safety margin of the cotton
herbicides is such that some chipping is
always necessary.

.

r
.

r

Table I. The variable costs for weed
controlin cotton.

.

n h

Inputs

In cotton

W

In fallow

Cultivation

Herbicides

Chipping

Cultivation

Herbicides

Cultivation

Herbicides

Total

On roads &

channels

Cotton growers identified 34 weed genera
as problems in cotton, although 6 were
only mentioned by single growers. Fifteen
genera were important in at least 4 of the 6
regions surveyed and are listed in Table 2.
Of the remaining weeds, none were
considered important on more than 7 of the
52 properties surveyed.

Of the 10 weeds listed in Table 2, noogoora
burr, bathurst burr and datura are large
plants that contaminate lint and physically
obstruct harvest. Nutgrass, haloragis
takeall and polymeria takeall are extremely
competitive plants, with rhizomatous root
systems, and are difficult to control.
Chinese lantern and yellow vine interfere
with cultivation and harvesting.

Generally these weeds are weeds of
pastures and are native or naturalised in this
region. Noogoora burr, bathurst burr and
datura are hard-seeded and are a long term
problem. Nutgrass produces nuts and is
resistant to cultivation.

in Cotton weeds

$1ha

19

76

67

4

3

11

6

$187

The breakdown of weed control costs
shows the reliance on herbicides and

chipping for weed control in cotton.
Chipping is used to remove weeds which



River banks, water storages and irrigation
channels are a potential source of weed
infestation. Importantly, weeds may also
restrict water flow, silting up channels and
causing long term problems, although
weeds on storage dams may protect and
stabilise the walls of these structures.

Table 4. The problem weeds of irrigation
channels listed in order of

importance'.

9". of Importance

properties

10

Weed

problem on channels as in cotton, due to its
prostrate habit, but is very difficult to
control with either herbicides or cultivation.

Couch is also very difficult to control with
herbicides or cultivation, but on some
properties is considered beneficial on
storage darns. Smart weed and cumbungi
are common weeds of water ways but were
not important problems on most of the
properties surveyed.

4.6Brown beetle grass 54

2.434Nutgrass
2.334Couch

2.224Barnyard grass
2.1Noogoora burr 26

I .718Summer grass
I .O14Smart weed

0.818Yellow vine

0.710Cumbungi
A score of 10 would mean every grower
considered the weed to be the most

important.

of channel weed controlA wide range
management strategies exist, ranging from
heavy applications of residual herbicides
and mechanical cultivation to maintain weed

free channels, to occasional applications of
knock-down herbicide to manage the weed
population. Consequently the weed
spectrum which emerges as a problem on
channels reflects the weed control program.
Where knock-down herbicides are used, a
wide spectrum of shortlived annual weeds,
and perennial weeds become problems,
whereas regular applications of residual
herbicides selects out the small number of
weeds resistant to the herbicides used.

hn Ihri

In addition to the 34 genera identified as
weeds in cotton, a further 11 were
identified is weeds of irrigation channels,
although only 3 of these are important
weeds. The 9 weeds identified as
important in at least 4 of the 6 regions are
listed in Table 4; 5 of these 9 weeds were
also major weed in cotton (Table 2).

Most weeds of channels were also

important in cotton. Brown beetle grass is
the major weed problem on channels, asit
is a large plant which obstructs channels,
produces large quantities of seed and is
resistant to the currently registered
herbicides. Nutgrass is not as important a

Table 5. The irrigation channel
herbicides.

9^', AverageHerbicide

Atrazine

Glyphosate
Diuron

Chiorsulfuron

Pendimethalin

Dicamba

use

76

72

68

34

12

10

nO

1.20

1.91

1.28

0.96

0.96

2.42

Rate

(han,
9.0 I

1.9 I

10.5 I

30 g
6.4 I

0.8 I

Heavy rates of atrazine, diuron, and
chlorsulfuron are applied for long term
residual weed control (Table 5), and are
generally used in combination. Commonly
a different herbicide combination will be
used on tail drains and head ditches, where
the herbicide could contanxinate the cotton.
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Nutgrass identification

Nutgrass is a world wide problem in
irrigated, summer cropping. Several
nutgrass types occur in the cotton area, but
their identification is uncertain, although
there appear to be differences in the degree
of competition in cotton and their response
10 control treatments.

N

Fi I

r

12

Nutgrass types were collected from the
Macquarie, Namoi and Gwydir valleys.
Plants were grown in a glass house for 18
months, and identified as Cyperus
i'o111/1dL!s, C. by10. x, C. victoriensis. , C.
of 4/1/01'171is, C. o1/6i'nillori, s and C.
eragrosns.

C. 10/11ndL, s and C. byor are common in
cotton fields, and are serious weeds. C.
\'ICJoriensis is very common along road
sides, but has not been seen in fields. C.
difformis has not been seen in the field, but
seedlings have germinated from field soil
samples, C. onerit^10rus was found on a
channel bank, and C. eragrostis occurs in
sonie drains.
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Efficacy of glyphosate and 2,4-D
for Cyperus rotundus control

The efficacy of glyphosate and 2,4-D
herbicides was assessed on C. roll, ridus in
a fully randomised experiment with 8
treatments and 3 replicates. Herbicides
were applied in summer and autumn and
the treatment effects were assessed by soil
sampling in the following spring.

Even in a site that appeared uniform, the
nut density in the field is highly variable.
Although there has been a difference in nut
density between seasons, to date the
treatments have had no significant effect.
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E^I_. The average nut countin spring
1989 and 1990, from a 0 - 15 cm
soil core.
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The reproductive potential of
translocated Cyperus rotundus

and C. bifax nuts in cotton

The rapid spread of C. rat"rid"s in many
cotton fields can probably be attributed to
frequent cultivation, and particularly inter-
Tow cultivation during the cotton season.
To assessthis problem, an experiment was
established to examine the fate of nuts
sown into cotton and removed at known

intervals. The experiment was a complete
factorial using 2 species (nuts of
C. rompzd"s and C. b!fax), 3 sowing times
(the start of November, December and
January), 4 recovery periods (after 2, 4, 8



population per planted nut was lower from
the higher nut density, although the
absolute shoot density was much higher.
The directed application of glyphosate
reduced the shoot density by 70 to 90%.
MsMA had no effect on the shoot density
of C. rat"ridus, but caused a 47 to 57%
reduction in the shoots of C. b!fox.

