Western Society of Weed Science
Annual Meeting 2014

Proceedings of the Western Society of Weed Science VVolume 67

Colorado Springs, Colorado
10-13 March 2014

Editors:

Bill McCloskey

ISBN: 978-1-63439-123-8



POSTER SESSION. ..ot b 1

Project 1. Weeds of Range and Natural Ar€as..........ccoceieriieiiiieniene s 1
Rosarubiginosa Encroachment on Conservation Reserve Program Grasslands...................... 1
Use of Herbicides for Control of Western Juniper in Early Stages of Sagebrush Community
ENCrOAChMENL. .....cooiiiiiiiiie ettt ettt ettt et e eeas 1
Aminocyclopyrachlor Efficacy on Yellow Toadflax Varied by Growth Stage. ..................... 2
Using Germination Differences to Remove Downy Brome from Reclamation Seed.............. 2
Evaluating Multi-Species Targeted Grazing for Downy Brome Control.............cccccoovenenen. 3
Herbicide Effects On Soil Microbiota As Determined By Phospholipid Fatty Acid Analysis.
................................................................................................................................................. 3
How Changes in Soil Nitrogen and Available Water Holding Capacity Affect Establishment
of Hydro-seeded and Invasive Species in Rocky Mountain National Park.................cccc...... 4
Effects of Defoliation on Dalmatian Toadflax and Four Native Grasses...........ccccceevueeeuennen. 4
African Rue Control on Colorado Native Rangeland..............ccoooieviiiiiiiiiiiiniiciieie e 4
Efficacy of Herbicide Ballistics Technology for the Control of Salt Cedar and Russian Olive
1N Fremont County, WY . ..coo ottt 5
High Temperature and Moisture Effects on the Germination of Dyer's Woad Seeds............. 6
NetMaps, Creating a Spatial Information Cloud to Facilitate Invasive Plant Susceptibility
IMIOAEIING. ...ttt ettt ettt et e st e et e s et e e bt e ssbeenbeesateenseasaseenseesnaeenseassseenseas 6
Photoperiod Effects on Growth and Development in Yellow Starthistle..........cccccoceveenrnnen. 7

Project 2. Weeds of HOrticUItUral Crops .........coceeieieieiiiinisesee e 7
Postemergence Control of Glyphosate-Paraquat Resistant Hairy Fleabane (Conyza
bonariensis) in Orchards of California. .............cceeveeuieiiiiiiieeccceeee e 7
Effects of Plow-down and Cover Crops for Tulip Production in Western Washington. ........ 8
Biofumigation for Weed Management in Cabbage. ..........c..ccvevviiiiiiniieniienieeieeieeeee e 8
Herbicide Combinations for White and Red Fresh-Market Potatoes Grown in Western
WASHINZEON. ...ttt ettt ettt e st e et e esabeebeeeabeenbeeeaseenseesnseenseennns 9
Field Bindweed Control in Early- and Late-Planted Processing Tomatoes. ............cccccevuenneee 9

Project 3. Weeds Of AgroNOMIC CrOPS .....coiieiiiieiieeiesiesiee st siee e seesseesteenee e sieeneesseeseeas 11
A New Website and Smartphone App for Quick Reference of Spray Quality for Ground
FaN 070 B ot 18 103 3 1SS 11
Influence of Carrier Volume on Droplet Spectra and Herbicide Efficacy. ........c.cccocceeenneee 12
15 Years of Downy Brome Control in Eastern Washington. .............cocceveevenieninncnienennne. 12
Molecular Characterization of Glyphosate- and Acetolactate Synthase Inhibitor-Resistant
Kochia from MONtana............coeeiiiiiiiiiiiieieeiecteseee ettt st 13
Kochia Resistance to Dicamba: Whole Plant Response vs. In Vitro Screening. .................. 13
Herbicide-Resistant Kochia scoparia in Eastern Colorado..........cccccecvveeviienciieniieecieeeee. 14
Control of Kochia in Tame Mustard with Spring or Fall Sulfentrazone. .............ccccccvenneeee. 15

v



How Soil Salinity Affects Herbicide Resistant Kochia Managment in the Upper Great

