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President 6s message

Dear Colleagues,

I hope you are all having a great and productive 2013 after our wonderful
gathering at the IWSS Congress in Hangzhou, China, that was excellently
hosted by Prof. Zhang from the Chinese Academy of Agrialilfgiences in
Beijing and had a most relevant scientific program assembled by Dr. Per
Kudsk and the team of Main Topic Organizers. Preparatayes now
underway for our next International Weed Science Congress in Prague in
2016. The local organizationillbe under the leadership of Prof. Dr. Josef
Soukup of the Czech University of Life Sciences in Prague with the scientific
support of the EuropeaiVeed Research Society (EWR¥).that effect, the
IWSS Executive Committee has recently appointed Dr.aBérfalverde to
Chair the Scientific Committee for IWSC 2016. We would also like to solicit
your suggestions for:

1. Session Topics
In this issue : 2. Main Topic Organizers
President 6s PRiles 3. Theme for the 2016 Congress
Resistance Meeting, Perth P2
Siam weed in Cocos (Please send your suggestions to Dr. Samunder Singh, Secre&®y IW
Island, Australia P10 secretary@iwss.infosam4884@gmail.com
Int. Bioherb. Group, IBH P11
Korean Weed Science Information about the Congress will be made available on our new
Meeting, Boseong P12 WeAbpage,A whigh can bg visiteg Iattp://wwvy.iwss.info/iwsc.php We ]
EWRS Meeting P13 NI |j dzSa i YSYOSNA u2 f23A )f (Y
Dr. Ralph Kirkwood (http://www.iwss.info/index.phy to access the most recent

information, which is available to registered membersly. Kindly
register yourself on the webpagdttp://www.iwss.info/member
login.php  The registration procedure is available at
http://208.43.17.46/~iwssinf/downloads/files/n50d9dd3e1d809.pdf

- Retired weed enthusiast P14
Biotech Conclave, India P16
HTC workshop, India P19

Workshop on Weed
Management, India P23

4" TWSC, Thailand P26
Int. Seminar, Uruguay P27

Short Course on herbicides,
Uruguay P28

Weed Scientists honored P29
Journal Donations P30
Obituary -Dr. Eplee P31
New Books P33
Welcome to Prague 2016 P35
Upcoming Events P36

Consequent with our commitment to support Regional Weed Science
Societies in workshops, short courses, or helping with training events
and conferences involving participation of young Wegcientists and
atdzRSyida 6aSS tNBaARSyidiQa aSaal 3s
September 2010), several IWSS members have contributed their time

to such activities in the Americas, Asia, and Europe. Some of these
activities will be highlighted in thBlewsletter. Please contact us for

more information regarding regional collaborations for organizing such
workshops/trainings in youtegion/country.
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IWSS wants to show the young generation that our profession can make a unique and critical
contributionto science and food security in a safe environment. In the 6th Congress, we were able to award
travel grants to 25 students, thanks to the joint forces of Eieropean Weed Research Society (EWIRS)

Weed Science society of America (WSSA), and IW281anwe hope to be able to award even more. Thus,

| would also like to inform you that now is the time to start preparing your students for participation in the
7th IWSC in Prague. Our membership to the IWSS makes a significant contribution to ¢bisvebj
Therefore, we encourage you to continue renewing your annual membership so that together we can enable
the Society to accomplish this mission. You can renew your membership by visiting the corresponding
section of our web page ahttp://www.iwss.info/membership.php?AM3 | would like to take this
opportunity to thank you all for your participation in the 2012 IWSC and to all those whose collaborations
made this memorable event possible. We Idokward to working together again to make thd' TWSC
another successful reality.

Albert Fischer,
President

AUSTRALIA

PUTTING THE CRUNCH ON WEED SEED i Corrigendum

Material on Harrington Seed Destructor (HSD), supplied by Prof. Stephen Powles, Australian
Herbicide Resistance Initiative (AHRI), University of Western Australia was published in the last issue of
IWSS Newsletter (Sept. 2012). Unbeknownst to us at the time, the same article (minus photos) was also
published in the June 2012 issue of IPMnet NEWS, #195. IPMnet NEWS was edited and coordinated by
Dr. Allan E. Deutsch, at the Integrated Plant Protection Center in Oregon State University, Corvallis,
Oregon, USAThe Editor apologizes for not attributing the source for the news ites it was in ontinuity
with other news items from Australia