The effect of herbicides and

inter-row cultivation on Cyperus
rotundus control in cotton

14

Long terni field experiments were
established in the Macquarie and Namoi
vallevs to assess the effect of herbicides
and cultivation on the management of C.
form^dL!s in cotton. Soil samples were
taken prior to the initiation of the

the C. ratundL, sexperiment to Inap
population, and at 12 monthly intervals to
assess the progress of treatments. Cotton
yield was also measured to determine the
effect of the treatments. The experiment
was a randomised complete block with 16
treatments and 4 replicate.

nutgrass density as determined by soil
sampling.

,

The effect of herbicides and

cultivation on Cyperus rotundus
control in a cotton fallow

Long term field experiments were
established in the Gwydir and Namoi
valleys to assess the effect of herbicides
and cultivation on the management of C.
ratttndus in a fallow prior to cotton. Soil
samples were taken prior to the initiation of
the experiment to map the C. roll, ridus
population, and at 12 monthly intervals to
assess the progress of treatments. The
fallow will be maintained for two seasons

and the C. rorund, ,s competition in the
following cotton crop measured to
determine the effect of the treatments. The

experiment is a randonTised complete block
with 16 treatments and 4 replicate.
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Figure 2. The relationship between cotton
yield and nut density.

o

The area of influence of two large weed
species, datura noogoora burr, was
assessed by hand picking individual cotton
plants within 4 in of the weed, which
occurred in the cotton row.

20 30to

Nuts per soil core

The treatments had no effect on cotton
yield, but there was a highly significant
relationship between cotton yield and the

cotton

Statistical analysis showed significant
reductions in cotton yield for up to I in
away from the weed. This means that in
the field, a single noogoora burr results in a
32% reduction in cotton lint yield on

for the metre either side of theaverage
weed, which equates to a 6.4% yield
reduction from a single burr in 10 in of
cotton row.

40



Even though the site was irrigated, the
herbicide response was not nearly as good
as expected, apparently because the caustic
weed were stressed. Diuron at 3.0 and 2.5
L gave good control (85% kill), but the
non-diuron treatments were not better than
the control.

Appraisal of caustic weed
competition in cotton

The effect of caustic weed competition on
cotton yield was assessed by a randomised
coniplete block experiment with 6 densities
and 6 replicates. Caustic weed was thinned
by, chipping to densities of 0, 4, 10, 20, 30
and 40 plants in" and the weight of seed
cotton was recorded.

16

alone, and an 18% reduction from spraying
twice, early December and late December.

In situations of sever weed competition, the
yield reduction caused by MslVIA will be
less than that of the competing weed
species. However, this herbicide should be
considered only as a last resort, and spot
application should be used where ever
possible.

The cotton yield averaged 2825 kg ha' ,
with no significant effect of caustic weed
density on cotton yield.

lv The effect of MsMA on cot on

The effect of temperature and
repeated applications on the
efficacy of MsMA on cotton

MsMA (monosodiuni methanearsonaie)is
applied ill November, December and
January to control nutgrass, noogoora and
bathurst burrs in cotton. The label advises
that MsMA should be applied to actively
growing weeds, under dry, hot conditions
when air temperatures are above 21'C, but
there is no data on the extent of cotton yield
suppression atInbutable to MsMA. A
randomised factorial experiment was
established using 3 application temperature
ranges (<20, 21-24, >26'C), 8 application
times (from niid-November to late
December), and 4 replicates.

Over all, spraying at the two higher
temperatures reduced cotton yield by 8%.
There was no yield reduction from a late
November spray, a 13% yield reduction
from an early December spray by itself, an
11% reduction from a late December spray

The effect of time of day and
repeated applications on the
efficacy of Ms A on cotton

A factorial experiment was established
using 3 application times (6 anI, 10 am and
3 pin), on each of two occasions, with
treatments on neither, either or both of
these times and with fourreplicates

There was no effect of time of day o11the
results. Spraying in inid-December alone
resulted in a 22% yield reduction, and in
late-December alone caused a 23%

reduction. Spraying on both occasions
resulted in a 32% cotton yield reduction.

The results clearly show that there is no
effect of spraying at an particular time
within a day. This conclusion seems
reasonable, as there is a delay between
MsMA application and the onset of visible
spray symptoms. It will be the average
temperature for the 2 or 3 days following
application which effect MslVIA's efficacy,
not the temperature at the moment of
application, although applications in the
evening, followed by a cold night, may
decrease herbicide efficacy.



Table 14. The treatment effects on caustic

weeddensit Iantsm'

Herbicide

Normal .. jgb_

8.0Aa 10.3Aa 13.2Aa

7.8Aa 9.4Aa 5.8Ab

pendimethalin 8.2Aa o. 9Bb o. 3BC

Values in the same column, followed by
the same upper case, superscript letter,
and values in the same row with the

same lower case super script letter are
not significantly different, as separated by
the Duncan's multiple range test.

fluometuron

metolachlor

Nil

18

Rate

There was no herbicide effect on cotton

ha~ of>, ield, which averaged 1044 kg
cotton.

The retention of wheat stubble did not
reduce the seedling establishment problem,
and so the work will not be continued.
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A grower s ryey of we ds and he bicide
i th New South W Iesco ton in ustry

G. W. Choi. Ies

NSW Agriculture & Fislicries, Agricultural Research SIaiion, Narrabri, N. S. W. 2390, Australia.

