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I. Outline the backgr, onind. to the project.

Areview of the cottonir, dusky in 1988 condudedhatlad;of weeds research was a major hole intr, e
research focus at that time. hiresponse to this review, Mr 01arles was appointed to Nanabriir, late
1988 with CanC funding. With the creation of the CRC for SIus^riable Cotton Production, weeds
research has agairi been identified as an area receiving inadequate flinchrig and a second research
position 11as been oreated at the ACRl, with the appointsnent of Mr Grant Roberts in add-1996. I^
position focuses on the development of sustainable, low input, cotton weed managementsystemsfor
low weed pressure situations.

Since 1998, Mr Charles has concentrated on the development of a sustainable management strategy
for cotton, focussir, g primLadly on nutgrass ecology and management. The nutgi. ass management
strategy that he has developed combined herbiddes, cultivation and rotation o. 0ps and has shown
that a dedicated approach to nutgr'ass control will allow cotton production and high yields on
nutgr'assir, festedland, while controlling the weed population. 111ts research, on whatis considered to
be the world's worst weed has resulted in a number of publications and the development of the
nutgr'ass management pad<age "Controlling nutgr. ass tricotton" with CRCsupport.

The scope of the project}Ianbeen expanded overthe lastcoiiple of years' The projectis now working
dosely with the CSU^O cotton breech, g team, , bringing expertise in weed management into the
evaluation and development of herbicide tolerant, transgenic cotton varieties. This season the project
is working with2,4-D tolerant, Roundup Ready and BXN (bromo>c}, hiltolerant) cotton varieties. Basta
tolerant material will be induded next season and other material if, and when it becomes available.
Assisting the breeding team has beenseenas a priority of this progy. am,

2. Listtl, project bjectives am the ex emitowl, icht ese have been addeve .

Objectives:

To further examine and develop the sustainable weed management systems expertrr, ent for
cotton established on ACRIField C4, admingto maximuse cotton yield while minimieing herbidde
inputs.

To commence examiiriation of the ecology and management of peachvine, developing
management pad:agesfor this and other problem weeds. Work to continue on polymeriatakeall
management and nutgr'ass ecology and management.

To continue monitoring weed pressure and diversity on the CRC cropping systems experiments,
assessing the impact of systems and interactionswithweeds.

To continue monitoring changes in weed pressure and diversity on cotton in reduced tillage
systems on growers fields, identifying problems with the systems and trends in the weed
populations.

To develop further weedmanagementpad<agesforcotton.

Achievements:

All objectives have been largely achieved, willful the tiltLe limit of a 3 year period (most work is
ongoing).

Objective lidentified a number of problems with potential herbidde interactions and was expanded
to examntie these interactions and to indude stubble retention syste:rris. Tms experirrient is not yet
completed.

Extensive work has been undertaken on peachvine and work continues with takealland nutgrass.
Workonall3weeds continues.



Weed pressure conchiues to be monitored on the CRC trials (only I trial remains) and gy. owers fields.
Nutgrass and peachvine contiriue to be major problems for growers, but otherwise the systems
appear to be largely stable and manageable. The impact of Roundup Ready cotton will need to be
assessed.

A lot of material has been corrected for weed management packages. Collation and development of
tliis material will be undertaken this year for indrisioninWERDpaL<.

3. How has your research addressed the Corporations diree outputss
Sinst ' ability, profitability and ir, ternalionalcom. petitiv ness, an o people

acornmur, ity?

The research directly addresses the issues of sustainability andprofitabnity.

Objective I assesses a range of weed management options to determine the optimum, (most
profitable) systems using old and newer technologies induding transgenic cotton, stubble retention
andpermanentbeds.

Objectives 2, 3 & 4 examine issues of sustainability, developing management pad;ages for problem
weeds which t}Iteaten sustainability, and assessing the gustoiriabmty of current production and
farming systems.

4. Detail^, e methodologyand. in, s ' then, eftiodology, Ised.

Experiments were undertaken in the field and glasshouse using standard techniques, with full
replication. Data were analysed in Genstat using REML and negr. cosion using the Poisson model.
These methods give the most reliable results.

