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1. Non Technical Summary

a) Survey of weeds in cotton

A survey form asking the cost of weed
control, the major weed problems and the
herbicides used was sent to 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 $76/ha for herbicides in cotton and
$67/ha 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 their importance.  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
and glyphosate are used by over 60% of
growers to control weeds on irrigation
channels.

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

b) Field Experiments

Aspects of nutgrass ecology and
management have been examined. The
principle nutgrass problem in cotton was
identified as Cyperus rotundus, with C.
bifax as a secondary problem.

C. rotundus reproduces asexually by
underground nuts and in irrigated cotton,

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. bifax 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. rotundus) 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%.

Similarly, noogoora burr competes strongly
with cotton, and it was found that a single
burr in 10 m of cotton could cause a 6%
cotton yield reduction.

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.

A study on MSMA herbicide found that this
chemical caused a reduction in cotton yield
of up to 18% when used in the
recommended manner. Also, the reduction
in cotton yield was not 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 them in
their effect on cotton yield.



3. Background

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 major weed problem area which
had no Government research effort. The
weed control problem 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 from 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 methods of tillage, there are
many weed problems in the industry where
growers have difficulty in maintaining
control.

Because the industry has had no weed
research input from Government bodies,
some producers and company
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 datura), nutgrass and the
take-alls.

4. Objectives

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

b) To instigate research into the control of
broadleaf weeds, nutgrass and other
problem weeds in cotton.

5. Introductory Technical
Information

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 tillage systems,
there are many instances where new weed
problems are being encountered.

6. Research Methodology

The survey of weeds in cotton was
conducted during 1989 and analysed in
1990. A survey form was developed in
consultation with researchers, consultants
and cotton growers and was mailed to
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 all the 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.

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



7. Detailed Results & Discussion

a) A survey of weeds and weed confrol practices in the New
South Wales cotton industry

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.

i) The cost of weed conirol

The average cost of growing cotton is
presented in Table 1. Although the cost of
weed control is 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’l, and the lowest
$12 ha'.

Table 1. The variable costs for weed
control in cotton.

Inputs $/ha
In cotton Cultivation 19
Herbicides 76
Chipping 67
In fallow Cultivation 4
Herbicides 3
On roads & Cultivation 11
channels Herbicides 6
Total $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

escape the cultivation and herbicide
strategies. These weeds are often in the
cotton row and germinate 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.

ii) Cotton weeds

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.



iv) Weeds of channels

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!.
Weed % of lmportance1
properties
Brown beetle grass 54 4.6
Nutgrass 34 2.4
Couch 34 2.3
Barnyard grass 24 2.2
Noogoora burr 26 2.1
Summer grass 18 1.7
Smart weed 14 1.0
Yellow vine 18 0.8
Cumbungi 10 0.7

' A score of 10 would mean every grower
considered the weed to be the most
important.

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, as it
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
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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 dams. Smart weed and cumbungi
are common weeds of water ways but were
not important problems on most of the
properties surveyed.

v) Channel herbicides

A wide range of channel weed control
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 short lived 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.

Table 5. The irrigation channel
herbicides.

Herbicide %

use

Average Rate

no (ha)

76
72
68
34
12
10

1.20
1.91
1.28
0.96
0.96
2.42

Atrazine 9.01
1.91

10.5 |

30g¢g
6.41

0.81

Glyphosate
Diuron
Chiorsulfuron
Pendimethalin
Dicamba

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 contaminate the cotton.



i) Nutgr
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
to control treatments.

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
rotundus, C. bifax, C. victoriensis., C.
difformis, C. alterniflorus and C.
eragroslis.

C. rotundus and C. bifax are common in
cotton fields, and are serious weeds. C.
victoriensis 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. alterniflorus was found on a
channel bank, and C. eragrostis occurs in
some drains.

Efficacy of glyphosate and 2,4-D
for Cyperus rotundus control

The efficacy of glyphosate and 2,4-D
herbicides was assessed on C. rotundus 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
rreatments have had no significant effect.
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Figure 1. The average nut count in spring
1989 and 1990, froma 0 - 15 cm
soil core.

The reproductive potential of
translocated Cyperus rotundus
and C. bifax nuts in cotton

The rapid spread of C. rotundus in many
cotton fields can probably be attributed to
frequent cultivation, and particularly inter-
row cultivation during the cotton season.
To assess this 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.rotundus and C. bifax), 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. rotundus, but caused a 47 to 57%
reduction in the shoots of C. bifax.