Summary. In 1989, 52 cotton growers from the presently affect15% of the cotton area, are escaping t e
7 major cotton areas of New South Wales were weed management practices and rapidly becoming the
surveyed regarding their weed-control costs, major major weed problem in niany fields. Diplocliiieji!sca is
weed problems and herbicide use. This paper presents a major weed on irrigation channe s an is no
anddiscussesthemajorresultsfromthissurvey. controlled by theregistered herbicides. ri urain,

On average, weed control costs the cotton grower diuron and fluometuron herbicides are use in cotton y
$A187/11a annually, the major components being $761}Ia over 60% of cotton growers. Glyphosate is used by ^9%

of growers in fallows prior to cotton, and atrazine,for cotton herbicides and $6711ia for hand chipping. The
diuron and glyphosate are used on irrigation channelsmajor cotton weeds are X@nth^^inI occidentalc,
by over 60% of growers.X. spillosi, ni, Cyperus spp. , Pitys@I^^ spp. and IPOnioea

Generally, cotton growers are dissatisfied with10nchophyllo. Although these weeds affect a large
the high cost of weed control and theproportion of the cotton-growing area, their incidence is

generally stable or declining under the current ineffectiveness of control of some pro Gin wee s
inariaoement systems. However, Cypei'I'S spp. , which sucli as Cyj?@111s spp.

In New South Wales, cotton growers are concernedIntroduction
by the inefficiencies of the current weed managementSeedling cotton is relatively uricompetitive, and
strategies, the high cost of weed control, and the highuncontrolled weeds can result in no harvestable cotton

(Keeley at o1. 1986). Weeds reduce cotton yield cost and limited availability of hand chipping.
This paper reports the results of a grower survey ofdirectly by competing for light, nutrients and water,

weed problems, weed-control costs, and herbicide useand the^ reduce cotton quality by lint contamination.
patterns, to identify the major short comings of theWeeds may also interfere with water flow through
weed-control system. TITis information will be used tochannels and fields, reducing irrigation efficiency and

increasing waterlogging, and may reduce harvest design a researcli program for prob Gin wee s in
efficiency. Weeds harbour insect pests and cotton Australiancotton.
diseasepathogenS. Materialsandmethods

The effect of weed competition on cotton yield has ., ,Sill'\, ey, died o11d data collection ICc/I, Iiq"e
riot been closely examined in Australia, although The survey covered 52 properties in the New South
results are published by researchers elsewhere- wales cotton- Towjn" region, which was divided into
Snipes ei o1. (1987) found that X0,111^iu, ,I SII'unia, 'iuni 7 geographical areas based on the river valleys (see
that emerged with cotton and was removed after only Table I). With the assistance of District Agronomists,

' h Properties where cotton is a major ami en econ 6
cotton caused yield reductions ifnot controlled Within ,a hjcajdjsjrlbutjon. OnI datafromtlieMacintyre,
4-6 weeks, but weeds emerging after more than Gw djr, Namoj and Macquarie Valleys are discussed
8 weeks did not reduce yields. They reported up to individually.
90% yield reductions where weeds emerged 2 Weeks A TVe wassenjto each grower, followed by an
after cotton and were riot controlled, and 85% where interview. Cotton growers were asked for information on
weeds were not controlled until 11 weeks after cotton their weed control in the 1988-89 season, and for
emergence. IPOmoeo hederoceo, at only I Plant Per i, fonnatjon on previousseasonsif 1988-89 was atypical.
2 in of cotton and planted at the same time as cotton
or 4 weeks later, resulted in no harvestable cotton and SUI'\, ey details and methods of@, lob, sis

7/1e cosiqfweed control. Growers estimated how muchan 11% yield reduction when planted at 8 weeks
they spent on weed control each year in cotton, in fallows,(Keeley at a1. 1986).

Se



$26 million for N. S. W. The major components of this fields, with a trend of 7.6. Similarly, Sesb@"ia
were $761ha for herbicides in cotton and $6711ia for cannab^}10, Halorogis glauca and Polymerio longjfo!ia,
hand chipping in cotton. This agrees wellwith $165A'Ia, not recorded as problems by Felton (1979), are now

major problems on some properties and could becomeestimated by Patrick ei o1. (1990) as 12% of the total
industry-wide problems. This is in spite of the $187/11avariable costs of $1400/ha for cotton growing.
spent on weed control, representing $26 million/yearMCMillan (1987) estimated the weed-control cost in
over the N. S. W. cotton industry, and is a major concern1984-85 at $130/11a, with $62 for herbicides, $58 for

chipping and $10 for cultivation, again similar to the to cotton growers.
Of the weeds listed in Table 3, X. occide, 1101e,current estimate and indicating only a smallincrease in

X. spillos"ni and Dafui'@ spp. are large plants thatcosts overtime.

Although the weed-control cost is not a large compete strongly with cotton, contaminate lint and
physically obstruct harvest. Cyper"s spp. , H. glaucaproportion of the total variable costs, weed control
and P. 10/18jfotro are extremely competitive plants withcan be very expensive in individual fields. In
rhizomaious root systems, and they are difficult toparticularly bad fields, hand chipping alone may
control with cotton herbicides and cultivation.exceed $300/11a. The highest chipping cost recorded
Physalis spp. and T, 'ib"Jus spp. interfere withwas $180/ha (averaged over the property), and the
cultivation and harvesting and nib"Jus spp. can alsolowest $1211ia. On 2 properties, chipping had largely

been replaced by spot spraying and shielded injureoperators.
applicationsofglyphosate. Generally, theseareweedsofpasturesandarenative

or naturalised in this region. Xoiz!I^turn occideiiiole,
X. spinos"in and Datura spp. are hard-seeded and are aMaio, ' collo, I weeds long-terni problem. Cype, '"s spp. produces rhizomes andCotton growers identified 34 weed genera as

problemsincotton, although6wereoniymentioned is resistan o. cu i , .g
once. Twelve genera were important on atleast 15% of P- longifOliQ. With the e^CGption o ype, ys spp. , a othese weeds are susceptible to 2.4-D, which cannot bethe properties surveyed and are listed in Table 3. used in cotton.In most cases, the important weeds affect a large

In a survey of wheat management for northernproportion of the cotton area but are being controlled by
the present weed management practices and have a N-S. W. , Martin at a1. (1988) found a similar spectrum
stable or declining incidence; Xoiithiuni occideiiio!e, of problem summer wee s, at oug yper"s spp.
rioted asthe worst weed, affects 44% of the cotton area not recorded as a PTO em an . occi e

lesser problem than in cotton. These differences can bebut is a diminishing problem, with a trend of -3.6
expected for a non-irrigated, winter crop. Reporting the(Table 3). Cype, '"s spp. are the major exceptions, rioted
problem weeds of soybeans, Felton (1979) produced aas the second worst of the weeds. They affect only 15%
similar list to Table 3, with the major difference beingof the cotton area but are rapidly spreading in many