PLAINS. ..ttt ettt et e h e bt e bt e et e e bt e et e e bt e eateebeeenee 15
Target-Site and Possible Non-Target-Site Multiple-Herbicide Resistance in Kochia from
KIS, ..ttt et et et s 16
Giant Ragweed Resistance to Glyphosate in Nebraska...........cccccooviienieiiiienieniiieieeee 16
Waterhemp Resistance to Post Emergent Application of HPPD Herbicides. ....................... 17
Identification of Herbicide-Resistant Barnyardgrass (Echinochloa crus-galli) Biotypes in
KCOT@A. .ttt ettt ettt ettt et e 17
Light-Activated Sensor Controlled Sprayer (Weed Secker®) for Cost-Effective Weed
Control in Post-Harvest Wheat Stubble............coccoiiiiiiiiiiie e 18
Foxtail Barley Control in WRHEat. .........cccceeovieiiieiiiiiiieiiecie ettt 19
Anthem FLEXTM: A New Tool from FMC for the Management of Key Weed Pests in
Spring and WiInter WHeat. .........cccooiiiiiiiiiiiiieee ettt 19
Winter Wheat Tolerance and Grass Weed Efficacy with Pyroxasulfone Combinations. ..... 19
Use of Pyroxasulfone for Weed Control in Clearfield® Wheat System. ..........ccccceeeuennnee 20
Alfalfa Crop Rotation with Pyroxsulam. ..........c.ccccoeeiieniiiiiiniiiiie e 20
Lentil Tolerance to 2,4-DB Tank MIXES. ......ooeeeoiuieeeeeeieieeeeeieieeee e eeeeeeeeeeeeee e e s e e eeereaaaeeeeeeeas 21
Project 4. Teaching and Technology Transfer ..., 22
Manual for Propane-Fueled Flame Weeding in Corn, Soybean, and Sunflower. ................. 22
Herbicide Treatment Cost Calculation Model. ..........ccccoriiiiiiiniinieiiieneeee e 23
Influence of Sensor Accuracy on Statistical Conclusions. ...........cccceeerieriinenieneenenicnenn 23
Project 5. Basic Biology and ECOIOQY ........cocveiiiieiiiiiiicieee e 24
Effect of Prescribed Fire on Buckbrush Vegetative Reproductive Mechanisms. ................. 24
Weed Seedbank Density Effects on Pendimethalin Control Outcomes. ........c..cccceevueeeennene 24
Supplementing Corn Stalk Grazing with Winter Forage Crops. ........cceceevvevciieniiencieenneennen. 25
Characterizing the Seedbank in Native Rangeland Invaded by Downy Brome in Thunder
Basin, Wyoming, USA. .....c..ooiiiiitet ettt st 25
Endophyte Effects on Locoweed (Astragalus mollissimus) Growth Responses to Increasing
Temperature and Intraspecific COMPELItION. ......cccueieriireriieeriieetee et eree e eeeeeeaee e 26
Grazing and Disturbance Effects on Insect Seed Predators in Organic Field Crops............. 26
Germination Rates of Three Invasive Annual Grasses.........ccccoecvevueeruerienienienieneeneeeeseeenne 27

The Effects of Decreasing Soil Moisture on Seed Mortality of Palmer Amaranth
(Amaranthus palmeri), Junglerice (Echinochloa colona) and Yellow Foxtail (Setaria

PUMTIR). ..ottt ettt ettt et e et eeaeeeteesaeeaseeseeaseessesseenseessenseannans 28
Conyza canadensis Tolerance to Glyphosate in the PNW. .........ccccoiviinieviiiiieeieceeeee, 28
GENERAL SESSTON ...ttt bbbt b bbb nns 29
Presidential AdAIeSss. .....ooveoiiiiiee et 29
WSSA and Regional Weed Science Societies - Director of Science Policy Update. ........... 30