» — %

Global Herbicide Resistance Challenge Conference, EsplanHotel,
Fremantle (Perth), Western Australia, Feb.-28, 2013

ntle (Bexth);W.Australia venue of

HR I

AUSTRALIAN HERBICIDE
RESISTAMNCE IMITIATIVE

More than 400 delegates from 32 countries participated in the Global herbieiglstance challenge
conference in Perth. In spite of high cost, more than 150 international delegates attended the meeting
dealing solely with weeds and their resistance to herbicides of different modes of action (MOA). Herbicide
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resistant weeds and #ir management were the topic of more than 100 speakers and 60 posters. Resistant
weeds have become such a nuisance that all the top growers in Austiralieconsultants. The cost of weeds

was estimated at AS$ 1.5 bn in Australia per annuim.the lasttwo decades (1992012) glyphosate
resistant weeds have spread in to 61.2 m ha of farmlands. Globally herbicide resistant weeds are spreading
@25% with 400 unique cases from 217 weed species reported in 65 crops from 61 countries. Weed
resistance has lefl48 herbicides vulnerable for their effective use, covering 21 out of 25 known MOA. The
situation is further aggravated as no new MOA herbicide has been introduced since 1982. The Perth
meeting was the third such international conference dealing widtbitide resistant weeds and crops;
earlier meeting were,Long Ashton International Symposium on Herbicide Resistance in Weeds and Crops,
Long Ashton, UK, Sept. 1989 attended by over 220 researchers from 23 countriéisealmiernational
Symposium oWeeds andQop Resstance to Herbicides, Cordoba, Spairg§ Bpril 1995 and attended by

270 researchers from 37 countries

Stephen Powles Professor at the University of Western Australia and Director AHRI (Australian
Herbicide Resistance Initiative) presidever the conference opening and John Harvey the Chief Executive
Officer from the Grains Research and Development Corporation (GRDC), a major conference sponsor, talked
about the role of the Australian Grains Industry and GRin funding research pgrams for managing
weeds efficiently and the programs to communicate information to farmers.

Prof. Stephen Powles at inaugural speech Dr. Dale hanerifyingpoint from the rsention of Dr. lan
Heapon herbicide resistant weeds

Several keyote speakers made relevant contributions to the evederry Green DuPont, USA
discussed the scenario on herbicide resistance as of today. In the last century, weed management has
evolved through cultural to mechanical and chemical methods, where wekels bad a role on the sizef
holding, a family can effectively manage! The genetic technology has evolved from open pollinated varieties
to double and single cross hybrids with biotech traits with a new paradigm ahead in weed management.
Glyphosate restant crops had the most rapid adoption in the history of agricultufeansgenic herbicide
traits were inducted in canola, corn, soybean, cotton, rice, alfalfa and sugar beet in the last century to
different selective and nosselective herbicides. Glypbate was a great herbicide, but few weeds adapted
and need new management approach by changing, diversifying, alternating and combining several tactics.
Because of evolution of resistant weeds and shift in weed flora, multiple herbicide resistant cietiegar
and functional genomics using RNAI gene silenaiagn the way.

lan Heap(USA) presented a review on herbicide resistant weeds worldwide, lessons learnt and how
international survey of resistant weeds can form a skeleton for future research ed management and its
advisory use.Rick Llewellyn,Commonwealth Scientific and Industrial Research Organization (CSIRO),
Australia, impressed upon considering the sestmnomics of herbicide resistance management decisions.
ClF NXYSNID&a LISNDSddé ahdige fol @dstimice rkafagdment does not always coincide with
NEASIFNOK aOASydAadaQ NBEO2Y Y-fahRebnsthidty, Zesistafcé Odks aRdS LIS y
profitability. Christopher Preston! Yy A @S NEA G& 2F | RSt whath&hberbicidedesidNdndeA | =~ |
i I dz3 K Gontidadduke of herbicide is sure shot for the evolution of resistant weeds: herbicide mixtures,
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sequential use and increased efficacy using different strategies can best delay the evolution, but there are
no examples ortotal avoidanceof resistance evolutionWeeds having several mechanisms may evolve
resistance with or without fithess penalty and the rate of evolution varies with weed species and herbicides.
The latest technology on genome sequencing may throw mohé dig new targets/mechanisms.

Df @LJK2aliGS 61 a G§SNYSR (iFko& BadwikQohsDtans ArkaksSsNBSA)Oas RS .
it captured 100% soybean, corn and cotton area raising the bar to 100% weed control by killing diverse weed
species, but this @s only for a decade after which resistant weeds appeared. One more decade and there
will be hardly any glyphosate resistant crop grown in the USA due to wide spread resistance to glyphosate in
several weed species. The million dollar question vgill the same happen to othreherbicides used
frequently?