Weeds and herbicide use in collon 389

Table 3. The weeds that growers identified as important problems in cotton
Weed importance (mean =Ls. e. ) was Talked from 10 10 I, where 10 means that all growers consider the weed

10 be the most important
For trend in incidence (mean :L s. e. ), 10 is rapid increase, O is stable incidence and -10 is rapid decrease

Percentage ofPercentage ofWeed species
area affectedproperties affected

X@"thin", DCcide, Mole

Cyper"sspp
X@"thin"ISPinos""I
PIiys@lis spp.
IPO"IOC@ 10/1cliOpliyl!a
Hihisc", trio, Inni

Datura spp
Trib"!us spp.
Hojor@Bis glauca
Polymeri@ 10/18jj'o11b
Sesbo"in carinabi"a

Echinochloa erus-80/11
Salvia r41ex@

87

79

60

46

42

40

38

37

37

23

25

21

17

Weed

importance

6.6 :^ 0.5

5.3 ,: 0.5

47 :L 0.6

3.2 :!: 06

3.1 :L 0.6

2.9 :^ 0.6

2.6 :!= 05

2.5 * 0.5

1.8 a:04

1.5 * 04

1.4 :t 0.4

1.1:to. 3

1.1 :L 0.4

44 =L 6

1st3

34 :!= 6

18*4

20 ,=4

22 a= 5

14, :4

16 :!: 4

4*:2

3*2

4*2

10^4

5 ,: I

Trend in

incidence

-3.6 :t 1.1

7.1 a: 0.8

-1.5 :t 10

-1.7 ,: 12

-1.8 * 0.9

-2.9 :L 1.2

-3.3 * 1.0
-2.5 ,: 1.0

4.2 a: 09

3.3 * 1.3

6.3 * 1.1

-3.3 ^ 1.3
-2.5 * 1.4



Table 7. Weeds occurring in irrigation channels

Weed imporiancc was ranked (mean :t s. e. ) from 10 to I, where 10
means Ihai all growers consider Ihc weed 10 be the most important

Species

Dip!ach, lensco
Cyperi, s spp.
C}', 10do, I docO'!0, I
EChi, lociiloo cri, s-80/11
Xa"1/1/11", 0Cci'delliO!C

Digiiorio spp
Persicario spp.
nibii!!us spp
Tip/Ia spp

Properties affected (%)

Weeds and herbicide usc in cotton

irrigation channels, although only 3 of these 11 were
important on at least 15% of properties. These important
weeds are listed in Table 7.

Dipl@chne fusca is the major weed of irrigation
channels and is difficult to control, but it is not a
problem in cotton. It is a large plant which obstructs
channels and it is not controlled by heavy rates of
diuron, atrazine or glyphosate. It can be mechanicalIy
controlled, which may mean removal by hand, but this
is expensive and time Consuming. C}pelvis Spp. are not
as important a probleni on channels as in cotton, due to
their prostrate habit, but are very difficult to control
with either herbicides or cultivation. Cynodoii
doc!ylo, I is also difficult to manage with either
herbicides or cultivation but may be beneficial for
erosion control.

54

34

34

24

26

18

14

18

10

InIPOriance

Table 9. Growers' opinions of the effectiveness of their channel
weed-control practices

Growers replies wcrc graded (mean a:s. e. ) from 10 (satisfactory control)
10 -10 (unsatisfactory control)

4.6 ,: 04

2.4 t 0.3

2.3 :L 03

2.2 * 0.3

2.1 t 0.3

17, =03

ID *: 0.2

0.8 :L 0.2

07:^02

Major river valley

Macintyre
Gwydir
Nanioi

Macquaric
Overall

Weed management o11 ting@lion channels
Growers reported a wide range of management

practices for channel weeds, from heavy applications of
residual herbicides and Tenular mechanical cultivation to

maintain weed-free channels, to occasional applications
of knock-down herbicide.

The more common herbicide programs involved
heavy rates of atrazine, diuron and chiorsulfuron, for
long-term weed control (Table 8), applied in

combination after the last irrigation in autumn. Airazine
and chlorsulfuron are not nonnally used on head ditches.

Glyphosate and dicamba were used to remove weeds
escaping the residual herbicides and were applied at any
time. Only 4% of growers relied solely on knock-down
herbicides.
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Effectiveness

Effecti\, eiiess of management sysiemsfoi' chainiel weeds
Channel weed management was more of a problem

on properties that routinely use dryland rotation crops, as
this effectiveIy increases the area of channels relative to
the cotton area, and some channels are not used for
several seasons.

Overall, cotton growers considered that their channel
weed management practices were effective, with the
Namoi Valley the only region giving an unsatisfactory
average response (Table 9).

Colio, I weed manage"ICnisysiei?Is
This survey highlights the need to define the effects

of weeds on cotton production and to understand the
effects of management on weed populations. Weed
controlis based on large inputs of herbicides and hand
chipping, which are in most cases reducing the
incidence of problem weeds over time. Nevertheless
Cyperus spp. , S. cannabinQ, H. glauca and
P. 10/18jfoli@ are escaping current weed management
practices, reducing cotton yields, and decreasing
production efficiency and profitability, and new weed
problems may appear in the future. Based on the
survey results, a series of experiments on Cyper"s spp.
has been commenced. These experiments will examine
aspects of Cypei. Ms ecology, and management systems
for these weeds.