The effect of herbicides and
inter-row cultivation on Cyperus
rotundus contro! in cotton

Long term field experiments were
established in the Macquarie and Namoi
valleys to assess the effect of herbicides
and cultivation on the management of C.
rotundus in cotton. Soil samples were
taken prior to the initiation of the
experiment to map the C. rotundus
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.
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Figure 2. The relationship between cotton
yield and nut density.

The treatments had no effect on cotton
yield, but there was a highly significant
relationship between cotton yield and the
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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.
rotundus in a fallow prior to cotton. Soil
samples were taken prior to the initiation of
the experiment to map the C. rotundus
population, and at 12 monthly intervals to
assess the progress of treatments. The
fallow will be maintained for two seasons
and the C. rotundus competition in the
following cotton crop measured to
determine the effect of the treatments. The
experiment is a randomised complete block
with 16 treatments and 4 replicate.

ii) Appraisal of noogoora burr
and datura area of influence on
cotton

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

Statistical analysis showed significant
reductions in cotton yield for up to 1 m
away from the weed. This means that in
the field, a single noogoora burr results in a
32% reduction in cotton lint yield on
average for the metre either side of the
weed, which equates to a 6.4% yield
reduction from a single burr in 10 m of
cotton row.



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
complete 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 m™! and the weight of seed
cotton was recorded.

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

iv) The effect of MSMA on cotton

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

MSMA (monosodium methanearsonate) is
applied in 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 attributable to MSMA. A
randomised factorial experiment was
established using 3 application temperature
ranges (<20, 21-24, >26°C), 8 application
times (from mid-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
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alone, and an 18% reduction from spraying
twice, early December and late December.

In situations of sever weed competition, the
yield reduction caused by MSMA 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 effect of time of day and
repeated applications on the
efficacy of MSMA on cotton

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

There was no effect of time of day on the
results. Spraying in mid-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 MSMA’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
weed density (plants m'2)

Herbicide Rate

Nil Normal __ High

fluometuron  gpha qp.3ha 1322
metolachlor 78R2 gaha g ghb

pendimethalin  goAa ggBb (3B

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.

There was no herbicide effect on cotton

vield, which averaged 1044 kg ha! of
coftton.

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 survey of weeds and herbicide use
in the New South Wales cotton industry

G.W. Charles

NSW Agriculture & Fisheries, Agricultural Research Station, Narrabri, N.S.W. 2390, Australia.

Summary. In 1989, 52 cotton growers from the
7 major cotton areas of New South Wales were
surveyed regarding their weed-control costs, major
weed problems and herbicide use. This paper presents
and discusses the major results from this survey.

On average, weed control costs the cotton grower
$A187/ha annually, the major components being $76/ha
for cotton herbicides and $67/ha for hand chipping. The
major cotton weeds are Xanthium occidentale,
X. spinosum, Cyperus spp., Physalis spp. and Ipomoea
lonchophylla. Although these weeds affect a large
proportion of the cotton-growing area, their incidence is
generally stable or declining under the current
management systems. However, Cyperus spp., which

presently affect 15% of the cotton area, are escaping the
weed management practices and rapidly becoming the
major weed problem in many fields. Diplachne fusca is
a major 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 fallows prior to cotton, and atrazine,
diuron and glyphosate are used on irrigation channels
by over 60% of growers.

Generally, cotton growers are dissatisfied with
the high cost of weed control and the
ineffectiveness of control of some problem weeds
such as Cyperus spp.

Introduction

Seedling cotton is relatively uncompetitive, and
uncontrolled weeds can result in no harvestable cotton
(Keeley et al. 1986). Weeds reduce cotton yield
directly by competing for light, nutrients and water,
and they reduce cotton quality by lint contamination.
Weeds may also interfere with water flow through
channels and fields, reducing irrigation efficiency and
increasing waterlogging, and may reduce harvest
efficiency. Weeds harbour insect pests and cotton
disease pathogens.

The effect of weed competition on cotton yield has
not been closely examined in Australia, although
results are published by researchers elsewhere.
Snipes et al. (1987) found that Xanthium strumarium
that emerged with cotton and was removed after only
2 weeks still reduced cotton yield. Buchanan and
Burns (1970) found that weeds which emerged with
cotton caused yield reductions if not controlled within
4-6 weeks, but weeds emerging after more than
8 weeks did not reduce yields. They reported up to
90% yield reductions where weeds emerged 2 weeks
after cotton and were not controlled, and 85% where
weeds were not controlled until 11 weeks after cotton
emergence. Ipomoea hederacea, at only 1 plant per
2 m of cotton and planted at the same time as cotton
or 4 weeks later, resulted in no harvestable cotton and
an 11% yield reduction when planted at 8 weeks
(Keeley et al. 1986).