A\



CAST: Communicating Credible Science in the Information Age. .........ccccevievervienienenee. 34
Conserving the Air Force Academy Landscape through Integrated Noxious Weed

IMANAZEMENL. .....eeiiiiiiiiieiiiee ettt ettt e sttt e st e e sttt e e sabee e abeeesabeeesnbeeenbeesnbeesnseesaseens 35
Nine Years of Weed Monitoring at the Air Force Academy: Integrating Results Into
Management DECISIONS. .....cc.eiruiriiriieiieterte ettt ettt ettt ettt sbe et st esbe e eaeesae e 35
Biological Control of Noxious Weeds at the Air Force Academy: Successes and
Management Insights 2001-2013. .......ooiiiiiiiiee e 36
PROJECT 1: WEEDS OF RANGE AND NATURAL AREAS ..., 36
Integrating Herbicides and Revegetation to Restore Rangeland Infested with Spotted
Knapweed (Centaurea stoebe) and Downy Brome (Bromus tectorum)...........cc.ccceveevenennee. 36

Interactive Fire and Grazing to Manage Rangeland Invaded by Exotic C3 Graminoids...... 37

Investigating Russian Knapweed and Downy Brome Management Strategies at Dinosaur

National MONUMENL. ....c..eiiiriieitiiieeiierie ettt sttt et s et sete s bt ebeeaeesaeenbeeaeens 37
Managing Ventenata dubia in Perennial Grass Systems of the Pacific Northwest. .............. 38
Effects of Sequential Herbicide Applications and Grazing Exclusion on Downy Brome and
Native Rangeland Vegetation. .........c.ccooviiiiiiiiiiieeiiieeece et 38
Buffelgrass Control with Glyphosate, Clethodim, Imazapic, and Imazapyr......................... 39
Beyond Presence-Absence: Prioritizing Wyoming's Downy Brome Infestations. ............... 40
Best Management Practices for Eight Invasive Plants in Arizona. .........cccoccevevevienieeeennenne. 40
The Potential for Downy Brome Control with a Fungal Pathogen. ..........c..ccccveveviinnnnnnnn. 40
A Computer-Based Tool for Prioritizing Spatial and Species Targets for Inventory. .......... 41
Does Downy Brome Litter Reduce Herbicide Efficacy? ........cccoevvieniiniiiiniiieiiecieciee, 41
Cut Stump Russian Olive (Elaeagnus angustifolia) Control in the Northern Front Range of
COLOTAAO. ..ttt ettt b et et b et st nbe s 42
Rubber Rabbitbrush Control Using a Combination of Mowing and Various Herbicide
TIEALIMENIES. ..eeuttiiiiiie ittt ettt ettt e st e e st e e e bt e s bt e e sbbeesabbeesbbeesabaeesaneeas 42
Integrated Management of Tall Buttercup (Ranunculus acris) in Montana Meadows. ........ 43
Do Hybrids of Yellow Starthistle and Meadow Knapweed Backcross with Parent Species?
............................................................................................................................................... 43
Quinclorac and Aminocyclopyrachlor Movement in the Sandy Soils of the Sheyenne
National Grassland. ..........ccoeoiiiiiiiiii ettt ettt 44
Measuring Herbicide Translocation in Bohemian Knotweed (Polygonum x bohemicum)
Using a RhiZOme BiOaSSAY. ....cccuuiiiiiiiiiiiieiiieeciee ettt et ve e s eetaeesnaeesnneeeenns 44
Evaluating Weed Management Strategies for Improving Reclamation. ............cccceeeeeenee. 45
Reducing the Nascent Patch Network of Miconia (Miconia calvescens DC) with an
Accelerated Intervention Strategy Utilizing Herbicide Ballistic Technology (HBT). .......... 46
Forage Yield Following Big Sagebrush Control in Northeastern Arizona. ..........cc..cccueuee.e. 46

Spring or Fall Aminopyralid Effects on Native Plant Communities in Northwest Colorado.
............................................................................................................................................... 47



Aminocyclopyrachlor Application Proximity Affects Common Cottonwood Injury............ 47
Penoxsulam + Oxyfluorfen (Pindar GT) Control of Shortpod Mustard (Hirschfeldia incana).