Douglas SammonsMonsantg USALINSa Syl G4A2y 2y Wwadzald K2g YI
YSOKFyAaYyYa FNB GKSNBI I yeé gwhdeQevieWing cutiektknowaigeion tNd LJi
diversity of ways wess have evolved resistance to this herbicidglyphosate resistance has been reported
in several weed species due to variable uptake, reduced translocation, vacuole sequestration and multiple
copies of the EPSPS gene. More EPSPS maintains enzyme amtivigrrelated with less shikimate.
Resistance mechanisms may vary with weed species, but one species can have multiple resistance
mechanisms as wellLolium rigidumwas found to have active target site mutation, gene duplication and
also vacuole sequesttion. Gene duplication in amaranths, ryegrass and kochia and active site mutation at
P106X in ryegrass are documented due to target enzyme EPSPS, vacuole sequesti@bogzaand
ryegrass. Reduced cell uptake (membrane transport) in amaranths sostdhumand chloroplast uptake in
amaranths, mimicry behavior in giant ragweed have been documented as glyphosate resistance mechanisms.
Amputation of sinks, avoidance of shikimate export and metabolism of any amount anywhere could also be
a resistance mechasm associated with glyphosate.

Phil Westra Colorado State University, USA talked about the whole plant and molecular response of
Kochia scopari#o glyphosate. Glyphosate FKochia had no variations in EPSPS binding site sequence, but
resistance was coafred due to over production of EPSPS. With abundant seed production and wide seed
dispersalkochiahas become a serious wedithat evolved eight fold resistance to glyphosafehil Stahiman
KSU, USA). Not only is it having a negative impact on conservdlage, but the cost of management has
increased due to increased tillage which eats away farm profitability.

Patrick Tranel University of lllinois, USA updated the audience on herbicide resistance in
Amaranthus tuberculatus Due to staggered germitian (April to July), prolific seed production and
dioecious natureandforced outcrossinghasresulted in resistance evolution to triazines (1990), Al9SY),

PPO (2000), glyphosat2004) HPPD inhibitors and 2ZX(2009). Many populations were founa possess

YdzZft GALX S NBaAaidl yoS YSOKI y Aewer hefoie the €l€abEioiHBE RiSida réaf R A
cause for concern.Pat Tranel alsoreviewed resistance to PSIl and HPPD inhibitor herbicides and role of
synergists on evolution of séstance. Substitution of SgiGly in D1 proteirand several other mutations
(SepesThr, LewigVal, Valdle, AlasVal, Pheslle and AsgeThr) have also been reported to confer
resistanceto several PSII inhibitors. Not only are there variations antoerpicides of the same MOA, but

also species with the same mutations as some herbicides also impose negative cross resistance; the level of
resistance and fitness penalty as thought earlier to PSII resistance is also not true for all species. Other than
target site mutation, enhanced metabolism Bghlatathion Stransferases (GST) irAbutilon theophrastand
Amaranthus tuberculatus cytochrome P450 monoxygenases (P450s), iholium sp., Alopecurus
myosuroidesand Phalaris minorand Aryl acylamidase iftchirochloa sp. has beendocumented as
mechanisms of resistance to this group of herbicideSimilarly HPPD inhibitors isoxaflutole (1999),
mesotrione (2001) and pyrazone (1980) evolved resistancénti@aranthus tuberculatusnd A. palmeriin

2009. A tenfold esistance to HPPD inhibitorsamaranthus was characterized by P450 mediated enhanced
metabolism. In most of the cases HPPD inhibitors resistance is associated with triazine resistance; some
synergy of both may be short lived and may complicate thingfseiiong run.
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John Sotere§ NBY ! {! RA&aO0OdzadSR az2yalyitaz2qQa 3It206lt &iNd
He emphasized early detection of resistance and followlingrsified best management practicd8\MP), for
effective weed management.Mike Owen lowa State University, USA presented results of benchmark
studies and large scale demstrationson the sustainability of glyphosatbased crop production. It is more
important as22% corn, 54% soybean and 23% cotton are still treated only with glyphims&at8A. BMP
treatments had 21% lower weed populations. For long term effective weed management, we need to
reduce the number of glyphosate applications by combining with other PRE/POE herbicides. Changes in
weed communities are occurring in response tamagement tactics, but seed banks remain generally stable
after five years. David Shawfrom Mississippi State UniversjtySAreported that no new herbicides with
new MOA are in the advance development trials and for the foreseeable futbws we have 6 manage
weeds with currently available herbicides using best management practices.

Francois Tardijf studies from Canada revealed that resistance to glyphosate in giant ragweed
(Ambrosia trifidg wasdue to reduced herbicide translocatiomediated by light A glufosinate resistant
population of Eleusine indicavas also foundo be resistant to glyphosate due to double amino acid
substitution in the ESPSP gealém JalaludinUWA, Australia). Twelve applications per year of glufosinate
(one per month) forfive consecutive years in an oil Palm nursery in Malaysia resultdteiavolution of
resistant populations oE. indicaBernd Labey Bayer, Germany). Glufosinate has been found to effectively
control glyphosate resistant water hemp in Liberty Link@beay in lowa (USA), but an ltalian ryegrass
population resistant to glyphosate (due to reduced translocation) showed -cessstance to glufosinate in
Oregon with aresistance indeof 2.8. A D171N amino acid substitution in the plastidic GS2 gene was
identified in the R population.