In New South Wales, cotton growers are concerned
by the inefficiencies of the current weed management
strategies, the high cost of weed control, and the high
cost and limited availability of hand chipping.

This paper reports the results of a grower survey of
weed problems, weed-control costs, and herbicide use
patterns, to identify the major short comings of the
weed-control system. This information will be used to
design a research program for problem weeds in
Australian cotton.

Materials and methods
Survey area and data collection technique

The survey covered 52 properties in the New South
Wales cotton-growing region, which was divided into
7 geographical areas based on the river valleys (see
Table 1). With the assistance of District Agronomists,
properties where cotton is a major farm enterprise were
selected from within each valley, to give a representative
geographical distribution. Only data from the Macintyre,
Gwydir, Namoi and Macquarie Valleys are discussed
individually.

A survey was sent to each grower, followed by an
interview. Cotton growers were asked for information on
their weed control in the 1988-89 season, and for
information on previous seasons if 1988-89 was atypical.

Survey details and methods of analysis
The cost of weed control. Growers estimated how much
they spent on weed control each year in cotton, in fallows,
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$26 million for N.S.W. The major components of this
were $76/ha for herbicides in cotton and $67/ha for
hand chipping in cotton. This agrees well with $165/ha,
estimated by Patrick er al. (1990) as 12% of the total
variable costs of $1400/ha for cotton growing.
McMillan (1987) estimated the weed-control cost in
198485 at $130/ha, with $62 for herbicides, $58 for
chipping and $10 for cultivation, again similar to the
current estimate and indicating only a small increase in
costs over time.

Although the weed-control cost is not a large
proportion of the total variable costs, weed control
can be very expensive in individual fields. In
particularly bad fields, hand chipping alone may
exceed $300/ha. The highest chipping cost recorded
was $180/ha (averaged over the property), and the
lowest $12/ha. On 2 properties, chipping had largely
been replaced by spot spraying and shielded
applications of glyphosate.

Major cotton weeds

Cotton growers identified 34 weed genera as
problems in cotton, although 6 were only mentioned
once. Twelve genera were important on at least 15% of
the properties surveyed and are listed in Table 3.

In most cases, the important weeds affect a large
proportion of the cotton area but are being controlled by
the present weed management practices and have a
stable or declining incidence; Xanthium occidentale,
noted as the worst weed, affects 44% of the cotton area
but is a diminishing problem, with a trend of -3.6
(Table 3). Cyperus spp. are the major exceptions, noted
as the second worst of the weeds. They affect only 15%
of the cotton area but are rapidly spreading in many
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fields, with a trend of 7.6. Similarly, Sesbania
cannabina, Haloragis glauca and Polymeria longifolia,
not recorded as problems by Felton (1979), are now
major problems on some properties and could become
industry-wide problems. This is in spite of the $187/ha
spent on weed control, representing $26 million/year
over the N.S.W. cotton industry, and is a major concern
to cotton growers.

Of the weeds listed in Table 3, X. occidentale,
X. spinosum and Datura spp. are large plants that
compete strongly with cotton, contaminate lint and
physically obstruct harvest. Cyperus spp., H. glauca
and P. longifolia are extremely competitive plants with
rhizomatous root systems, and they are difficult to
control with cotton herbicides and cultivation.
Physalis spp. and Tribulus spp. interfere with
cultivation and harvesting and Tribulus spp. can also
injure operators.

Generally, these are weeds of pastures and are native
or naturalised in this region. Xanthium occidentale,
X. spinosum and Datura spp. are hard-seeded and are a
long-term problem. Cyperus spp. produces rhizomes and
is resistant to cultivation, as are H. glauca and
P. longifolia. With the exception of Cyperus spp., all of
these weeds are susceptible to 2,4-D, which cannot be
used in cotton.