............................................................................................................................................... 48
PROJECT 2: WEEDS OF HORTICULTURAL CROPS ... 50
Does Glyphosate Negatively Affect High Density Apple Production Systems? .................. 50
Weeds on Organic Farms: A Comparison of Seedbank Data and Farmer Perceptions from
New England, the Midwestern United States, California, and the Netherlands.................... 51
Evaluation of Integrated Strategies to Reduce Weed Interference in Table Beets and Related
L@ 0] 0RO UURRRRRPPSRIN 51
Mesotrione: A Novel Mode of Action Herbicide for use in Tree Nut, Pome Fruit, Stone
Fruit, and CItrus CrOPS. weeeeeeieiiiieeiie ettt ettt stee st e e steeesteeeeaeessaeessaeesnsaeesnseeessseeensseens 52
Weed Control with Pyroxasulfone, Fomesafen, and Linuron in Pacific Northwest Potato
PrOQUCLION. ...ttt ettt st sb et st sbe et et esae e 53
Three Herbicides and Thirteen Potato Varieties. ........c.ceeovevierieiinienieeiesceieeeseceee e 54
Melon and Weed Response to Herbicides. ........oouiiiiiiiiiiiniiiieecee e 54
Selective Weed Control with Pyroxasulfone in Peppermint and Spearmint. ........................ 56
Irrigation and Nitrogen Fertilization Effects on White Clover Invasion in Turf................... 56
Performance Highlights of New Herbicides for Use on Turfgrass Weeds in Arizona.......... 57
PROJECT 3: WEEDS OF AGRONOMIC CROPS. ..ottt 57
Kochia Samples from North Dakota with Variable Response to Fluroxypyr. ..........c..c........ 57
Ecological Fitness of Auxinic Herbicide-Resistant Kochia. ............cccccooiiiiiiiiiiiine 58
Common Lambsquarters Control: Chapter 3 - Adjuvants...........ccccceevveeiiienieeciieniecieee 58
Impact of Adjuvants on Herbicide Efficacy and Droplet Spectra. ..........ccoeovveevierieniienennne. 59
Preventing, Minimizing, Dreaming of Reduced Selection Pressure for Wild Oat Resistance.
............................................................................................................................................... 60
Impact of Environmental and Biological Stressors on the Demography and Ecological
Fitness of Multiple Herbicide Resistant Wild oat (Avena fatua)...........cccoceeeveeiereenieeeennnene. 60
Management Options for Control of Glyphosate Resistant Kochia in Fallow...................... 61
Effect of Sprinkler Incorporation Timing on the Activity of Soil-Active Herbicides Applied
WIth GLYPROSALE. ....ooviiiiiiiiie et ettt ettt e te e s ateesbeesnaeeseesaseens 62
Controlling Glyphosate-Resistant Kochia in Key Cropping Systems..........cccceevveevcvveerneenns 62
Tomato Injury and Downwind Deposition from Aerial Applications of Glyphosate. .......... 63
Current Status of Herbicide-Resistant Kochia in Montana. ...........ccccoeceevervienieneniencenennne. 63
Field Response of Suspected Fluroxypyr Resistant Kochia Populations. ..........ccccceuveeneee. 64
Updates on Molecular Response of Glyphosate Resistant Giant Ragweed (Ambrosia trifida).
............................................................................................................................................... 64
Management of Herbicide Resistant Palmer Amaranth in Arizona. ..........cccceeeeveeeiveennenn. 65
Safety of Encapsulated Acetochlor to replanted Glyphosate-resistant Sugarbeet................. 66

vii



Establishing and Production of Roundup Ready Alfalfa and Cool Season Grass Forage
IMIIXEUTES. .ttt ettt ettt ettt et e et e et e bt eeab e e st e eabe e st e eabeeseeenbeenseeenseeseeenbeenseeenseenseannne 66

Fertility and Chromosome Composition of Wheat x Jointed Goatgrass Backcross Progeny.