Table 8. Herbicides used for weed control on irrigation channels,
and percentage of properties using herbicides

0.0 :L 33

5.5 :^ 2.0

~1.4 t 2.9

4.0 * 3.1

3.4 :t 1.3

Arrayine

Glyphosate
Diuron

Chlorsulfuron

Pendimcthalin

Dicamba

Properties using Average n
applicatioherbicides

76

73

67

33

12

10

121

191

1.30

096

0.96

2.42

Application rate
(per ha)

9.0 L

1.9L

10.5 L

30.0 g
3.6 L

0.8 L
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WEEDS, A COSTLY SQUATTER?

Grandm Charles, Research Agro"omis, (Weeds in Colio"),

NS ' Agriculture & Fisheries, Agricultural Research Station,
arrabri, NS\\' 2390.
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Introduction

Over the past 2() years, the Australian cotton industry has become increasingly
sophisticated, untiliiis now a world leader. However, despite the research push in
pest nianagement, plant breeding, nutritional and soil problems, the humble weed
has been a largely overlooked, but costly squatter. Weed control costs the industry

about $30 rillllion each year; the cost of reduced yields, lint contamination,

increased pest and disease problems, enforced rotations, and reduced cultivation,

irrigation and harvesting efficiency would far exceed this. V, '66ds result in the
inefficient use of resources in an otherwise efficient industry.

In late 1988 a research program was commenced at Nanabri Research Station

looking at weeds in cotton, jointly, funded by NSW Agriculture & Fisheries and the

Cotton Research Council. This projectis focusing on defining the weed problems

in cotton, the factors contributing to these problems and the practices available to

overcome them. It has initially involved a survey of weeds and weed control

practices, and the development of a weedsresearch program.

This article presents some of the results of the weed survey, which was

conducted in 1989, covering 67 600 ha, representing 48% of the NSW cotton area,

and involving 52 growers. The survey used a set fomiat, but involved an interview

where a wide range of issues were discussed.

I 9 5

t .

,.

..

The cost of weed control

The first, and probably most difficult section of the survey related to the cost of
weed control and the components of this cost Gable I). There was a wide runge in

costs between properties, varying from $101t0 $357 ha', and averaging $187 ha'.
The hand chipping cost was particularly variable, ranging from $180 (on 2 separate
properties), to $12 ha". On a couple of properties, hand chipping had largely been
replaced by spot spraying and shielded applications of Glyphosate.

The current weed control strategies rely heavily on herbicides and hand

chipping. Accurate and timely applications of herbicides reduce the need for
chipping, but because of the marginal safety of cotton herbicides, chipping is

^

~~I
^ -.

Histo for weeds!



majorexception, noted asthe second worst weed. It affects only 15% of the cotton
area, but is rapidly spreading in fields (trend of 7.6). Similarly, Sesbania,
Haloragis Take All and PolymeriaTake All are majorproblems on some properties,
and could become industry problems.

Table 2. The problem weeds identified by fanriers.

Importance

19 7

Important
weed

Noogoora burr

Nutgrass
Bathurst burr

Chinese lantern

Peach vine

Bladder ketinia

Thornapple
Yenow vine

Haloragis take all

Polymeria take all
Sesbania

Barnyard grass
Mint weed

% of

Pro rties

87

79

60

46

42

40

38

37

37

23

25

21

17

6.6

5.3

4.7

3.2

3. I

2.9

2.6

2.5

I . 8

I . 5

1.4

I . I

I . I

% of

Area

44

15

34

18

20

22

14

16

4

3

4

10

5

Note'. Weeds were listed triorder of their importance. A score of 10 meanrs every grower

considers the weed to be the most important.

Note' The trend in weed incidence. A score of 10 means the incidence is increasing, O
the weed is stable, and -10 tile incidence is diminishing.

r ImlllW

Trend

-3.6

7. I

-1.5

-1.7

-1.8

-2.9

-3.3

-2.5

4.2

3.3

6.3

-3.3

-2.5

Are you satisfied with your weed management strategies.
On the basis of theThis was the obvious question to ask cotton growers.

resultslisted in Table 2, the answer should be no, and this was the overallresponse

of growers Crable 3).
This view was particularly strong in the Madntyre and Namoi Valleys.

However, the data shows no obvious reason for the variation in opinion
the valleys. Although the Macintyre and Namoivalleys were the leastsatisfied with

r win
.
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Many factors influence herbicide efficacy including temperature, humidity, rainfall,
soil moisture, soil nutrition, soiltype, weed growth and development stage,
physiological stress, accurate weed identification and herbicide application.

Table 4. Areas where cotton growers feelthere is an absence of, or a need for
further weed research in cotton.

199

Areasre urnn a research in or

Nutgrass

Herbicide application technology
The development of new herbicides

Field evaluation of the existing herbicides

The development of herbicide resistant cotton

Strategies for channel weed control
Evaluation of weed herbicide resistance

Weedecology

Cultivation technology

The long ternieffect of residual herbicides

The development of lower costsystems
Strategies for fallow weed control

The jin nance of weed seeds in jin ation wat

The development of new herbicides and herbicide resistant cotton is impossible
in this program, but there is a large need for cooperative work with the
organisations involved, to integrate new and existing technology into effective
weed management strategies, and to develop new strategies for the use of
techniques such as minimum tillage and penmanent beds, and the introduction of
herbicide resistant varieties.

The need for further field evaluation of the current herbicides arises from a

number of sources, including problems with weed identification, herbicide

application and timing, and many other factors which influence the plant, including
the other inputs into the weed management system, such as cultivation, irrigation
and the other herbicides. There is a great need to look at these interactions and

develop integrated weed managementsystems.

American data on the quantity of weed seed in irrigation water suggests that this
is not an important source of weed infestation, and is far less important than good
cultural practices in the cotton field.

% of owers

37

32

28

26

21

13

13

10

10

8

7

4

4



WHAT ACTUALLY Is
NUTGRASS?

tits a sorioLis weed o1 cotton, identi.
lied as aiT importaitl weed on 799ti of
NS\\! cotton PI'onomes, affecting 15'%
o1/11e colloiT alea. and becoming an

By Grnham Charles, R se rch Agronomisl, NS

incl'easingIy impol'Ianl problem on
most o1/11cse PI'<11,011ies

Ho\\owl. ITiilgi'ass is actually not a I
C. bilax and C. victoi'iensis ale91'a<s. iris a 1110/11/1ci' of tile sedge lain-

native to Allstralia and have not been

widely studied. Reports by cotton glow-Is not a single species. Cunningham et
,11 (1981) list 23 CS, PCI'us SI>ecjes jit I eis indicate that C. nilax can be con-
wesiCiTt NG\\, soulli Wales. of which I ; ti'oiled willI 91yj>1105atc heI'bicide, while
havc' observed titlee SI)ecies commonly I C. victoi'iensis which is widely distribut-
occtii'ring in the cotton glowing aleas. I ed on loadways throughout the north,
These Ihi'Go. collectively referled to as I docs riot seciti to be a PIOblem in cot-
nutgi'ass. ale C. lotuiidt!s. C. bifax and I toll
C. \, it 101'ionsis. I'\, c also seeii isolated IDENTIFICATION
plants of C. difformis and C. allei'ni- I These three rungrass species appeal
1101'us,. Iquiiesintilaratfirstglance, andcan