In a survey of wheat management for northern
N.S.W., Martin er al. (1988) found a similar spectrum
of problem summer weeds, although Cyperus spp. were
not recorded as a problem and X. occidentale was a
lesser problem than in cotton. These differences can be
expected for a non-irrigated, winter crop. Reporting the
problem weeds of soybeans, Felton (1979) produced a
similar list to Table 3, with the major difference being

Table 3. The weeds that growers identified as important problems in cotton
Weed importance (mean + s.e.) was ranked from 10 to 1, where 10 means that all growers consider the weed
to be the most important
For trend in incidence (mean # s.e.), 10 is rapid increase, 0 is stable incidence and —10 is rapid decrease

Weed species Percentage of Weed Percentage of Trend in
properties affected importance area affected incidence
Xanthium occidentale 87 6.6+0.5 44+6 -3.6%1.1
Cyperus spp. 79 53%0.5 15£3 7.1+0.8
Xanthium spinosum 60 47%0.6 34%6 -1.5+1.0
Physalis spp. 46 32106 18+ 4 -1.7%£1.2
Ipomoea lonchophylla 42 3.1£06 20+4 -1.8+0.9
Hibiscus trionum 40 29+0.6 22%5 -29+1.2
Datura spp. 38 2.6%0.5 144 -33+1.0
Tribulus spp. 37 25%0.5 164 -25%1.0
Haloragis glauca 37 1.8+0.4 42 42+09
Polymeria longifolia 23 1.5+£04 3+2 33+13
Sesbania cannabina 25 1.4+04 412 63+1.1
Echinochloa crus-galli 21 1.1+0.3 104 -33+13
Salvia reflexa 17 1.1+0.4 5&1 -25+14
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Table 7. Weeds occurring in irrigation channels

Weed importance was ranked (mean * s.e.) from 10 to 1, where 10
means that all growers consider the weed to be the most important

Species Properties affected (%) Importance
Diplachne fusca 54 4.6+04
Cyperus spp. 34 24+0.3
Cynodon dactylon 34 23+03
Echinochloa crus-galli 24 22+0.3
Xanthium occidentale 26 2.1+£03
Digitaria spp. 18 1.7+03
Persicaria spp. 14 1.0£0.2
Tribulus spp. 18 0.8+0.2
Typha spp. 10 0.7+0.2

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

Diplachne 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 mechanically
controlled, which may mean removal by hand, but this
is expensive and time consuming. Cyperus spp. are not
as important a problem on channels as in cotton, due to
their prostrate habit, but are very difficult to control
with either herbicides or cultivation. Cynodon
dactylon is also difficult to manage with either
herbicides or cultivation but may be beneficial for
erosion control.

Weed management on irrigation channels

Growers reported a wide range of management
practices for channel weeds, from heavy applications of
residual herbicides and regular 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 chlorsulfuron, for
long-term weed control (Table 8), applied in

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

Properties using Average no. Application rate

herbicides  applications (per ha)
Atrazine 76 1.21 9.0L
Glyphosate 73 191 19L
Diuron 67 1.30 10.5L
Chlorsulfuron 33 0.96 300¢g
Pendimethalin 12 0.96 36L
Dicamba 10 242 0.8L
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Table 9. Growers' opinions of the effectiveness of their channel
weed-control practices
Growers replies were graded (mean * s.e.) from 10 (satisfactory control)
10 --10 (unsatisfactory control)

Major river valley Effectiveness
Macintyre 0.0+3.3
Gwydir 5520
Namoi —4.4%29
Macquaric 40+3.1
Overall 34+13

combination after the last irrigation in autumn. Atrazine
and chlorsulfuron are not normally 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.

Effectiveness of management systems for channel weeds

Channel weed management was more of a problem
on properties that routinely use dryland rotation crops, as
this effectively 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).

Cotton weed management systems

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
control is 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. cannabina, H. glauca and
P. longifolia 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 Cyperus spp.
has been commenced. These experiments will examine
aspects of Cyperus ecology, and management systems
for these weeds.
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WEEDS, A COSTLY SQUATTER?

Graham Charles, Research Agronomist (Weeds in Cotton),
NSW Agriculture & Fisheries, Agricultural Research Station,
Narrabri, NSW 2390.

Introduction

Over the past 20 years, the Australian cotton industry has become increasingly
sophisticated, until it is now a world leader. However, despite the research push in
pest management, plant breeding, nutritional and soil problems, the humble weed
has been a largely overlooked, but costly squatter. Weed control costs the industry
about $30 million 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. Weeds result in the
inefficient use of resources in an otherwise efficient industry.

In late 1988 a research program was commenced at Narrabri Research Station
looking at weeds in cotton, jointly funded by NSW Agriculture & Fisheries and the
Cotton Research Council. This project is 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 weeds research 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 format, but involved an interview
where a wide range of issues were discussed.

History for weeds!

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 (Table 1). There was a wide range in
costs between properties, varying from $101 to $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
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major exception, noted as the 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 Polymeria Take All are major problems on some properties,
and could become industry problems.