Tim Hawkes Syngenta UK, presented an excellent review on paraquat resistance mechanisms in
weeds. Rraquat resistanchas been recorded in 49 biotypes of 28 weed species in 14 countrieS@mgra
alone counts for >30% retdéit weed species. Several possible resistance mechanisms were discussed along
with the role of various abiotic stresse@verall the major mechanism isost likelyvacuolar sequestration
which, despite segregating as if a single gene and occurring adhosse weeds is of rare occurrence
(possibly requiring multiple mutations) and has not yet been found in model plant/mutation stud@iesy
Wright, Dow AgroSciencekes Glasgovand Vinod Shivrain, Syngentd)SApresented strategies on using
alternative herbicides to enhance the shelf life of older herbicides and to increase weed control efficiency.
Craig White Bayer CropScience, Australia discussed the upgrasulfotole an HPPD inhibitor herbicide in
mixture with bromoxynil and MCPA using a safefioerselective broad spectrum weed control.

Mithila Jugulam Kansas State UniMSA discussetiow knowledge on genetics and mechanisms of
resistance are important to predict evolution and spread of herbicide resistancevamd Petersonfrom
Dow AgroSeinces, USA explained their technology of stacking of glyphosate with ZHoline which
provides an additional MOA and reduce -tdfget herbicide movement Qin Yy UWA, Australia talked
about current understanding of resistance to AHAS inhibitor hetegi Both target site mutations at eight
positions of AHAS gene and enhanced metabolism were discussed as mechanssigarfce The use of
PCRbased diagnostickor early detection of target site mutation was proposed. Narget site resistance in
wSSRa A& SEFYLXS 2F ONRLI YAYAONER oO6SyKIyOSR YSiloz2t
(200-400) are reported which may involve in different weed species and herbicides. Rapid progress in
P450/GT gene research is expected to help effortselaydthe onset of resistance.

Shiv Shankar Kaunoh, Syngenta, UK visited the ACCase resistance in weeds. Plants possess two
nuclear encoded ACCase isoforms, cytoplsmic and plastidic as target for ACCase inhibitor herbicides.
Plastidic ACCass liomomericin grasses and heteromeric in most other planBelectivity between grass
and BLW is based on the difference of plastidic ACCase. Target site resistance due to mutation (amino acid
change) and metabolic resistance are well documented in several wesilesp Mutation at seven ACCase
codon positios (11781L/V, W1999C/L/S, W2027C, 112041N/V, D2078G, C2088R and G2096A/S) are
identified. Non-Target site resistancéNTSRVia P450s, GST and glucesghsferases is polygenic and
complex as P450 genes invalvéin metabolism are yet to be uncovered. Syngenta quick resistance
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detection test has been found effective to detect both target and NTSR. Development of crops resistant to
ACCase inhibitors are an attractive prospect as few herbicides are selectivenmtaoh crops. Several lines
resistant to ACCase inhibitors have been created for corn, sorghum, turfgrass, rice and wheat; however,
resistance in weeds is an increasing problem and proactive measures are needed to delay the onset of
resistance.

Roland Bé&a, Bayer CropScience, Germadigcusseddiagnostic technologies to detect herbicide
resistance Timely and accurate diagnostics can help in increasing herbicide longevity; screen house tests
GK2dz3K NS NBftAlFIOGf ST 0 dalways differéntiat® defieeY IS ndNTH.R O y
Pyrosequencing test for TSR and the analyseNT@Roy measuring the metabolismsing radiolabelled
compounds and the power of transcriptome analysis using -gereration sequencing assist to better
understand the mechanissiinvolved. Novel molecular technologies could offer the tools to fill knowledge
gapsand help guide the appropriate recommendation in Integrated Weed Management proghdarsy J.

Strek also withBayer CropScience, Germaaported, Status and developnm of ACCase and ALS inhibitor
resistant blackgrass Alopecurus myosuroidd$uds.) in local landscapes in GermafA¢ Case resistance was

both TSR and NTSR, but no particular relationship between fields of the same farmer was observed
(independent evolutia, with no major role of pollen flow or seed dispersal).

Lolium rigidumis another notorious weed which has evolved resistance to several herbicides in
many countries.Alberto Collavofrom Italy, and Rupinder Kaur Sainfrom the University of Adelaide
discussed. rigidumresistartceto ACCase and ALS inhibitd?grosequencing analysis revealed five different
ACCase mutations, while none of the tested plants displayed amino acid substitutions at positions 197 or
574 of the ALS gene. Significantly higharel of mesosulfron metabolites were recorded in plants that
originated from seeds from ALS treated plants, though lower level of metabolites were found with ACCase
inhibitors. Rotating ACCase with ALS inhibitors is a &t tactic, but is not sustaable in the medium
to long-term without the additional use of other integrated weed management tools.