Thiencarbazone-methyl -- A New Herbicide for Grass Control in Northern Plains Cereals. 67
Pyroxsulam in California and Arizona Wheat............ccccoeeeiiiiiniinieneiieseeee e 68

Economics and Efficacy of Clopyralid, Florasulam, Fluroxypyr, MCPA, Thifensulfuron-
Methyl, Tribenuron and Bromoxynil plus Pyrasulfotole Broadleaf Weed Control Systems. 68

Weed Management for Western Oregon Grass Seed Crops: Two Steps Forward, One Step

BaACK. <ttt ettt ettt e ettt e e beeenee 69
Expanding Uses for Pyroxasulfone: Pyroxasulfone and Pyroxasulfone + Flumioxazin Use in
Peppermint Grown for Ol .......couiiiiiiiiiiiii e 70
Weed Control and Grain Sorghum (Sorghum bicolor) Response to Postemergence
Applications of Pendimethalin. ...........ccoooiiieiiiiiiiiccc e 71
EnlistTM Corn Tolerance and Weed Control with PRE Followed by POST Herbicide
PIOGIAIMS. ....eeiieiiieeiie ettt e st e e st e et e e etbeeesbeeesaeeensseeensseesnnaeeenseens 72
Bicyclopyrone, a New Herbicide for Improved Weed Control in Corn.........cccceveeeueeiennene. 73
PROJECT 4: TEACHING AND TECHNOLOGY TRANSFER ..o 73
Recommended Spray Droplet Sizes, Spray Volumes and Drift Reduction Technology. ..... 73
Development of a Calibration App for Smartphones. ..........cccceveeviiiiriiiniinenieneeceiee 74
Advancing Herbicide Resistance Management: Bringing in New Perspectives................... 74
PROJECT 5: BASIC BIOLOGY AND ECOLOGY .....c.coiiiiiiiiiiiieieeieee s 75
Evolution of Glyphosate Resistance in Kochia. ...........ccccoeiiiiiniininiiiiniiiccccece 75
Comparison of the Eco-Efficiency of Conventional and Glyphosate-Resistant Sugarbeet
Herbicide Treatments ........c.cocueriiiiiiiiiiiiieien ettt 76
The Biology and Evolution of Glyphosate Resistant Kochia in North America................... 76
Effects of Colored Mulch on Beta vulgaris Growth............ccccoociieiiiniiiiniinieeceeeee 77
Impact of Seedbank Life on Kochia Population Dynamics. ..........ccccceeeviieiiieennieeeiieeeene. 78
Mature Seed Set Variation among PNW Bromus tectorum Accessions. ..........ceeeeeveeeenneene 78
Using an in vivo Shikimate Accumulation Assay to Determine Glyphosate Sequestration in
Glyphosate-Resistant PLants. ...........cccccuiiiiiiieiiiiiiiecie et 79
Greenhouse Dose Response to Aminocyclopyrachlor on Honeylocust, Green Ash, Norway
Spruce and Blue Spruce Trees in Colorado. ..........cecvieeiiieeiiieeiieciee e 79
Metabolism-Based Diclofop Resistance in Lolium rigidum: Using RNA-Seq Transcriptome
Analysis to Identify Resistance-Endowing Genes............cccuvevvieriieniieniienienieeieesveeieeeeeeens 80
Influence of Soil Properties and Soil Moisture on Indaziflam Efficacy...........ccccceeeuveennneen. 80
Pre-Harvest Herbicide Effects on Hairy Fleabane Seed Production. ...........cccccueevivenirennennne. 81