C. rotundus. coinmoiTlv kilo\\'11 as I develop similai. habits in some situa-
13ui'pie nutgi'ass o1' pull>IC nutsedge. is ' tions. but in most cases. identification is
consideicd the woi'Id's woi'SI weed and I relatively easy
is jilt!>oitanl in 92 count!. jes (Hojin ej ^ In general terms. C. rotundus has
a!. 1977). including the U. S. As Iai. as I I the shortest stature. at around 10-

"01course Icon", you reply
in dignonfly', 'fit;.... well. . ift;....

ift; norgross! If^ green, if^
o gross, if^ o weed, ond

lis geffing worse!
01course Iknow whofifi^."

Agriculture

am a\\, are. no \\, heI'e in the world has a

successlLil conti'o1 system for C. rotun-
dus been developed, although some
Ileibicides and managei, Tent strategies
give sonie success. C. esculentus. the
othei'important Cyperus weed prob-
Iem in the U. S. ,is not currently a PTOb-
Iem in the cotton aleas

Fisheries, Norrubri

willI age. Plants occui. in loose clumps
C. victoriensis is very tall, around

100-120cm, and ntay have few leaves.
It may have no inflorescence, or a
smallinflorescence with only a few
spikelets

DISTI GUISHING FEATURES

The sterns o1 C. rotuiidus and C

bilax ale 11'iangulai Ihioughout theii
length. whereas tile C. victoriensis
SIeni, whicli may be trial\gular at the
top, is circular 101' most of its length

C. rotundus is chaiaciei. ised by pui-
PIG coloui'ajion at tile stem base. This
can be seen by SII'ipping the outci
Iea\, es nom the stern neai the nut. The

outer Iea\, es of C. bifax may be a bit
red. but the stent is yellow or white
below this. The C. rotundus stem is dis-

tinctly purple alld this colour remains
true thiough successive layers

THE FUTURE

In my position as Research
Agronomist (Weeds in cotton). jointly
funded by the Cotton Research Council
and NSW Agiiculture & Fisheries, I am
commencing a research program on nut-
grass control. This work involves expert
merits ill back-to-back cotton and in fal-

low followed by cotton. and will use a
field site in each of the Macquarie and
Gaydir Valleys, and two sites in the
Namoi. The experiments will examine
the long-telm effects of different nutgrass
managenient systems, integrating fallow,
cultivation and multiple uses and combi-
nations of herbicides. The initial expeli-
merits will mm over the nexttwo to three

seasons and will be supplemented by a
numbei of subsidiary experiments.
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15cm tall. It has dark gleen leaves.
dark pun, Ie inflorescence and glows in
dense clumps. It spi'eads very rapidly
from underground tubers.

C. bifax is a taller plant at around
50-70cm. The leaves are paler green
and the inflorescence, which may ini-
tially be brown in colour, turns orange

\\
: I. ,

^)?

\

11 I
\/

- \

These PIOnis are: C. bifox We'll, C. Rotundus IMO middle plants) uria C. victoriensis
trigh*I. The C. victoriensis plant hos had a 30thon of shin re"roved.
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ver the past 20 years, the
AListraliait colloii industry has
become incrcasii1919 sopliisti-

caled. Lintilit is now a worlclleader,

willI higli yielcls and 1/1<, efficient 1150 of

By Grc, horn Chorles, esec, rch Agronomisl, NSW Agriculture & Fisheries, NG, rr. bri

I'e. ,011TCCS

However. despite the enormous I Weed contiol alone diiectly costs the
research illjJtils into pest ntanagenienl. I iitdustiy aboLit $30 million each year.

TABLE I
The breckdown of variable costs for weed controlin cotton
($/ha)

eC,
."C, "S

In cotton

plant breeding. rilltrition and soil prob-
IQms, the humble weed has been a
largely overlooked but costly squatter,
drinking water and nutrients, and
repaying with reduced yields. lint con-
laininalioii and niaiTy oilier problems

In follow

On roods Grid channels

Inputs

e

Cumvofion

Herbicides

Chipping
Cultivotion
Herbicides

Cumvotion

Herbicides

TABLE 2

The problem weeds identified by furmers

Imporlanlweed

I\100900ro burr
Nutgross
Bothursi burr
Chinese 10nfern
Peoch vine
BIOdder kefmio

Thornopple
Yellow vine

Hojorqgjs toke q11
Polymerio toke o11
Sesbonio

Bornyord gross
Mintweed

S

The cost of reduced yields, lint con-
tamination, increased pest and disease
problems, enforced rotations. and
reduced efficiency of cultivation, irriga-
tion and harvesting would far exceed
this. Weeds result in the inefficient use
of resources in an othenvise efficient

industry.
By 1986 it was obvious that weed

control needed a research push and a
program was initiated with NSW Agri-
culture & Fisheries. funded jointly by
the Cotton Research Council. This pro-
grain, based at Narrabri. is focusing on
defining the weed problems in cotton.
the factors contributing to these prob-
Iems and the practices available to
overcome them. This has initially
involved a survey of weeds and weed
control practices. and the development
of a research program.

This article presents some of the
resLilts of the weed survey. which was
conducted in the NSW cotton industry
in 1989. covei. ing 67.600 hectares.
representing 48 per cent of the NSW
cotton area. and in\, owing 52 growers
The survey used a set format. but
involved an interview where a wide

range of issues were discussed
THE COST OF WEED CONTROL

The first. and probably most difficult
section of the survey related to the cost
of weed control and the components of
this cost. There was a wide range
between ploperties in their weed con-
trol cost. varying from $101 to
$357/ha. and are raging $187/ha.
The cost of hand chipping was particu-
jarly variable. with the highest cost at
$180 (on two separate properties), and
the lowest $121ha. On a couple of
properties. hand chipping had largely
been rel>laced by spot spraying and
shielded applications of Glyphosate.

