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Why Care aWhy Care aWhy Care aWhy Care a
•• Weeds are not mWeeds are not m

small like fungi asmall like fungi a
•• They can alwaysThey can always•• They can alwaysThey can always
•• The issue is theiThe issue is thei

yield and on the yield and on the 
farmingfarmingfarmingfarming
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and insectsand insects
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Comparison of OrgaComparison of OrgaComparison of OrgaComparison of Orga
Leaf Lettuce PrLeaf Lettuce Pr
SystemSystem CosCos
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OrganicOrganic11 257257

ConventionalConventional22 13213233
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W d ClW d ClWeed ClasWeed Clas
•• AnnualsAnnuals

Complete lifecycleComplete lifecycle–– Complete lifecycleComplete lifecycle
(from seed to seed(from seed to seed
•• WinterWinter germinategerminate•• Winter Winter –– germinategerminate

springspring
•• SummerSummer May gerMay ger•• Summer Summer –– May gerMay ger

spring, but mature spring, but mature 

ifi tiifi tissificationssification

e in less than one yeare in less than one yeare in less than one year e in less than one year 
d)d)
e in fall and mature in earlye in fall and mature in earlye in fall and mature in early e in fall and mature in early 

rminate in the fall orrminate in the fall orrminate in the fall or rminate in the fall or 
in the summerin the summer



Winter annWinter ann

NettleNettleNettleNettle

Groundsel                                              Groundsel                                              

ualsuals

Shepherds PurseShepherds PurseShepherds PurseShepherds Purse

     Sow Thistle     Sow Thistle



Summer AnnualsSummer Annuals

PurslanePurslane

NightshadesNightshades

Nettleleaf GoosefootNettleleaf Goosefoot



Weed ClasWeed Clas
•• BiennialBiennial

–– Live longer than onLive longer than onLive longer than onLive longer than on
two. Often overwintwo. Often overwin
resume growth in tresume growth in tresume growth in tresume growth in t

•• PerennialPerennial
–– Live more than oneLive more than one

or fleshy. May haveor fleshy. May have
roots, nutlets, etc. roots, nutlets, etc. 
•• Winter Winter –– active in thactive in th
•• Summer Summer –– active inactive in

ssificationssification
ne year but less thanne year but less thanne year but less than ne year but less than 
nter as a  rosette and nter as a  rosette and 
the springthe springthe springthe spring

e year. Can be woody e year. Can be woody 
e survive as tubers, e survive as tubers, 
  
he winterhe winter

n the summern the summer
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Weed StrategieWeed StrategieWeed StrategieWeed Strategie

•• Set Seed QuicklySet Seed Quickly
–– Groundsel, Burning NettleGroundsel, Burning Nettle

L li d dL li d d•• Long lived seedLong lived seed
–– Malva, Burr CloverMalva, Burr Clover

L N b f S dL N b f S d•• Large Numbers of SeedLarge Numbers of Seed
–– Purslane & many othersPurslane & many others

Set seed in surrounding aSet seed in surrounding a•• Set seed in surrounding aSet seed in surrounding a
the edgesthe edges
–– Groundsel Sow thistleGroundsel Sow thistle–– Groundsel, Sow thistleGroundsel, Sow thistle

eses –– Crop AreasCrop Areases es Crop AreasCrop Areas

areas and invade fromareas and invade fromareas and invade from areas and invade from 



Weed ControWeed ControWeed ControWeed Contro
•• CulturalCultural
•• MechanicalMechanical

Ch i lCh i l•• ChemicalChemical
•• BiologicalBiologicalBiologicalBiological

––Few effective othFew effective oth
i bilit d li ii bilit d li iviability declininviability declinin

timetime

ol Strategiesol Strategiesol Strategiesol Strategies

her than seed her than seed 
i th ili th ilng in the soil over ng in the soil over 



Cultural PracticeCultural PracticeCultural PracticeCultural Practice
WeeWee

•• Aggressively controlAggressively control
rotations and during rotations and during 
the winterthe winter

•• Zero tolerance of weeZero tolerance of wee

es for Managinges for Managinges for Managing es for Managing 
edseds
ling weeds in all prior ling weeds in all prior 
the fallow period over the fallow period over 

eds going to seededs going to seed



Cultural PracticesCultural Practices
PressPress

•• Field selectionField selection
•• Avoidance:Avoidance:

–– Avoiding weedy fieldsAvoiding weedy fields
–– Avoiding weediest Avoiding weediest 

time of the growing time of the growing 
season (i.e. purslane season (i.e. purslane 
during June to Sept.)during June to Sept.)g p )g p )

s to Reduce Weed s to Reduce Weed 
suresure

•• PrePre--germination of germination of 
weedsweeds

•• Use of “stale” Use of “stale” 
seedbedsseedbeds

•• Planting vigorous Planting vigorous 
varieties on weediest varieties on weediest 
areaarea



Effects of P
No PreirrigationNo Preirrigation                 

•• Reduces the number of Reduces the number of 
to germinate in the top lato germinate in the top lag pg p

• Can reduce weed emergCan reduce weed emerg
crop by up to 50% crop by up to 50% (Shem To(Shem To

reirrigation
With Preirrigation        With Preirrigation

weed seed that are ready weed seed that are ready 
ayer of the soilayer of the soilyy
gence in subsequent gence in subsequent 
Tov and Fennimore)Tov and Fennimore)



Stale Bed Technique: Pre-ger
on shaped beds prioron shaped beds, prior

Mulching                  Mulching                  

Flaming                  Flaming                  

rminate and kill flush of weeds
r to planting cash cropr to planting cash crop

                                                Cultivation                                                Cultivation

                                                                                              LilistonLiliston



Cultural PracticesCultural Practices
PressPress

•• Control weeds that Control weeds that 
aerial disperse from  aerial disperse from  
surrounding areassurrounding areas

•• Not letting weeds go Not letting weeds go 
t dt dto seedto seed

•• Carrying weeds from Carrying weeds from 
th fi ld f di lth fi ld f di lthe field for disposal the field for disposal 
elsewhereelsewhere

s to Reduce Weed s to Reduce Weed 
suresure

•• Crop rotationsCrop rotations
•• Deep plowingDeep plowingp p gp p g
•• Planting to moisturePlanting to moisture
•• Use of buried drip Use of buried drip pp

irrigationirrigation
•• SolarizationSolarization
•• MulchesMulches
•• TransplantsTransplantsa sp a tsa sp a ts
•• Cover cropsCover crops



Source of weed iSource of weed i

Weeds Weeds 
Around Around 
Edge of Edge of 
FieldField

nfestationnfestation



Purslan
carried to ecarried to e

Carry Weeds Carry Weeds 
O t f Fi ldO t f Fi ldOut of FieldOut of Field

e in bags
edge of fieldedge of field



Planting to Planting to 
MoistureMoisture



Buried Drip Buried Drip 
IrrigationIrrigationgg



SolarizatSolarizat

SolarizSolariz
ionion

zationzation



Colored mulchesColored mulches





Impact of Cover Crops on Weeds



Largest Chickweed Under  3 Co
(64 Days Aft

Legume/Rye

(64 Days Aft

1x
Seeding

Rate
125 lb/acre

3x
SeedingSeeding

Rate

over Crops at 2 Seeding Rates 
ter Planting)

Mustard Rye

ter Planting)

80 lb/10 lb/acre 80 lb/acre



Use of TraUse of TraUse of TraUse of Tra
•• Transplants open opTransplants open opp p pp p p

mechanical weed comechanical weed co
•• Transplants give theTransplants give thep gp g

the weedsthe weeds
•• Transplants are moreTransplants are morepp

manipulationmanipulation
•• Transplants are easieTransplants are easiepp

mechanical weedersmechanical weeders
(distinguish from the(distinguish from the

ansplantsansplantsansplants ansplants 
pportunities for pportunities for pppp
ntrolntrol
 crop a head start on  crop a head start on pp

e resistant to physical e resistant to physical p yp y

er for high tech er for high tech gg
 to recognize  to recognize 

e weeds)e weeds)



MechanicaMechanica

•• CultivationCultivation
•• PlowingPlowing•• PlowingPlowing

al Controlsal Controls



StSttandard cultivation withtandard cultivation with
Knives and sweepsKnives and sweepsKnives and sweepsKnives and sweeps



Cultivated ZoneCultivated Zone

UncultivatedUncultivated
Zone 4” wideZone 4” wide

Cultivated Zone Cultivated Zone ––
80% of the bed80% of the bed80% of the bed80% of the bed