Experiments undertakenir, duded:

. Weedtricidencewasmonitoronthe3CRCrotationexperiments

. Weedincidencewasmonitoredonfieldson6cooperatingperrr, amentbed

. Yieldsandweedinddencewasmonitoredonttiepem, amentbed e>:permientat ACRl,
incorporating stubbleretention, Roundup Ready, bromoxynilar, d Basta tolerantmaterial

. Weedrrianagementon4fieldsreceivingreducedratesof pre-planting residual herbiddes

. PeachvinemanagementandecologyexperirrLentswereundertakenas described in Appendixl

. NutgrassmanagennentinRoundup Readycottonas ACl^

. The efficacy of herbiddes on Cyper"s tofutid"s, C. hiltz:c and C. Didotter, sis

. 3 polymeria takeallfield experirrients on Cony Farms

. 3 glasshouse experirrients to lookatthe effect of additives andsurfactants to improve glyphosate
efficacy for polymerin control

. 5 glasshouse expertrr, ent on herbiddesforBi, .adahpea and sesbariia control

. I glasshousestodyofherbiddesforvelvetieafcontrol
4field experiments evaluating herbiddesforweedcontrolir, pigeonpea

. 2 field experiments on herbicides formpiacontrol

. 1/1eldexperimentonherbiddesforDavid'sspurge control

5. De allres Ismcl, ,. ' gt est listic I ysis of results.

After discussion withCRDC, it was agr. eed that results would be provided in a fullFirialReporL due
mseptember 2002. Asi, minary of theresultsofthepeadivineworkhasbeeniridudediriAppendixl.

6. Discuss^Ieresrults, inclii earl alys's of res archo Dines co pared
with objectives.

Afulldiscussionofresultsand outcomes will be provided by September 2002.

7. Provide an assessment of the likely ' pa of the res Is and conclusions o
the rese 11 project for the cott man'stry. possible includeere



statement of the costs and potenti be efits to the AUSlrali cotton industry
andfuture research needs.

The weed management systems work is yet to be completed, requitir, g at least a further 2 seasons
results. When completed, this work will need on-farm verification and quantification. Tms
verification can be undertaken in parallel with the completion of the trial. Results to date indicate
significant scope to reduce herbidde inputs on deaner fields. Tliis work is partly being taken up
by Ian Taylor. A saving of 50% of herbidde on 30% of the cotton area is quite possible. If we
assume a cost of $801ha for herbiddes, this would give a totalsaving of around $6 million per
year, as well as an environmental saving of herbidde input. There will also be an associated
morease in yield and reduction in replanting due to reduced seedling daniage from residual
herbicides.

The impact of managementsystemsfor problemweedsislarge on those farms adversely affected by
these weeds. Management systerrrs will be quickly adopted by the most severely affected
gowers.

There is an obvious need to continue this work to actiieve the full benefit from the research The
overall direction for future weeds research will be indicated t}itousti a study to be undertaken
later tits year.

8. Describe the project technology (eg. commercialy sigr, ificant developments,
patents applied for orgy, anted. licenses etc).

Nil

9. Provide a technical sun, ", ary of any other ' oninatio developed as pat of the
roject. include dig overtesir, ,,, e od. o10gy, e ulpmientdesigr, etc.researc

NA

1.0. Detaila. plan for the activities or other steps that, IQaybe taken.

(a) to further develop orto exploitthe projecttedmology.

(b)forthe future presentation d. dissemination of^. eprojec outcomes.

Information arising from the project is being developed and disseminated durir, g the current 12
monthperiod. hitormationwillbe indudediriWEEDpakandpresented in the Australian Cotton
Grower, and at field days and other OPPorLiimties.

It. Listthe publications arising from the esearcl, project.
Charles G. W. (2001). Weed man"gement. fir. AustralianDryland CottonProduction Guide. Numbri, NSW:

CanC.

Charles G. (2001). Herbicide options for weed controlinpigeonpeatrap crops. Lower NamoiFieldDay notes,
pp. 2.

Charles G. (2001). Weed man^gement tricotton production. in Maciri^, re Valley Cotton Field Day. pp 3.
Charles, G. (2001). Sustalnable weed marmgementsystemrs for cotton. fliproceedi"gs 91the Cotton Consultants

DalbyMeeting. pp 7.
Charles, G. David's Spurge: a new weed tricotton. The AMsh. onin, Cationgrower 21, (5): (impress).
Charles, G. (2001). Herbicide options for weed controliripigeon pea trap crops. In Upper NanoiValley Cotton

Trials, pp 4.
Charles, G. (2001). Herbicide optionstbr weed controlinpigeon peatrap crops The A"strain" Cottongrower

21, (5): (in press).
Charles, G. (2000). hanagiiigpolymeria takeall. Proceedings of the Tenth Australian Cotton Conference,

Brisbane, Qin, pp. 337-342.
lotusoii, I, Charles, G. and StridelB. (2000).'nie emerging problem of cotton related weeds oralnily

Malvacae). Proceedings of the Tenth Austtalian Cotton Conference, Brisbane, Qld, pp. 335-336.