The current weed control strategies
rely heavily on the input of herbicides
and hand chipping. These practices
compliment each other from a inari-
agement viewpoint, but regression
analyses showed no relationship
between the quantity of herbicide used

38 C>

Vanoble cost

TOTAL

19

76

67

4

3

11

6

' of Properties

Tofuls

87

79

60

46

42

40

38

37

37

23

25

21

17

I 61

Importonce'

7

6.6

5.3

4.7

3.2

3. I

2.9

2.6

2.5

I .8

1.5

1.4

I . I

I . I

NOTE I: WEEDSWERE usrED NORDEROFTHEIRi"\PORTANCE. A SCOREOF 10 MEANSEVERY
GROWERCONSiDERSTHE WEEDTO BETHEMOSTIMPORTANr.

bioTE 2: THE PERCENTAGE OFTHE AREAArrEOED BY EACHWEED, OVERPROPERnEs.
1.40TE 3: THE TREND IN WEED INCIDENCE. A SCORE OF 10 MEANSTHE WEED INCIDENCE Is

INCREASihiG RAPIDLY, O THAT THE INCIDENCE Is STABLE, AND -10 THAT THE WEED Is BEihiG
CONTROLLED.

17

$187

%of oreo' Trend'

44

15

34

18

20

22

14

16

4

3

4

10

5

MAY

-3.6

7.1

-15

-1.7

.1.8

-2.9

-3.3

-2.5

4.2

3.3

6.3

-3.3

-2.5

I, ,,. 19''



38. .. COST OF WEEDS

present strategies (liencl of -3.6 for
noogoora). Nutgi. ass is the Inajor
exception, noted CIS tile bccoiTcl \voiSI
weed. It allecls only 15 I)ci cent oiling

T BLE 4

Formers' opinions offhe effectiveness offheir conon eed
control strutegies uria the brec, -down of the weed control
Costs

River

volley
MDcinfyre
Gaydir
Nomoi

Mocquorie
O^er o11

1'0110ii ,lit, ,I. 11/11 is rnj)it11y 51/10adiiig in
fields (11.1ttl of 7. (I). Similarly. SOSba-
11ia, Haloragis T, 11<c All allcl Polynieria
Talto All ale 111,111r I>rolllcnis on some
proj>eriies. and could become industry
pionleiiIs

Shoregy'

-6.0

I . I

-5.6

-l. O

-0.9

NOTE I

Chipping bill
($/h. )

44

59

91

54

67

GROWERS REFUES WERE GRADED FROM 10 IF THEIR CONTROL WAS SATisFAcioRY, To -10
IF IT \VAS NOT

Herbicide bill

($/ho)
66

73

78

100

75

The herbicides used in cotton

The third section of the SLirvey
related to the herbicide practices in
cotton, attempting to define the stan-
dard practices used in the industry
The herbicide use pattern varies
between products and properties,
although most growers LISe the same
pre-emergent herbicides on allields
Post-emergent herbicide selection is
related to weed pressures. allhoLigh in
practice similar treatments are gener-
ally LISed property wide

Based on their expel'iences with her-
bicides, cotton growers differed widely
in their opinion of the efficacy of indi-
vidual herbicides on specific weeds
Inconsistencies ale probably caLised by
interactions with soil types. climatic
conditions, weed age and stiess. appli-
cation rates and application technology

For pre-emergent grass control.
1110st growers LISe TrillLii'ajin (03 per
cent). althoLigli this is less appropriate
for late back-to-back, and millimLim till
fields. \\, here Melolachlor O I'

Pendiiitethaliit ale often substituted

(Table 3)
Ditii'on and F1tiomctui'on may be

IQplaced by Promeiryn or Cotogard.
depending on the \\, eed spectruiii. but
in some conditions these herbicides can

damage cotton before emergence. and
are niost freqtiently used post-ciner-
gent. Most herbicides are ballded and
only applied to the cotton row. to
redtice the overall herbicide cost

Comparison of the average he I'bicide
rates being LISed in the industiy (Table
3) and the recoiTiiiiended rates shows
that while the maximuni recoinniended

rates of the safer herbicides (such as
Trillura!in) are being used, the rates of
the herbicides to \vliich cotton is more

sensitive (SLich as F1LiometLiron) ale well
below the maxin111m recoinmended

Are you satisfied with your weed
monogemenf strutsgies?

This was the obvioLis question 10 ask
cotton growers. On the basis of the

I results listed in Table 2, showing the
very large proportion of the cotton

F',"
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To101 weed

ISIho)
163

207

I77

209

186
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area allected by the major weeds, and
the increasing problem that some
weeds are becoming. it seems that the
answer shoLild be no, and this was the
overall response given by growers
Crable 4)

This view, that the current weed
management strategies are not ode-
quale. was parlicularly strollg in lite
Macijityre and Nanioj Valleys. Fijiw-
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By Grohc, in hurle , Reseurch Agrono is*(weeds in collon), NSW Agriculture & isheries,
Agricultural Resecrch Signon, Narrabri

G

n late 1988 a research prograin was
commenced at Narrabri Research

Station looking at weeds in cotton,
jointly funded by NSW AgricultLire &
Fisheries and the Cotton Research

Council. This project is focusing on
defining the weed problems in cotton.
the factors contributing to these PIOb-
IQms and the practices available to
overcome them. It has initially invol\ed
a survey of weeds and weed control
PI'actices. and the development of a
weeds research program

This article presents some of the
results of the weed survey. which \\as
conducted in 1989. co\, ering 67,600
hectares. representing 48 per cent of
the NSW cotton area, and involving 52
growers. The first part of the survey.
discussing the cost o1 weed control.