Table 2. The problem weeds identified by farmers.

Important % of Importance1 % of Trend?
weed Properties Area

Noogoora burr 87 6.6 44 -3.6
Nutgrass 79 5.3 15 7.1
Bathurst burr 60 4.7 34 -1.5
Chinese lantern 46 3.2 18 -1.7
Peach vine 42 3.1 20 -1.8
Bladder ketmia 40 2.9 22 -2.9
Thomapple 38 2.6 14 -3.3
Yellow vine 37 2.5 16 -2.5
Haloragis take all 37 1.8 4 4.2
Polymeria take all 23 1.5 3 33
Sesbania 25 1.4 4 6.3
Barnyard grass 21 1.1 10 -3.3
Mint weed 17 1.1 5 -2.5

Note!. Weeds were listed in order of their importance. A score of 10 means every grower
considers the weed to be the most important.

Note2. The trend in weed incidence. A score of 10 means the incidence is increasing, 0
the weed is stable, and -10 the incidence is diminishing.

W wing problem!!!

Are you satisfied with your weed management strategies?

This was the obvious question to ask cotton growers. On the basis of the
results listed in Table 2, the answer should be no, and this was the overall response
of growers (Table 3).

This view was particularly strong in the Macintyre and Namoi Valleys.
However, the data shows no obvious reason for the variation in opinion between
the valleys. Althoiigh the Macintyre and Namoi valleys were the least satisfied with
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Many factors influence herbicide efficacy including temperature, humidity, rainfail,
soil moisture, soil nutrition, soil type, weed growth and development stage,
physiological stress, accurate weed identification and herbicide application.

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

Areas requiring a research input % of growers
Nutgrass 37
Herbicide application technology 32
The development of new herbicides 28
Field evaluation of the existing herbicides 26
The development of herbicide resistant cotton 21
Strategies for channel weed control 13
Evaluation of weed herbicide resistance 13
Weed ecology 10
Cultvation technology 10

The long term effect of residual herbicides
The development of lower cost systems
Strategies for fallow weed control

S~ A~

The importance of weed seeds in irrigation water

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 permanent 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, imrigation
and the other herbicides. There is a great need to look at these interactions and
develop integrated weed management systems.

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.



Can you identify nutgrass?

By Graham Charles, Research Agronomist, NSW Agriculture & Fisheries, Narrabri

WHAT ACTUALLY IS
NUTGRASS?

I is a serious weed of cotton, identi-
fied as an important weed on 79% of
NSW cotton properties, affecting 15%
ol the cotion arca. and becoming an
increasingly important problem on
most of these properties.

However, nuigrass is actually not a
grass. it is a member of the sedge fam-
ilv Cyperaceae. genus Cyperus. Also, it
is not a single species. Cunningham et
al. (1981) list 23 Cyperus species in
Wesfern New south Wales. of which 1
have observed three species commonly
occurring in the cotion growing areas.
These three. collectively referred to as
nutgrass. are C. rotundus. C. bifax and
C. victoriensis. 1've also seen isolated
plants of C. difformis and C. alterni-
florus.

C. rotundus. commonly known as
purple nutgrass or purple nutsedge. is
considered the world's worst weed and
is important in 92 countries (Holm et
al. 1977). including the U.S. As far as |
am aware, no where in the world has a
successful control system for C. rotun-
dus been developed, although some
herbicides and management strategies
give some success. C. esculentus. the
other important Cyperus weed prob-
lem in the U.S., is not currently a prob-
lem in the cotton areas.

v
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These plants are: C. bifax (left), C. Rotundus (two middle plants) and C. victoriensis

“Of course | can”, you reply
indignantly, “it’s....well.. it's....
it's nutgrass! It's green, it's
a grass, it's a weed, and
i's gefting worse!

Of course | know what it is.”

C. bifax and C. vicloriensis are
native to Australia and have not been
widely studied. Reports by cotion grow-
ers indicate that C. bifax can be con-
trolled with glyphosate herbicide, while
C. victoriensis which is widely distribut-
ed on roadways throughout the north,
does not seem to be a problem in cot-
ton.

IDENTIFICATION

These three nuigrass species appear
quile similar at first glance, and can
develop similar habits in some situa-
tions, but in most cases, identification is
relatively easy.

In general terms. C. rotundus has
the shortest stature. at around 10-
15cm tall. It has dark green leaves,
dark purple inflorescence and grows in
dense clumps. It spreads 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
NN i
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(right). The C. victoriensis plant has had a section of stem removed.
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with age. Plants occur in loose clumps.