Charles G. (2000). Weed management inf"rini"g systems. In Proceedings of theF, ,ami" S sterns Fon, in,
Daiby, Qld, pp. 2. ,

Charles G. (2000). Growing e>;penance with Roundup Ready cotton. The AMs17@!ion Cottongrower 21, (5): 24 -29.
Charles G. (2000). Weed management incotton. AgFact qlipress).
Charles G. (2000). The future for trailsgeiiic cotton. Aventis Workshop, 00 3.
Charles, G. (1999). Weed man^gement systemrs for cottonproduclion. Pico^ings of the FirstCotton CRC

Research Conference, Nambri, NSW, pp. 178-185.
Charles, G. (1999). OPPomm^ties for comabomtion with the ERC for S, ,^,*innble Cotton Production. Plan"i"

WeedMaiiagementResearch, Development andExtensionforttieNorthem GramRe 'on, a GnuC
SponsoredWorkshop, Brisbane, Qld. '

Charles G. (1999). Velvetleaf: apotentiaUy serious weed. Then"sir@lion Cottongrower 20, (3): 70 -71.
Charles G. , Mensah, R. & Cook, T. (1999). Luceme strips formarmgiiig cottonpests. The Az, station

Cottongrower 20, (4): 16 - 18.
Charles G. (1999). Weed alert Buddapea. riteA"strait@" Cottongrower 20, (5): 18 -20.
Charles, G. , Hickiinii, M, Llewellyii, D. am Constable, G. (1998). Field evaluation of hamsgenic2,4-D toletaiit

cotton. Proceedings of the NinthAustralian Cotton Conference, Broacheach, Queensland, pp. 193-201.
Charles, G. (1998). Weed man"gementinf^, ming systems. Prooeedings of the Cropping S stemsFomm,

Nanabri.

Charles G. (1998). The econonxics of chipping largeweeds. The A"omaha" Cono"grower 19, (2): 42 - 44.
Charles G. (1998). Sorting out cottonweed controloptions. Then"stroll@" Cottongror"er 19, (4): 13 - 17.
Charles, G. , Hickman, M, Llwewllyii, D. and Cousinble, G. (1998). 2.4-D tolerant cotton in the field. The

A"silo"@"Cottongrower19, (5):44-46 '

information dissemination:

D, ,ringthe life of the project, information was presented at the followir, meetin s and
workshops:
Herbicides for weed controliripigeon peas Field Day, Emerald, Qld, February I 2001.
Extension Team Field Day, ACRl, February 20 2001.
Macirity, re Valley Cotton Field Day, Goondiwiridi, February 28 2001.
WalgettFieldDay, Walgetl, March 9 2001.
Lower NanoiFieldDay, ACRl, March 16 2001.
Weeds Sub-ProgramPl"riningMeeting, Orange, March 20-21 2001.
Conaborative weeds projectreview meeting, Narrabri, May 22 2001.
PolymeriaTakeallField Day, ConyFarms, January 14 2000.
Roundup Ready management guide meeting, TMS Sub-Committee. July 3-14 2000.
The future for transgeniccotton Aventisworkshop, Coolum, Qld, July 20-21 2000.
Weeds Working Group, Brisbane Qld. August15 2000.
CRC Systems Trials Working Group, Brisbane Qld. August15 2000.
NorthernF3, aming Systems Working Group, Brisbane Qld. August 15 2000.
Fanning Systems Forum Dalby, December 5-6 2000.
Weed seminar, UNE Certificate tricottonproduction, ACRl, February 19 1999.
Dryland cottonproductionfield day, Edgeroi, March 10 1999.
Lower Nanoifield day, ACRl, March 11 1999.
Tandoucottonproductionfield day, Tandou, March 18 - 19 1999.
GnuC DAN262 Northern PanelWeedsplanningmeethig, Brisbane, March24 -26 1999.
Cotton extensiontamiworkshop, Bribie Ismnd, July I 1999.
CRC CottonResearch Conference, Nanabri, July21-22 1999.
CRCWeeds Working Groupmeeting, ACRl, August24 1999.
Uus PlantProtectioncourse, ACRl, September 8 1999.
ACRIOpenDay, ACRl, December8 1999.
9th AustralianCotton Conference, Broadbeach 11-14 August 1998.
CRC 5th stagereview, ACRl, August 20 1998.
CRC Prog'arm3 planning meeting, ACRl, August26 1998.
Weed Manegemerit Section, CottonPtoduction Course, Post-Graduate Certificate in Rural Science, De armient

of Agonomy and Soilscience, University of New England, ACRl, August 26 1998.
Weed controloptions for cottoniriawetspfuig. Semin^re at Wanenand Nevertm, September 23 1998.
Controlhng Nutgyass, Field Day, GlenPrairie, Moree, October 30, 1998.
FFimiing systems forum, ACRl, December I 1998.
BestManagementpractices forumi, ACRl, December I 1998.