Hugh J BeckieAgriculture and AgrfiFrood Canadareviewed glyphosateand ALSresistant Kochia
scopariain western Canada. Thesistance was conferredly Prol97, Asp376, or Trp574 amino acid
substitutions. Andreu Tabener from University of Lleida, Spalrighlighted the value of usingitriles and
tank mixure with{ ! Qa I y R | dzfoMdgahwidhthi Sroberk i® mdstases.

Roberto Busi,Austrdian Herbicide Resistance Initiative, Austradiscussedthe management of
resistance tomitosis disrupters (e.g. dinitroanilines) and very long chain fatty acid (VLCFA) synthesis
inhibitors (e.g. chloroacetamides and thiocarbamatd®gsistance evolutioto the mitosis disrupters and
VLCFA inhibitors is limited to grass weed species (21 resistant weed species), with a few rare exceptions and
they have a potential for use against ALS, ACCase and glyphosate resistant weeds. Pyroxasulfone (a VLCFA
inhibitor), under recurrent selection for three years againgtderately resistant. rigidumrevealed risk of
resistance even at 2.4X dose (30% survival). This population also exMRBitegrosulfocarb and triallate.

Dr. Franck Dayar(Treasurer, InternationalWeed Science Society)y)SDA, Oxford, USrhade a
presentation onresistance to inhibitors of protoporphyrinogen oxida@@PO)and phytoene desaturase
(PDS) inhibitorsAmaranthus tuberculatusesistance toPPO inhibitors was due toodon deletion on the
mitochondrial gendGly210). There was no change on the chloroplastic isoform, the actual molecular target
site of PPO inhibitors, nor affected the affinity for the substrate or the FAD content, but negatively affected
the catalytic efficiency of the enzym&here were three nucleotides encoding for glycine amino acid
deletion of Gly210 had a significant impact on the architecture of PPO that accounts for the biochemical
changes. PDS inhibitor (fluridone) used againBydrilla resulted in the evolution ofhree resistant
populations and all had single point mutation at Arg304 leadingniino acid substitution (Ser304, Cys304
or His 304)decreasing the sensitivity of PDS to fluridofiéwr304 (double point mutation) provided the
highest level of resistand® fluridone. Interestingly, these mutations conferred XR to norflurazno @nd
Trp deactivated PD)ut overall negative XR to beflubutamid, picolinafen and diflufenican was observed.
TransgenidArabidopsis thalianglants harbouring the resistant forsnof hydrilla PDS were also herbicide
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resistant, suggesting that these genes can be used as excellent markers for the selection of transgenic plants.
The evolution of glyphosateesistant weeds will force farmers to return to other classes of chemistry to
combat their emerging weed problems. While resistance to PPO inhibitors has been scarce, it is inevitable
that renewed interest in these compounds will restore the selection pressure that will select resistance if
farmers do not modify their current agrittural practices.

Christophe Délye INRA, France deahon-target-site-based resistance (NTSR)ich is most
widespread in grassy weeds. NTSR genetics is poorly known as there are no qlécklarbased
diagnostic tools.The role played by several famsi of enzymes (e.g. cytochromes P450, glutathiSne
transferases, esterases, glycosynsferases and transporters) in reducing herbicide efficacy is well known,
but neither the vast majority of the corresponding genae currentlyknown nor the genes wolved in the
NE3IdzE A2y 2F be{wd ¢KS NBOSY(d mkatacBnolagies aloyiSusio ISy
identify sets of genes associated with a phenotype among the thousands expressed in one plant. Thus NTSR
genes can be identified, providedh adequate procedure is subsequently implemented to unambiguously
demonstrate their role in managing NTSR.

Paul Neve,School of Life Sciences, University of Warwick, UK ddliaterole oflow or reduced
herbicide rates exacerbating evolution of resistahté¢ KSNBE A& Ay ONBFraiAy3d FASER
the evolution ofNTSRvhere the magnitude of resistance of most individuals in the population continues to
cregp up with each selection cycle, Gressel (1985p Catch22 situation where higher ratésad to
monogenic resistanceand lower rates toquantitative resistance. The low rate debate addresses
fundamental questions in evolutionary genetics such as meutationism (adaptation proceeds via the
substitution of many genes of small effect); stiimg genetic variation versus new mutations, stress and
mutations rates and epigenetics. Simulation studies indicate that applicatidnigbf doseselects plants
beyond range of genetic variation and resistance only evolves as a result of new mutatioergasy
application of lower rates select resistant plants within range of genetic variations and resistance evolves as
a result of recombination of standing genetic variationr&n almost50-fold increase in Gig values after
three generations of recurrendelection on additive genetic variatioienhanced metabolismp 39 plants
of Lolium rigidum(VLR1) to diclofonethyl was observed. Similariyjetabolic resistance was reported an
case ofAlopecurus myosuroidéom UK andPhalaris minofrom India.Many of these populations had both
TSR and NTSR mechanisms. However, in reality, there may be few universal truths in resistance management
based on application rates. Low rates may have important implications in some circumstances and not in
others. Thesémportant questions are worthy of further study and can throw a light on important issues and
guestions in herbicide resistance evolution and management.