C. victoriensis is very tall, around
100-120cm, and may have few leaves.
It may have no inflorescence, or a
small inflorescence with only a few
spikelets.

DISTINGUISHING FEATURES

The stems of C. rotundus and C.
bifax are triangular throughout their
length, whereas the C. victoriensis
stem, which may be triangular at the
top, is circular for most of its length.

C. rotundus is characlerised by pur-
ple colouration at the stem base. This
can be seen by stripping the outer
leaves from the stem near the nut. The
outer Jeaves of C. bifax may be a bit
red. but the stem is yellow or white
below this. The C. rotundus stem is dis-
tinctly purple and this colour remains
true through successive layers.

THE FUTURE

In my position as Research
Agronomist (Weeds in cotton). jointly
funded by the Cotion Research Council
and NSW Agriculture & Fisheries, | am
commencing a research program on nut-
grass control. This work involves experi-
ments in back-to-back cotton and in fal-
low followed by cotton. and will use a
field site in each of the Macquarie and
Gwydir Valleys, and two sites in the
Namoi. The experiments will examine
the long-term effects of different nutgrass
management systems, integrating fallow,
cultivation and multiple uses and combi-
nations of herbicides. The initial experi-
ments will run over the next two to three
seasons and will be supplemented by a
number of subsidiary experiments.
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her help in identifying these plants.
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Thé cost of unwanted weeds fo
the cotton indusiry

By Graham Charles, Research Agronomist, NSW Agriculture & Fisheries, Narrabri

ver the past 20 years, the
Australian cotton industry has
become increasingly sophisti-

cated, until it is now a world leader,
with high vields and the efficient use of
FeSOUrCes.

However, despite the enormous
rescarch inputs into pest management,

plant breeding, nutrition and soil prob-
lems, the humble weed has been a
largely overlooked but costly squatter,
drinking water and nutrients, and
repaying with reduced vields, lint con-
tamination and many other problems.
Weed control alone directly costs the
industry about $30 million each year.

TABLE 1
The breakdown of variable costs for weed control in cotton
($/ha)

Inputs Variable cost Totals
In cotton Cultivation 19

Herbicides 76

Chipping 67 - 161
In fallow Cultivation 4

Herbicides 3 7
On roads and channels  Cultivation 11

Herbicides 6 17

TOTAL $187
TABLE 2
The problem weeds identified by farmers
Important weed % of properties Importance! % of area® Trend®
Noogoora burr 87 6.6 44 -3.6
Nutgrass 79 53 15 7.1
Bathurst burr 60 4.7 34 -1.5
Chinese lantern 46 3.2 18 1.7
Peach vine 4?2 _ 3.1 20 -1.8
Bladder ketmia 40 2.9 22 -2.9
Thornapple 38 2.6 14 -3.3
Yellow vine 37 2.5 16 -2.5
Haloragis take all 37 1.8 4 4.2
Polymeria take all 23 1.5 3 3.3
Sesbania 25 1.4 4 6.3
Barnyard grass 21 1.1 10 -3.3
Mint weed 17 1.1 5 2.5
NOTE 1:  WEEDS WERE USTED IN ORDER OF THEIR IMPORTANCE. A SCORE OF 10 MEANS EVERY

GROWER CONSIDERS THE WEED TO BE THE MOST IMPORTANT.

THE PERCENTAGE OF THE AREA AFFECTED BY EACH WEED, OVER PROPERTIES.
THE TREND IN WEED INCIDENCE. A SCORE OF 10 MEANS THE WEED INCIDENCE 1S

INCREASING RAPIDLY, O THAT THE INCIDENCE 1S STABLE, AND -10 THAT THE WEED IS BEING

NOTE 2:
NOTE 3:

CONTROLLED.
MAY -— JUNL, 1991

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 otherwise 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-
gram, based at Narrabri. is focusing on
defining the weed problems in cotton,
the factors contributing to these prob-
lems 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
results of the weed survey. which was
conducted in the NSW cotton industry
in 1989, covering 67.600 hectares,
representing 48 per cent of the NSW
cotton area, and involving 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 properties in their weed con-
trol cost, varying from $101 to
$357/ha. and averaging $187/ha.
The cost of hand chipping was particu-
larly variable. with the highest cost at
$180 (on two separate properties), and
the lowest $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 the input of herbicides
and hand chipping. These practices
compliment each other from a man-
agement viewpoint, but regression
analyses showed no relationship
between the quantity of herbicide used

38>
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present strategies (trend of -3.6 for
noogoora). Nutgrass is the major
exception, noted as the second worst
weed. It affects only 15 per cent of the

TABLE 4

cotton arca, but is rapidly spreading in
fields (trend of 7.6). Similarly, Sesba-
nia, Haloragis Take All and Polymeria
Take All are major problems on some
properties, and could become industry
problems.