TABLE I

e W

and the weeds and herbicides LISed in

cotton. was preseiited in the previoLis
article

THE EEDSOFIRRIGATION

CHANNELSAND STORAGE DAMS

In addition to tile 34 genera identi-
lied as weeds in cotton and discussed in

the pievious article. a further 11 gen-
era were identified as weeds of irriga-
tion channels, althoLigh only three of
these ale major weeds. important on
ntoie than 15 per cent of the proper-
ties surveyed (see Table I)

Brown beetle grass is the major
weed problem on irrigation channels
and is proving extremely difficult to
control. but it is not a problem in cot-
ton. It is a large plant which obstructs
channels. is resistant to Diuron and
Airazine, and is burnt off by

The major problem weeds of irrigation channels

*.

Importonf weed
Brown beerle gross
Nutgross
Couch

Bornyord gross
Noogooro burr
Summer gross
Yellow vine

Glyphosate, but not killed. Some con-
ITol can be achieved by mechanical
removal, which in some situations will
mean hand removal, but this is expen-
sive and time consuming

Nutgrass is not as impoltant a prob-
Iem on channels as it is cotton, due to its
prostrate habit, but it is very difficult to
control with either herbicides or cultiva-

tion. Couch is also very difficult to con-
trol with herbicides and cultivation, but
may be beneficial for erosion control
WEED CONTROLON IRRIGATION

CHANNELS

A wide range of channel weed con-
trol management strategies exist. rang-
ing from annual applications of residual
herbicides and regLilar mechanical culti-
vation to maintain weed free channels,
to occasional applications of knock-
down herbicide. Where knock-down

I herbicides are used, a wide spectrum of
I short lived annual weeds and perennial

weeds become problems, whereas
I residual herbicides select out the small

number of resistant weeds

Mechanical cultivation is often used

to maintain the shape and SIructtire of
channel banks, and has the added
advantage of giving some weed con-
trol. However. on head ditches. where
syphons run through the banks, cultiva-
tion is limited and weed control
becomes more difficult

The importance of maintaining weed
free channels is difficult to assess

Weeds redLice water flow and increase

silting problems in channels, but they
can be beneficial in erosion control,

and they may be difficult and expensive
to control. Weeds such as couch are

generally encouraged on supply darns
for erosion control. However, any
weed seeds produced on darns and in
channels may end up in cotton fields.

Heavy rates of Airazine, Diuron, and
Chlorsulfuron are being applied for
residual weed control Crable 2), and are
applied used in combination after the
last irrigation in early autumn. Aimzine

bioTE I

% of properties
54

34

34

26

26

18

18

TABLE 2

The commonly used irrigc, *ion channel herbicides

WEEDSWERE RANKED IN ORDER OFTHEiRiMPORTANCE. AscoRE OFiowouLDMEAN
EVERYGRowER CONSIDEREDTHEWEEDTO BENEMOSTIMPORTAi\rr.

Herbicide
Afrozine

Glyphosoie
Diuron

Chiorsulfuron
Pendimefholin
Dicombo

Importonce'
4.6

2.4

2.3

2.2

2. I

17

0.8

% of properties
76

73

67

33

12

10

1.0TE I: THE NUMBER OF APPucAnoNS BYTHEGROWERS UsIhiG EACH HERBICIDE.

44

Avernge OPPlicolions'
1.21

1.91

1.30

0.96

0.96

2.42

Role 11hoj
9.0L

1.9L

10.5L

30.09
3.6L

0.8L
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of herbicide resistant \,, vieties

The need for ILiiihei field evalii, moil

of the herbicides CLIi'Telllly burng LISed
in the cotton industry arises from a
number of sources, illclLiding GIIviron-
TABL 5

The top priorities for w

Top reseorch priorifies
Nutgross
The development of new herbicides
The development of herbicide resistGrit cotton
Developing new monogemenfsysiems
Reseorch on Toke All weeds

The ecology of problem weeds
01her oreos

No research required

ITiciital cliffeiuiitc\ I'llcli OS soil type.
ternj)eralLll'C o11d SL)i1 1110islUrC. incOr-
TQCt weed idenlific, 11ioii, all(I pro^Cins
will\ herbicide ajij>Iicalion and timing
There is a great need to develop inIQ-
grated Weed InariOgCment Systems

research id Iified by cotton growers

wliich are able to make use of the

mally interacting factors.
Airierican data on the quantity of

weed seed in irrigation water suggests
that this is not an important source of
weed infestation, and is far less impor-
Iant than good cultural practices in the
cotton field.

Of the research priorities in Table 5,
all require some inpLit from a coinpre-
hensive weed research program,

allhotigh there are limits to the number
o110pics that can be examined at any
tille time. Some research into the her-

bitide sensitivity of the Take All weeds
has already been carried out. but there
is a need to further examine these

<11ecies, which are natives and largely
confined to the Northern NSW irriga-
lion areas. On the basis of the survey
information, it has been determined
that research into the nutgrass problem
will be the top priority of this research
1,109i'am

i^^. e
59-85 rin, innny S, real. earn, e Par , Old. 43n"

P. ". B"x an, . Grind"a. Grid. Can"

Pm""a 1.71 271 32.3. ra, ,1.71 271 3.69
."".. re I'm L",,.., ....,.,, 87. ,..=

inn, "1.1ra, Inns Shin Clone, , .... 1.71 87. a BC

% of growers
29
16

11

11

10

7

8

6

^3Co CONCLUSIONS

Channel weeds are very obvious. but
ale a conTpai'ati\, ely small probleni

There is an obvious need for a \\. ell

dii. ected weeds research program into
long-terni weed problems. Weeds are a
Inajor cost to the industry and there is
a need to look at integrated manage-
melti approaches. incorporating herbi-
cidcs. cultivation, rotations and other
CLIltLiral practices.

The current weeds program at
Narrabri can be a vital component of
the research push that is needed to
evaluate our long-term problems

Weeds, too costly to ignore!
Here today, worse tomorrow!
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APPENDIX
A list o, ,h. common name.
used in Tabl I, aria their
correspondln be, c, nice, Inane.

Commonr, .,," Bolanical, ,grin

Id':icoltoiiIn Idc

Barnyardgros, Echinodiloaav, .90n '

Couch

Noo^in ^Irr
Nulgra, ,
Summer gras,
Yellow vine

Cy, ^^d^
X"Ichi, "n 06Cit, ., I

C, perl" ^.
D^1'1. 'id ,p.
TribLilu, hist, ',
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