Two concurrent sessions covered almost two dozen papers on different aspects of resistance
managementfrom different crops and geographic location (New Zealand, Germany, Australia, Indonesia,
Malaysia, UK, USA, S. Africa, Italy, Brazil, Chile, China, Japan and Fidrece&volutionary ecology of
resistance to herbicides: insights into the role of pléitriess was discussed Wyartin Vila-Aiub, Roberto
Busi Stephen Powle$ YR d¢a2RSfftAy3 & Fy AYGSaINIraGAzy Gz22f T2
KSNbAOARS NBavid Ttioknlya@rfsl éMichaed Renton from Australia. Ryegrass integrated
management (RIM) a decision support system for evaluating the impact of weed control strategies and
herbicide resistance on losigrm cropping profitability was launched byrtille Lacoste and Stephen
Powles(Australia).A relaxing River Cruise followed at thend to relax and rejuvenate the participants

Day four began with the presentation frodason NorsworthyUniversity of Arkansas, USA on
glyphosateresistant Amaranthus palmerin southern USA rowrop production followed byherbicide
resistance managemerin cereal cropping systemisy Michael Walsh,University of Western Australia
Resistance managementrice systems by hanya ManeechoteDepartment of Agriculture, Thailandnd
Weed control systems in HR canajaa resistance reprievdy K Neil Harker Agriculture and AgrFood
Canada This was followed by the WeedSmart launch.



Two concurrent sessions were held for presentations on weed detection technology, surveying, and
herbicide resistancenanagemento commonly used herbicides in different partstbe world.

Samunder Singh(Secretary, International Weed Science Socjdbgpartment of Agronomy, CCS
Haryana Agricultural UniversitiHisar, India made a presentatioron the detection of ACCase herbicide
resistance inPhalaris minorand its managemenin India. With >28 m hareaunder wheat, India is an
important wheat producer.P. minorhA & G KS YIF22NJ 6SSR I TFFSOGAy3 6KSI
this country due to multiple herbicide resistanP$%Il, ACCasand ALSpopulations,making i the most
dreadedweed to control. Its emergence in several flushes during thenter season and regeneration
following the application of most available herbicides, further aggravate its propensity to defy new
herbicides. However, not all the populati® are resistant to the existing herbicidiesthe same field but
sufficient information in this case is lacking. Early detection of resistant populations can lead to the adoption
of a robust management strategyWhole plant test, an agar based seed/déag test and a hydroponic
seedling testwas evaluated forhie seed collected from resistanedfected areas of northwest IndiaThe
agar methodusing seedn the Petri plates wamostreliable to confirm resistance iR. minorwithin seven
to 10 days. fie seed/seedling method has great potential to predict resistance well in advance of wheat
sowing/spraying, enabling adoption of suitable herbicides for efficient weed management.

The plenary session followed with presentations fréiodd GainesHugh Beclé and Dale Shaner
Todd GainesBayer Crop Sciend8emanysummarized the presentations on the biochemical and molecular
basis of resistance and reported thidttere are still many questions such-dsow applicable are markers for
particular mechanismsThere remain several unknown and new mechanisms for many herbicides. Rapid
necrosis inlmbrosia(giant ragweed) and EPSPS protein of different sizes was observed as a new mechanism
of glyphosate resistance.

Although the cost of gene sequencinghasgonegow F2t f 2 Ay 3 a22NBQa I ¢
to <$10 m in 2012 for the genome size of humabut the genome of Avena fatua and Alopecurus
myosuroidesstill are 4.6 and 1.4 times larger thathe human genome (3 Gb)espectively The major
challengesremain such asunderstanding and validatg results andstrengtheningrole of functional
genomics in weeds. To overcome the problem in future, more emphasis is needed on NTSR mechanisms.
Understanding the evolutionary process at an early stage, synergy usirgciles, surfactants and
agronomic practices, selection of application rates based on weed intensity, faster NTSR diagnostics using
DNA based technology and functiom@nomicsof weeds will go a long way to avoid herbicide resistance.