Weed management in fanning systems, Cropping systems forum, ACRl, December 2 - 3 1998.
Opportunities for futilerresearch in the North, GnuC Flaming Meeting, Sydney, Decomber 10 1998.

12. Are changes to the Litellec alPropeityregisterrequired?
No

,
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Research has been undertaken into:

. the development of sustainable weed managementsystems using combinations
of herbicides (residual and post~emergent), transgenic, herbicide tolerant cotton
and retained stubble. Cotton lint yield and weed control has been assessed on a
series of treatoients. hitial results show that some of the commonly used
herbicide combinations are antagonistic, reducing both cotton yield and weed
control. Clearer identification of these combinations and an understanding of the
reasons for the problems will enable growers to select better combinations,
resulting mirinproved weed control, improved yields and reduced problems with
seedhngdamage.

. the examination of the ecology and management of problem weeds of cotton
production including peachvine, polymerIa takeaU, nutgrass, budda pea,
velvetleaf and lipia. Management packages forthese weeds are being developed.
Packages will hareleasedin2002withthelaunchof WEEDpak.

. assessing the sustainability of weed management in cotton production and
cropping systems. Weed management has been assessed on 3 cropping systems
experiments and fields on 6 properties since 1995. Results have shown that
weeds are manageable on a range of systems, butthat problem weeds such as
peachvine and nutgrass are difficult to manage in all systems where they are
present.

developing herbicides for weed management in pigeon peas. A permit for the
use of a range of residual and over-the-top grass herbicides in pigeon pea refuge
crops has beenobtained from theNRA.

Results from these trials are being integrated with a range of other material for
inclusion into WEEDpakin2002.



Herbicide options for peachvine marmgementhave been e, ,PIOred using avadety of field and glasshouse
experiments, some of which are on-going.

None of the herbicides gave acceptable pre-emergence controlofpeachvine. Dualgave reasonable controlof
peachvine and warrants futiler evaluation. Field experiments this season will give more information on
pre-emergence control.

Post-emergence, dinron and prometryiiconsistently gave the best controlofpeachvine of the herbicides
nonnally used in cotton. Results with Staple were consistently poor. Enfield, anew post-emergence,
over-the-top broad-leafherbicide gave inconsistentresults, apparently being more effective on older,
rather than younger plants. This experiment is being repeated.

Of the potential transgenics, both Basta and 10xynilare effective in controlhng peachvine, althouglineither is
welltranslocated, and give no residual control. Roundup perfonned poorly in the field, and gave
inconsisteritresults in the glasshouse, whererates of at least 2 to 4 L of Roundup CT were required to
achieve 90% control. This control will be valuable in Roundup Ready cotton, but will not be adequate as
an 'alone' treatmerit. The use of different glyphosate formulations and additives gave little improvement
in control. The use ofdiuron/Roundup mixes warrants further evaluation for use with over-the-top
applications in Roundup Ready andUNR, and directed sprays in Roundup Ready cotton

e b'c' so ina

o cl"sio"s

A peachvine mar^gement system using charon orprometryn pre-planfuig, possibly Dualat planting, Roundup
post-emergence and prometryii or diuron at layby appears to be themOSt satisfactory strategy for
managing peachvine in-crop with herbicides.

C Vl

Results from field studies

.

M o1a autumn 2000 -over-the-to herbicides and combinationsfor eachvine

A wide range of herbicides andherbicide combinations were assessed in a fallow situation. Many of these
herbicides could not be used in cotton, but iniglit be used in follow orrotation crops.

Table I shows percentage kill of peachvine plants that emerged on the border of a field following rain in March.
Peachvinehademerged over the following weeks andarange of plants ages andsizes werepresent. Most
peachvine were actively growing butsome were moisture stressed at the time of spraying.

Herbicide was applied on April3 andthe effect assessed on April13 andMay I. Controlwas assessed as O (no
control)to 10 (100% of peachvine plants killed). Many peachvineplants were not completely dead at this
time and it is difficult to be certain that tieaimeiits had kmed allplants. Later assessment was prevented by
a frost that killed allpeachvine plants.

Many of the herbicides andherbicide combinationsgave effoctive controlofpeachvine. The best controlwas
given by Oxytril, diuron andatrazine, and the higlierrates of Basta and Grazon. Of these, only charon has
reasonable safoty with cotton, at least untiltransgenic, Basta or O>^, Irilcotton becomes available.
GeneraUy, the combinations gave controlequivalent to the best of the coinponerits intrie combination. The
effectiveness ofZoliar could not be assessed from this trial, where the herbicide was not incorporated into
the soil, andno follow-up rain occorred to activate the product.