Farmers’ opinions of the effectiveness of their cotton weed
control strategies and the break-down of the weed control

costs

River Strategy'!  Chipping bill  Herbicide bill  Total weed
valley ($/ha) ($/ha) ($/ha)
Macintyre -6.0 44 66 163
Gwydir 1.1 59 73 207
Namoi -5.6 ?1 78 177
Macquarie -1.0 54 100 209

Over all -0.9 67 75 186

NOTE 1:  GROWERS REPUES WERE GRADED FROM 10 IF THEIR CONTROL WAS SATISFACTORY, TO -10

IF IT WAS NOT.

Specialising in Irrigation Development

R.J. & C.A.L. Adams
“"Mallala” MSF 2284
MOREE. 2400.

Phone: {067) 54 0281
(067) 540 210
(067) 540 221

Fax:

WILL QUOTE ANYWHERE

@ 623 Elevating scrapers

@ 613 Elevating scrapers
@ D8 Bulldozer

@ D6 Bulldozer

@ Alfarm Laser Buckets
@ Excavator

@ Land Clearing
@ Water Storages
@ Channels

® Levees

® Irrigation Land Forming

“moving the earth
for your prosperity”
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The herbicides used in cotton

The third section of the survey
related to the herbicide practices in
cotton, attempting to define the stan-
dard practices used in the industry.

i The herbicide use pattern varies

between products and properties,
although most growers use the same
pre-emergent herbicides on all fields.
Post-emergent herbicide selection is
related to weed pressures, although in
practice similar treatments are gener-
ally used property wide.

Based on their experiences with her-
bicides, cotton growers differed widely
in their opinion of the efficacy of indi-
vidual herbicides on specilic weeds.
Inconsistencies are probably caused by
interactions with soil types, climatic
conditions, weed age and stress, appli-
cation rates and application technology.

For pre-emergent grass control,
most growers use Trifluralin (63 per
cent). although this is less appropriate
for late back-to-back, and minimum till
fields. where Metolachlor or
Pendimethalin are often substituted
(Table 3).

Diuron and Fluometuron may be
replaced by Prometryn or Cotogard.
depending on the weed spectrum, but
in some conditions these herbicides can

' damage cotton before emergence. and
. are most frequently used post-emer-

gent. Most herbicides are banded and

. only applied to the cotton row, to
- reduce the overall herbicide cost.

Comparison of the average herbicide
rates being used in the industry (Table
3} and the recommended rates shows
that while the maximum recommended
rates of the safer herbicides (such as
Trifluralin} are being used, the rates of
the herbicides to which cotton is more
sensitive (such as Fluometuron) are well
below the maximum recommended.
Are you satisfied with your weed
management strategies?

This was the obvious question to ask
cotton growers. On the basis of the
results listed in Table 2, showing the
very large proportion of the cotton
area affected by the major weeds, and
the increasing problem that some
weeds are becoming, it seems that the
answer should be no, and this was the
overall response given by growers
(Table 4).

This view, that the current weed
management strategies are not ade-
quate, was particularly strong in the
Macintyre and Namoi Valleys. How-
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The channel weeds we have
and don’t want!

By Graham Charles, Research Agronomist (weeds in cotton), NSW Agriculture & Fisheries,
Agricultural Research Station, Narrabri

commenced at Narrabri Research

Station looking at weeds in cotton,
jointly funded by NSW Agriculture &
Fisheries and the Cotton Research
Council. This project is focusing on
defining the weed problems in cotton.
the factors contributing to these prob-
lems and the practices available to
overcome them. It has initially involved
a survey of weeds and weed control
practices. and the development of a
weeds research program.

This article presents some of the
results of the weed survey, which was
conducted in 1989, covering 67.600
hectares. representing 48 per cent of
the NSW cotton area, and involving 52
growers. The first part of the survey,

I n late 1988 a research program was

and the weeds and herbicides used in
cotton, was presented in the previous
article.