Hugh Beckie(Canad) summarized the papers presented in different sessions on resistance
characterization, rapid diagnosis, herbicide resistant weed surveys, resistance mechanisms, inheritance of
resistance, fitness of resistant weeds, biology, ecolog
evolution, herbicideresistant crops, gene flow and
decision support systems. Since the weeds, herbicidg
cropping systems and edaphic factors have larg
variations in different geographical locations; a sing
approach may not work for all situations. Howeve
herbicide rdations, mixtures and sequential
applications hold ground for most situations. Th
approach can delay the onset of resistance, but me
not prevent resistance evolutionaltogether A
combination of different approaches by using
herbicides, cultural, chemad, biological, mechanical
and even manual weeding can be used to manage multiple herbicide resistant weeds. Stacked genes in
herbicide resistant crops also need a combination of different approaches for long term sustainable weed
management. Preventativapproaches, clean seed, weed seed bank management, planting methods and
weed biology knowledge need to be incorporated iBbPas herbicides alone will fail in the long run.
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Dale ShanefUSDAARS, USAkviewed the strategies adopted in the past (the rdkes made,
lessons learnt) and how to successfully manage weeds for improving the economics of growers and lower
the risk of crop failure due to weeds pressure and environmental dangers.dxmessed IWM and new
tools as well aghe major obstacles tthe management of resistant weeds

Gonferenceproceedings can be accessaichttp://www.herbicideresistanceconference.com.au/

‘Combine fiasvesters (S00 HP) with atfachmendss - |
{0 destoryl/Separateweed seed irom wheat fields

.

The last day of the meetingpcluded an interestig field visit to the easterrparts of Western
Australian cropping region and a demonstration of weed seed destroying mechanical diwices
wheat harvesing. The day was complete with presentations from farmers who were part of the
success story in deloping these new tools to manage weed seeds at harvest thereby controlling
weednumbers in subsequent cropping phases.
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— Samunder Singh, Secretary, IWSS

Siam weed control continues on Cocos Islands

Government of Western Australia
Department of Agriculture and Food

Media Statement
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Department of Agriculture and Food staff has returned from the Cocos (Keeling) Islands where they
continued highly successfulork to control Siam weed. In addition to weed conttihle team helped boost

GKS LatlryRAQ 0A2aSOdzNAGez Sy OZtmidoldeha/odorafeds & thrdekth NS (i 2
newly-established agricultural enterprises on the island and the emarent.

Department development officer David Atkins said the department had been involved in weed control on
0KS /202a LatlryRa aAyOS Hanmnz O2yRdzOGAy3 GKNBS G2
GKS 62NI RQa ¢2NRAGOUGUNFBRIADI ARPSSRESE adNIDSaa 2F (GKS |
the Islands has been recognized with the Commonwealth and Western Australian Governments extending
the program for a further 12 months. Senior technical officer Brad Rayner, biosecurdgroferri Jasper

and development officer Andrew Reeves recently returned from the Islands where they advised the shire to
include weed control activities in future contract operations and ensure a Siam weed free area around site
works and equipment stoge areas. This arrangement is expected to significantly reduce the risk of Siam
weed being transported back to mainland Western Australia on machinery after it is used on the Islands.
adzNR2OK ! yAGSNEAGE f S3dzyS G NA I foragridulture bigobé&héfited fiokk S / 2
weed control on the trial site, which was previously heavily infested with Siam weed. Mr. Atkins said
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and training inweed control technigues. The removal of Siam weed also appears to have resulted in health
benefits, with locals reporting a reduced incidence of asthma caused by Siam weed, he said.

The pollen load of Siam weed is considerable because the plant fleegesal times during the year. A
survey has been initiated to quantify health benefits resulting from Siam weed reduction and demonstrate a
clear link between the weed control program and health improvements. Department staff also presented
biosecurity ifiormation to Year 9 and 10 students as part of the school curriculum and helped raise the
profile of the department within the Island community.

Cdzy RAy3d F2NJ G4KS RSLINIYSyidiQa {AlY 6SSR O2y(iNRf 2y
Arrangement by the Department of Regional Australia, Local Government, Arts and Sport.

Photo caption: Department of Agriculture and Food
staff Brad Rayner and Terri Jaspendertake weed
control with Cocos Island locals Sauiffullah Zaitol, Zaikat
Omal and Shade Zaitol.

Media contact:

Jodie Thomson/Lisa Bertram, media liaison
+61 8 9368 3937

Brad Rayner, senior technical officer
0428 313 776
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Introducing IWSS Members to the International
Bioherbicide Group

The International Bioherbicide Group (IBG)afreely organized group of researchers interested in the
different aspects of "inundative" biological control of weeds, including bioherbicides. The researchers have
diverse backgrounds, specializing in areas such as weed science, plant pathologyplegy, microbial
fermentation and formulation, and agronomy. The group meets about every two years by organizing IBG
Workshops, usually in conjunction witelated International Congresses and other professional societies.
The group also communicates \lze IBG Newsletter which is published twice a year on the IBG website
(http://ibg.ba.cnr.it/) , thanks to volunteer contributions of people from the group. The Newsletter is
emailed to all persons who subscribe to ouehgite. The website also houses information about our
meetings, abstracts and proceedings, pictures and other links. We are a volunteer organization and do not
have any membership fees to join. If you would like to subscribe to our site or make a caotribmtour
December issue of the Newsletter, please email our Newsletter Editor, Maurizio Vurro, at
maurizio.vurro@ispa.cnr.it