The safoty of dinron as a post-emergence directed sprayneeds to be explored. Extrapolation of the data
indicates that diuron at 0.5 L or even less may give acceptable control of peachvine in the field. The level of
damage to cotton from an over-the-top apphcation of 0.5 L ofdiuronneedsto be examined. Could diuron
be applied at 2 L post-emergence as a directed spray in combination with a 0.5 L over-the-top application?

Appendix I



Ta to I

Oxylri1 0.5 L

Diuron , L

Atrazine 2 L

Basta 0.5 L

Grazon ,26 inI

Gesagard , L

Simazine ,L

Roundup CT (450 91L) 2 L
Starene 0.25 L

Zoliar ,. 5 kg

MsMA (800 glL), L

Herbicide combinations

Basta I L + Diuron (800 glL) 2 L
Diuron 2 L + MsMA , L

Gesagard , L + Grazon Coo inI

Gesagard 2 L + Ms A , L

Basta 0.5 L + Gesagard , L

Roundup Ct(460 glL) 2 L + Diuron 1800 g/L) 2 L
Basta , L + Grazon ,00 in I

Roundup or(450 glL) 2 L + Gesagard 2 L

Basta , L +Zoliar, kg
Zoliar, kg + Grazon ,00 in I

Zoliar, kg + Starene 0.25 L

Roundup CT , L + Grazon ,@0n in I

Untreated

Treatment

Herbicide rate

Visual Observation

1-May-00

2X

9.7

97

9.7

80

4.0

8.7

8.0

5.3

20

,X

9.0

10.0

9.7

6.3

5.7

8.7

5.0

2.0

2.0

3.0

0.7

Results from lassho"se studies

4X

10.0

Results from Glasshouse experiment 61- pre-emergent residual herbicides for achvi"e

Table 2 shows gemiination percentage of peachvine sown into herbicide treated soil.
None of the herbicides controlled peachviiie, with 30 -50% of sown seeds eventuaU mer in on anti. earni t .

However, there was evidence that chirron, Gesagard, Cotoran andDualallsuppressed (delayed) emergence of
peachvine for the first 8 to 12 weeks after planting.

9.3

9.0

9.7

97

9.7

9.3

90

9.0

87

87

80

2.3

1.7

I. 3

07

Table 2

Herbicide

27

Coloran

Dioron (500
Gesa ard

Dual

Stom

Tnnuralin

Untreated

Mars. e.

Rate

Res"Its from Glasshouse experiment 60- broadleafresidualherbicides a lied over-the-to of each '

Table 3 shows percentage seedling survival4 weeks after herbicide application. Herbicides were a lied to seedlin t
the 4 leafstage.

Iha

40

30

4.0

2.0

4.0

2.8

4 weeks
6

7

9

3

16

22

22

Cumulative % seed"" emer eruce
8 weeks 12 weeks

12 22
14 24
15 24
11 19
21 31
29 33
24 30

14 months
34

42

32

32

47

53

50



Dioron hadthebest activity against peachvine at the rates used and gave excellent control.

Table 3

Herbicide

Cotorui

Dioron (500
Gesa ard

Sta to

Untreated

Res"Its from Glasshouse experiment 56 - broadleafresidualherbicides applied over-the-top of peachvine

Table 4 shows percentage seedling survival andnurnber of alive leaves per plant 4 weeks after herbicide application.
Herbicides were applied to seedlings at the 1/1eafstages.

Gesagard and diuron both effectiveIy controlled peachvine at this gowth stage, killing 94 to 100% of seedlings and
effectiveIy suppressing surviving seedlings.

Table 4

Rate Iha

2.8

Herbicide

Gesa ard

Dioron

Cotoran

Sta to

Untreated

22

120

4 weeks afters re 'in

% seedlin survival
100

Results from Glasshouse experiment 55 - broadleafherbicides applied over-the-top of peachvi"e

Table 5 shows percentage seedling survival 6 weeks after herbicide application. Herbicides were applied to seedlings at
the 2, 4, 6 and 12 leafstages.

Staple and Roundup at the I and 2 L rates were both largely ineffective in controlling peachvine. Of the broadleaf
residual herbicides, Gesagard was the most effective even at the lower rate. Basta and Oxytril were equally
effective in controlling peachvine.

Rate Ina

2.2

1.8

2.8

120

60

100

100

4weeks afters re in 1/1eaf Iants
% seedlin survival Learnumber or Iant

0.3

03

6

30

63

2

Table 5

Max s. e.