Predicting Buffelgrass Herbicide Susceptibility Using Antecedent Weather and Ground-
Based REmMOte SENSING. .....coueiiiriiriiiiieieeit ettt 82

viii



EDUCATION & REGULATORY SECTION ..ot 83

Using the R Statistical Language to Analyze Agricultural Experiments. ...........cccceevvenneee. 83
SYMPOSIUM: Biology and Management of Invasive Toadflax in the Western US ........... 83
Introducing the Culprits: Invasive Toadflax in the Western U.S. .........ccccoevieriiiiieniienenne, 83
Variable Response of Yellow Toadflax to Herbicides. .........ccccvveeeiiieciienciiiecieecie e, 84
Invasiveness of Dalmatian Toadflax in Mountain ECOSyStems............cccceevveerieeriienieenenne. 84
Hybridization Between Yellow and Dalmatian Toadflax: Cause for Concern? ................... 85
New Developments in Biocontrol for Yellow and Dalmatian Toadflax. ..........c.cccccvveennennn. 85
DISCUSSION SESSIONS ...ttt bbb bbb 86
Project 1 Discussion Session: Weeds of Range and Natural Areas.............cccccevvvivevieennnns 86
Project 2 Discussion Section: Weeds of Horticultural Crops.........ccccvvvieiniinieiinnenne 91
Project 3 Discussion Section: Weeds of Agronomic Crops ........ccocevererireeiienenenenesieneens 93
Project 4 Discussion Section: Teaching and Technology Transfer...........cccccoeveiiviiviienn, 95
Project 5 Discussion Session: Basic Biology and ECOlOgY.........cccuveriiiiiieinenienieiceieinn 97
WESTERN SOCIETY OFWEED SCIENCE NET WORTH REPORT .....ccccceevviiiiieeie 99
WSWS CASH FLOW REPORT ..ottt sttt nne s 100
WSWS 2014 FELLOW AWARDS .......o ottt 101
D) g o] o T W = 1o o N (o] o 1O 101
Dr. Robert “Bob” StOUQAAIT...........cceiieiieeieieece ettt sre e 102
WSWS 2014 HONOKary MEMDEK ........cciiiiiieiee ettt st 103
Dr. DAV ATMSTIONG. ... .cioiiiiiieiie et are e e e sneeene e 103
WSWS 2014 OUTSTANDING WEED SCIENTIST, PRIVATE SECTOR - Charlie Hicks
..................................................................................................................................................... 104
WSWS 2014 WEED MANAGER AWARD — Rita Beard .........cccccocevvneneninenineseeieeenn 105
WSWS 2014 PROFESSIONAL STAFF AWARD — Ed DaVis ......ccocovviiiieniiineseieea, 106
WSWS 2014 PRESIDENTIAL AWARD OF MERIT — Carl Libbey........cccccevvniveniiiennns 107
WSWS 2014 STUDENT SCHOLARSHIP RECIPIENTS. ..ot 108
WSWS 2014 GRADUATE STUDENT PAPER AND POSTER AWARDS..........cccccovnenn. 109
Oral Paper Contest Awards — Range and Natural Areas & Horticultral Crops............ 109
Oral Paper Contest Awards — Agronomic Crops & Basic Biology and Ecology ............ 110
Poster Presentation Awards — Range and Natural Areas & Horticultural Crops.......... 111
Poster Presentation Awards — Agronomic Crops, Teaching and Technology Transfer &
SR [ol =1T0] (o]0 V- UaTo I =oo] (o]0 V2RSSR 112
Poster Presentation Awards — Undergraduate POSEEr ...........cccooeiiiiiieninneeieee e 113
WSWS 2014 ANNUAL MEETING NECROLOGY REPORT .....cccccviiiivie e 114
WSWS ANNUAL MEETING ATTENDEES - Colorado Springs 2014 .........ccccccccvvvninine 117

iX



WSWS 2014 ANNUAL MEETING — KEYWORD INDEX .....ccoccooiiiiiiieie e 138
WSWS 2014 ANNUAL MEETING - ABSTRACT NUMBER, PAGE NUMBER INDEX
..................................................................................................................................................... 151
2013-2014 WSWS Standing and Ad Hoc Committees (board contact) ...........cccvevevevennne. 153