THE WEEDS OF IRRIGATION
CHANNELS AND STORAGE DAMS

In addition to the 34 genera identi-
fied as weeds in cotton and discussed in

the previous article, a further 11 gen- |

era were identified as weeds of irriga-
tion channels, although only three of
these are major weeds. important on
more than 15 per cent of the proper-
ties surveyed (see Table 1).

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

discussing the cost of weed control. ! Atrazine, and is burnt off by
TABLE 1

The major problem weeds of irrigation channels

Important weed % of properties Importance!
Brown beetle grass 54 4.6

Nutgrass 34 24

Couch 34 2.3

Barnyard grass 26 2.2

Noogoora burr 26 2.1

Summer grass 18 1.7

Yellow vine 18 0.8

NOTE I:  WEEDS WERE RANKED IN ORDER OF THEIR IMPORTANCE. A SCORE OF 10 WOULD MEAN

EVERY GROWER CONSIDERED THE WEED TO BE THE MOST IMPORTANT.

TABLE 2

The commonly used irrigation channel herbicides

Herbicide % of properties Average applications'  Rate {/ha)
Atrazine 76 1.21 9.0L
Glyphosate 73 1.9 1.9L
Diuron 67 1.30 10.5L
Chlorsulfuron 33 0.96 30.0g
Pendimethalin 12 0.96 3.6L
Dicamba 10 2.42 0.8L

NOTE 1: THE NUMBER OF APPLICATIONS BY THE GROWERS USING EACH HERBICIDE.
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Glyphosate, but not killed. Some con-
trol 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 important a prob-
lem 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 CONTROL ON IRRIGATION
CHANNELS
A wide range of channel weed con-
trol management strategies exist, rang-
ing from annual applications of residual
herbicides and regular mechanical culti-
vation to maintain weed free channels,
to occasional applications of knock-
down herbicide. Where knock-down
herbicides are used, a wide spectrum of
short lived annual weeds and perennial
weeds become problems, whereas
residual herbicides select out the small
number of resistant weeds.
Mechanical cultivation is often used
to maintain the shape and structure 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 reduce 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 dams
for erosion control. However, any
weed seeds produced on dams and in
channels may end up in cotton fields.
Heawy rates of Atrazine, Diuron, and
Chlorsulfuron are being applied for
residual weed control (Table 2}, and are
applied used in combination after the
last irrigation in early autumn. Atrazine

THE AUSTRAUAN COTTONGROWER
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of herbicide resistant varicties.

The need for further field evaluation
of the herbicides currently being used
in the cotton industry arises from a
number of sources, including environ-

mental differences such as soil type,
temperature and soil moisture, incor-
rect weed identification, and problems
with herbicide application and timing.
There is a great need to develop inte-
grated weed management systems

TABLE 5§

The top priorities for weed research identified by cotton growers
Top research priorities % of growers
Nutgrass 29

The development of new herbicides 16

The development of herbicide resistant cotton 1
Developing new management systems 11
Research on Take All weeds 10

The ecology of problem weeds 7
Other areas 8

No research required )

Ralli Brothers & Coney

59-85 Antimony Street. Carole Park. Qld. 4300
P.0. Box 301, Goodna, Qld. 4300
Phone (07) 271 3283, Fax (07) 271 3069
Manager: John Lupton, A.H. (07) 376 1402
Administration: Simon Clancy, A.K. (07) 376 3384

Ralli Brothers & Coney sorving the world's cotton trade
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which are able to make use of the
many interacting factors.

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 impor-
tant than good cultural practices in the
cotton field.

Of the research priorities in Table 5,
all require some input from a compre-
hensive weed research program,
although there are limits to the number
of topics that can be examined at any

. one time. Some research into the her-

bicide sensitivity of the Take All weeds
has already been carried out, but there
is a need to further examine these
species, which are natives and largely
confined to the Northern NSW irriga-
tion 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
program.
CONCLUSIONS

Channel weeds are very obvious. but
are a comparatively small problem.

There is an obvious need for a well
directed weeds research program into
long-term weed problems. Weeds are a
major cost to the industry and there is
a need to look at integrated manage-
ment approaches. incorporating herbi-
cides. cultivation, rotations and other
cultural 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 of the common names
used in Table 1, and their
corresponding botanical names

ozl

Common name  Botanical name

Bamyard grass  Echinochloa crus-gafli *;
Brown beetle grass  Diplachne fusca 3
Couch - Cynodon doctylon
Noogooraburr  Xanthium occidentale
Nulgrass . Cyperus sp. :
Summer grass Digiteria sp.

Yellow vine Tribulus terresiris
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