Herbicide

Cotoran

75

100

100

5

Dioron

Gesa ard

Rate Itha

2.8

5.6

2

4

2.2

4.4

30

60

120

2

4

2

4

Sta to

Basin

2 leaves

75

25

25

25

o

o

100

100

100

o

o

o

o

o

o

100

100

OXVin'

Roundu CT

% seedlin survival6 weeks after s re '"
4 leaves 61eaves

63 25

o o

38 o

o o

o

o

100

100

100

o

o

o

o

o

o

88

88

13

100

5

Untreated

100

100

75

o

o

o

o

o

o

50

50

13

96

5Max s. e.

12 leaves

50

38

50

25

100

5

100

88

100

o

o

o

o

o

o

88

13

o

100

5



Results from Glassho"s experiments9- the addition of SMA to broadleafherbicidesfbr achvine

Table 6 shows perceritage seedling survival 6 weeks after herbicide application. Herbicides were a liedto seedlin s at
the 3, 7 and 10 leafstages.

Gesagard and diuron killed an peachvine seedlings at allgrowtli stages and application rates. Cotoran was less effective
in controUirig peachvine, with better controlat the biglierrate. Controlofpeachvine with Cotoran was improved
when MsMAwas added. MsMA of itselfgave onlypoor controlofpeachvirie, and only itn roved controlwith
Cotoran. The improvement with the addition of MsMA did not appearto be sufficienttojustify its use inithis
application.

Table 6

Herbicide

Cotoran

Gesa ard

Rate

0,111a)

Dioron

Untoated

2

2

2

3

leaves
50

50

o

o

o

o

100

Results from Glasshouse experimemt52-potential transge"ic herbicides

Table 7 shows percentage seedling survival 8 weeks after herbicide application. Herbicides were applied to seedlin s at
the 2 leafand 10 leafstages. The contr'e 20 cm of plants in onetreatoieiit sprayed at the 10 leafsta e were covered
to simulate the effect of partial herbicide coverage and slitelded applications to plants emerging in the cotton row.

Allherbicides gave good control when applied at2 L ormore. None of the herbicides appeared to translocate ve well,
but Roundup CTgave the best controlofpartiallycoveredplants.
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o

o

o

o

88

4.7

Untreated

Results from Glasshouse experiments3-contact herbicides for peachvi"e

Table 8 shows percentage seedling survival 8 weeks after herbicide application. Herbicides were applied to seedlin s at
the 2, 9 and 22 leafstages. Plants in one tramieritsprayed at the 22 leafstagewere }^ covered to simulate the
effect of partial herbicide coveragetoplants aria. ging in the cottonrow. The contra120 on of eachplantwas
covered

Staple and Bromoxinalgave poor controlat allrates. The2 L Rounduprate gavereasonable control, winle Basingare
good controlat both rates, althougliit translocated poorly.

Rate
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leaves
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o

o

o

o

o

2
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4

% seedlim survival6 weeks afters re in
2 leaves 10 leaves 10 leafcovered

o o 88
o o 63
o 25 100
o o 100
13 75 100
o o 38
o o 25

100 100 100
5 5 5

2

3

Max s. e.



Table 8

Herbicide

Basta

Bromoxinal

Roundu CT

Rate Ina

Sta to

Untreated

Results from Glasshouse ex erimemt 50- Enfield herbicide for peachvine control

Table 9

2

2

60

120

2 leaves

Herbicide

% seedlin survival8 weeks after s re in
9 leaves 22 leaves

88

100

38

50

100

75

100

5Max s. e.

Enfield

Enfield

Enfield

Elmeld

Untreated

Rate

(g/ha)

Table 9 shows percentage seedling sumivaland number of alive leaves 6 weeks after Enfield a liontion. Enfield
applied to seedlings at the 3 and 24 leafstages.

Enfield was less effective on smaller plants, but completely killed larger plants when ap lied at the 20 rate. The leaf
data chows that the peachvine plants were suppressed by the 20grate when apphed to the 3 leaf Iants.

This resultis unexpected, usherbiddes are generally tar more effective against omaner plants. The application is bein
repeated andagaliiEnfieldhas notkilled analpeachvineplants (trial not yet completed).

es"Its from Glasshouse experiment 51-glyphosate ormulatio"s and additives for peachvine control

Table 10 shows percentage seedling survival6 weeks after herbicide application. Herbicides were a lied to seedlin
at the 4 and 14 leafstages.
None of the glyphosate formulationsappearedtobe anymore effective than Roundup CT, alftiouglitiie addition of
Tarbo Plus, anon-ionic surfoctant, did improve control, especially at the lower rate.
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5

6 weeks afters re h
Number of alive leaves

Size ats re in
3 leaves 24 leaves

9 70
20 16
10 5

Table 10

He bicide
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5

Roundu CT

Roundu CT

Roundu CT
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Roundu Max
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Rate
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2.2
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2.2
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2.2
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2.2
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1.9
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1.6

Additive

Turbo Plus

Turbo Plus

Pulse Penetrant

Pulse Penetrant

Boost

Boost
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57

4.2

Rate

%

0.2%

I%
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Table IIShowsthe leafnumberperplant6 weeks after herbicide application, forthe hats shonniiriTable 9. Thi d to
indicates the degree of suppression achieved by the various herbicides.