The X' IBG Workshop was held for two days in Nanjing, China on Augit,2P13, just prior to the
International Congress of Plant Pathology in BeifdrgQiang Sheng from the Nanjing Agricultural University
graciously hosted a total of 121 participants from the United States, Canada, Australia, New Zealand, Turkey,
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Costa Ricand China. Under the background of global environmental change and the continued input of
agrochemicals, the meeting explored the development of bioherbicides that will provide an alternative agro
product supporting sustainable agriculture. The speciigids included in this workshop were: 1) Progress

and prospects of bioherbicides, 2) Screening and biological study of bioherbicides, and 3) Commercialization
and registration of bioherbicides. More than 32 papers and abstracts, 17 oral presentationsigirtd e
posters were enthusiastically contributed. Papers from the talks will be collated in the proceedings and
posted to the website this autumn. The participants also visited Weed Research Laboratory, Nanjing
Agricultural University (NAU) and BioherbiciBeld Demonstration trials (Jiangpu Farm). This was our
largest IBG meeting to date and it reflected our traditions of maintaining a high academic standard with a
convivial scientific atmosphere.

Planning is underway for IBG to meet with IWSS in Praglié.20e are excited about this opportunity to
interact with IWSS members and invite you to join us at th& MG Workshop in 2016.

Karen Bailey, Chairperson of IBG
Research Scientist, Agriculture & AgFfood Canada

Tel: (306) 9567260 Contact:Karen.Bailey@agr.gc.ca

SENFEIE n.
HKOREA

The Korean Society of Weed Science held its spring meeting-a26 2pril 2013 in Boseong, a city located
on the south of the country and wlat renowned for its superb green tea productiomhis is one of the two
scientific meetings organized every year to update local weed scientists on research results.

At this meeting, some international guests lectured on specialized topics, includirfig o Weimin

from NanjingAgriculturalUniversity(China), Dr. Bernal E. Valverde (former President of IWSS) and Dr.
Husrev Mennan from Ondokuz Mayis University (Turkey)proceedings book was prepared (mostly in
Korean) as a special issue of the Kar@aurnal of Weed Science.

Venue of Boseong Meeting Boseong meeting in progress, April 2013
Dr. Bernal E. Valverde, Costa Rica

—-———‘._————.
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EUROPE
16th European Weed Research Society Meeting

The 16' EWRS Symposium took place in Samsun, Turkey fron2 2 June 2013. The Symposium
was held in the campus of the Ondokuz Mayis University (OMU) with active support of the University and
especially the group of Prof. Dr. Husrev Mennan who was the convenor of the Symposium. The central
location of the symposium iurkey is important since the region including neighbouring countries like
Greece, Iran, Lebanon, Israel and Jordan have a very important role in the specific natural conditions,
farming systems and crops where weeds and weed research has a vital role.

This Symposium was the biggest so far as we attracted 326 participants from 46 countries. Most
participants (61) came from Turkey, bigger European countries had more than 20 attendees; an average
number from smaller countries ranged betweerl@ participants Very pleasing is the fact that we had 16
participants from Australia, 4 from Canada and also participants from many, (for us) exotic countries like
Mauritius, Sri Lanka, Pakistan, Korea, Japan, Brazil, and Argentina, etc.

The Scientific program was died into seversessions with 3dral presentations and 256 posters in
total. Many of the invited and other oral speakers were from +furopean countries which enabled
participants to see problems from other perspectives. The Symposium contributionsedaveride range
of research topics in weed biology, ecology and control; majority of them with excellent theoretical or
applied approach. Weed management practices (both chemical anechemical) and their consequences
(biodiversity, plant invasions, chges in weed communities, herbicide resistance) were of interest for the
majority of scientists over a long period of time. It is clearly indicated that the emphasis of the EWRS is not
only just theoretical sciencéut has an important practical use. AHrticipants had the unique opportunity
to take part in half a day excursion that demonstrated the local agricultural practices.

Members of EWRS Boaildaszlé Radics, Andrej aAOKLEF St Y2t njZERRS delggat&sNI O G A
{AY2Y6AG6ST ,BeR A BoBt afdEdiprdzLd
-in-Chief of Weed Research Jon Marshall

The participants attended the eight working group (WG) meetings organized during the symposium
and learnt firsthand knowledge about the current work of the WGs, future plans and in casgeoést to
take part in ongoing activities. Positive tendency has been seen in the number of young scientists interested
in weed research. EWRS supported the participation of 44 young scientists, MSc and PhD students, all being
younger than 35 years. Itakes 14% of all participants and many other young scientists that did not apply
for subsidy. The special meeting of all subsidized young scientists with the EWRS SciCom members left a
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