None of the glyphosate formulations appeared to be any more effective than Roundup CT. The addition of Turbo Plus,
PulsePenetrantandBoost(ammonium sulphate), animproved control, orgyve controlequivalentto the Roundu
CT fonnulation.

These results winbeflumerevaluated, as there appears to be some possibility of improrin the runteusill additi ,
withoutexceedingttieLabelrate of glyphosate allowed with Roundup Ready cotton.

Table 11

Herbicide

Roundu CT

Roundu CT

Roundu CT

Roundu CT

Roundu CT

Roundu CT

Roundu CT

Roundu CT

Roundu CT

Roundu Max

Roundu Read

Credit & Bonus

Untreated

ate

a

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2.0

1.4

1.9

Addi've

Turbo Plus

Turbo Plus

Pulse Penetrant

Pulse Peneti. ant

Boost

Boost

Urea

Urea

Additional expe 'meritsthat are on-going or have not yetbeen analysed

ield

Herbicides form-crop controlofpeachvine. I. WaverIcy. Trial lost dueto November 2000
Herbicides for in-crop controlofpeachviiie. 2. Bloomvale, Moree. 011-going.
Herbicides form-crop controlofpeachvine. I. Clyde, Diffg, ribandi. 011-going.

lasshoi, se

E>, p 50 -the use of Elmeldfor peachvine control.
E>:p 51 -the use of glyphosate fonnulations andadditives for peachvine control
Exp 513 -the effectofCotoran, Stomp, Dual, Zoriar, and Staple in combination with Roundup sprayed on 2 and6

leafpeachvine andRoundup Ready cotton.
E, ,p 514-the effect ofDiuronandGesagard incombination with Roundup sprayed on2 and6 leaf achvine and

RoundupReadycotton.

Rate
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14 leaves
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4.6

1.6

4.5

2.0

6.5

4.0

4.9

2.8

4.6

14.9

I. I



Summa

A heavily infested field Inny have around 1000 to 2000 peachvine seeds perm' These seeds occur redominantl
near the soilsurfoce, with 80% in the O to 30 cm soilzone.

Peachvine are veryhard-seeded, with up to 10% of seeds germinating many I year. Bing. ence occurs all ear
round following rain or trigation, althouglimost emergence is in the warmer months. Peachvine seedlings and
plants are not frost tolerant. Flowering can amor allyearround.

Peachvine will be a long-term problem weed, aslargenumbers of viable seeds may remain in the soilseedbank for
manyyears.

Seed movement in inigation water is not an issue, except for infostation of previousl clean fields.
Remaining issues includethe viabintyand longevity of seeds in the seedbank and the impact of cultivation on

germination.
Currant vanability in the estimate of the weed seedbank is inherent in the sampling process, andma reflect real

vanability in the soil. Vanability will become less important over time.

oncl"sion

Peachvine win notbe easily controlled by n, rining domittie soilseebank. Nevertheless, OPPorttimty may exist to
better manage the weed than is the current normal practice.

.

Results from Glasshouse experiments 54, 58 512-response of peachvi"e germination to a e and scarification

Germination of peach vine seeds collected over 3 years wastested at 15 - 35'C in the glasshouse. Seeds were
mechanicalIy scanfied at 3 levels, with the heaviest scarification ramoving approximately 60% of the seed coat.

Germination was poor for allseed agesandtreaimeiits averaging 9%, with amaimum of 19% cola'gence observed.
Scarification did not consistently improve germination. Heavy scarification reduced germination.

eec I

Results from Beechworth in 1997/98 -peachvime seed"rig emergence

Emergence of peachvine seedlings wasmonitoredweeklyin cotton from Oct 30 1997 to Mar 19 1989, usin 12micro-
plots each of 0.24 in2.

Themaimum onergerice observed was 26 seedlings/in' on Dec 17.
A total of 72 seedlings/in' emerged over the season asseen in Figure I.

Figure I
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Results from Beechworth in 1999/01 - peachvi"e seed-banka"d seedling emergence in 3 farming systems
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Peachvine seedlings emerge allyearround when soilmoistine is adequate (after minor irtigation), although emergence
neons pledominantiydaring the warmer months. Peachvine is not frost tolerantaiid seedlings hatemer e dorm
the winter months are nounallykilled by frostbeforethey flower.

Totalseedting emergence over the 2 yearpeiiod was sumrisingly sinal, given the size of the seedbank, represeifung on
average only6% of seed. Sintilarly, seedproductionwaslarge triterins of apotentialweedproblem, with 36 to
1/7 new seeds in' added over 2years, but this representsjust2%of the seedbankonaverage.

The biggest seed production events overthe 2years neonred daring the fallow periods, indicatin the need for closer
attention to peachvine inningGinent in the fallow pluse. This period also appeared to offer the most potential to
reduce the seedbanl^, withinany seedlingsemergingdutingtiiefallow phase, Resultsfi. omthe fallow work
indicates that the lackofseedling emergence during the cropping phase is probably dueto the combined effects of
SIIadiiig and herbicides inhibiting germination.

Results fr^in Exp 510 - peachvime seed distribution in t e gee bank

Soilcores to I in depth were takenft'om Beechworth inaufi, inn 1998. Cores were taken from botiittie hillandthe
furrow. Cores showed a total of 1974 seeds/1/12 rein^ininginittie seechaiik.

50% of seeds were initietop 10 Gnu with 20%and 10%mule 10-20 and20 to 30 cmzones.
Seed density intrietop 10 on was proportionnlly greater in thefturow than the hill, with 80%of seeds mule top 30 on

in bothfield areas.

Resultsfrom ^xp 57- seed movement in irrigation water

"Socks" wereplaced over itxigation siphons at Beechworth daring the 1999/2000 season to determine seedmovement
in ittigationwater over the duntion of a fullirtigation. 011average 0.4 to 1.4 seeds were coptored per siphon r
inigation. This is avery smallnumbercomparedto the density of peachvine mittiefield. Seed movement in
itxigationwaterinny be important mimesting apreviously clean field, butts not animipohaiitsource of infestation
as such.

Resultsfrom

systems

On the basis of the results from the previous work, a2"'e>:pertinent was established to look at the effect of a muge of
herbicide systems omitie change in the seedbankoverimie. These systems were established besidettie CRC
f^inningsystenis site and do not use itrtgation, but do allow a long-termopportunt^, to GP:PIOre the effects of the
various systems. Herbicides were applied during the season imparallelto anomialfonning system.

Comparisonwasinndebetween:
. A 'standard' herbicide system
. A 'heary' system, using the more effective herbicides previously identified
e An 'alternate' systeni, using adjfEerentrange of herbicides
. A 'jiglit' herbicide system
. A 'zero' residual system, with seedlings controUedevery 2"' month
o A 'zero'residual system, with seedl^s controlled every month

Soilcores were takerIattiie same times as in the previous e>;perlment
Results are shownbelow in Figures 5 to 10, andtiiefigures havebeen SIImm^rised in Tables 3 and4.

hworth in 2000/01-peachvime seed-bankand gee 'ingemergencei, rider arange of herbicide
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Table 3

Treatmemt

Standard herbicide

Hea herbicide

Alternate herbicide

Li ht herbicide

Bimonthl control

Monthl control

Table 4

Treatment

Standard herbicide

Hea herbicide

Alternate herbicide

Li ht herbicide

Bimo"tml control

Monthl control

A\, era e

Seedba"k seeds
IJ"100

1039

917

1245

1039

1408

1454

erm

24Ma 01
1465

1151

1681

1325

1708

1570

This trial has onlybeen running for I season, which is areIatively short period for a seedbank with the apparent
longevity of peachvine.

The overalltr. aids in the seedbank data indicate increases in most tr. earnTeiits, with areduction only on the treaimJent
receiving maximum (monthly) controlwithoutresidualherbicides. Another season's data should clarify the trends.

Totalseedling emergerice over the season was much g'eater than intrieprevious experiment, with 10% of the seebank
emerging in I year compared to 7% over 2 years' This occurred even thouglitheareawasrain-fed. Gennination
was least on the treaimentreceiving the heaviest herbicide load and gt. Gatest on atreaimentreceiving no herbicide,
but the trendwas not consistent. The importance of cultivation in this needs to be clarified. Shading in-crop ina be
amajor factorreducingpeachvine gemiination.

Seed production was much smaller than in the previous experiment, representing just 0.7% of theseedbank on average.

Seedlin emer eruce

actual VC of seedba"k
126 10.7
78 7.9
163 10.4
125 9.9
243 16.3
108 70
141

Trend in seedba"k
Actual % of seedbank
+ 274 + 23.2

+ 77 + 7.8
+ 11 + 0.7
+ 56 + 4.5
+ 187 + 12.5

- 146 - 9.4

Newseeds rod"ced
actual % of seedba"k

0.1
10 1.0
10 0.6
21 1.7
7 0.5
8 05