Typically 80+%Typically 80+%
of a 40-inch
wide bed canwide bed can 
be effectively
cultivated Thecultivated. The 
fight with weeds
occurs in theoccurs in the 
uncultivated 
seedlineseedline



Precision GuidanPrecision Guidan
G id d b tG id d b tGuided by tGuided by t

Effective Effective 

Old TechnologyOld Technology         

nce of Cultivatorsnce of Cultivators
h O th O the Operatorhe Operator
but Slowbut Slow

Modern Version           Modern Version



SS
Camera Guidance 

S t f C lti tSystems for Cultivators



4” wide cultivation strip4” wide cultivation strip



3” wide cultivation strip3” wide cultivation strip



Percent of WeedPercent of Weed
Different CultivatDifferent Cultivat

2005 Lettuce2005 Lettuce

Cultivation BaCultivation Ba

ds Controlled at ds Controlled at 
tion Band Widthstion Band Widths
e Trial No. 1e Trial No. 1

and Widthand Width



Hours Per AHours Per A
Different CultivatDifferent Cultivat

2005 Lettuce2005 Lettuce

Cultivation BaCultivation Ba

Acre to Weed Acre to Weed 
tion Band Widthstion Band Widths
e Trial No. 1e Trial No. 1

and Widthand Width



Removal of WRemoval of WRemoval of WRemoval of W
SeedSeed

•• High Tech IdeasHigh Tech Ideas

Weeds from theWeeds from theWeeds from the Weeds from the 
dlinedline



Split Knife Split Knife 
D Sl ht UCDD Sl ht UCDDave Slaughter, UCDDave Slaughter, UCD





Lower Tech IdeLower Tech Ide
Weeds fromWeeds from

•• In Europe where trIn Europe where tr•• In Europe where trIn Europe where tr
vegetables is commvegetables is comm
i id f ii id f iis wider use of impis wider use of imp
capable of removincapable of removin
seedlineseedline

eas for Removing eas for Removing 
m the Seedlinem the Seedline
ransplanting ofransplanting ofransplanting of ransplanting of 
monly used, there monly used, there 
l t th tl t th tplements that are plements that are 

ng weeds from the ng weeds from the 



FingerFingerFinger Finger 
•• This idea originallyThis idea originallyg yg y

–– was invented by was invented by 
Company MichigaCompany MichigaCompany, MichigaCompany, Michiga

•• The idea was  takeThe idea was  take
f h d l df h d l dfurther developed further developed 
produced by threeproduced by three

•• The Europeans claThe Europeans cla
can operate at highcan operate at highcan operate at highcan operate at high

WeedersWeedersWeedersWeeders
y came from the US y came from the US yy
the the BuddinghBuddingh

anananan
en to Europe  and en to Europe  and 

d fi d (d fi d (and refined (now and refined (now 
 companies) companies)

aim their designs aim their designs 
her speedher speedher speed her speed 



Finger WFinger WFinger WFinger W
Two sizes and two Two sizes and two 

Softer          Harder

WeedersWeedersWeedersWeeders
levels of hardnesslevels of hardness

14.5”     9.5”

r

Kress Co, Germany











Torsion Torsion 
F t CF t CFrato Corp, Frato Corp, 

WeederWeeder
N th l dN th l dNetherlandsNetherlands



Come in DiffereCome in Differe
7 & 97 & 97 & 9 m7 & 9 m

ent Sizesent Sizes
mm





Transplanted LeTransplanted Le
Percent RemoPercent RemoPercent RemoPercent Remo

Small Nettle DSmall Nettle D
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Transplanted LeTransplanted Le
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Chemical WeeChemical WeeChemical WeeChemical Wee
VegetVeget

•• Herbicides are an imHerbicides are an im
managing weeds in vmanaging weeds in vg gg g

•• They greatly reduce They greatly reduce 
and make subsequenand make subsequenand make subsequenand make subsequen
operations more efficoperations more effic

ed Control fored Control fored Control for ed Control for 
tablestables

mportant tool for mportant tool for 
vegetable productionvegetable productiong pg p
the weed population the weed population 
nt hand weedingnt hand weedingnt hand weeding nt hand weeding 
cientcient



Types of HerTypes of Her

•• PreplantPreplant
–– FumigantsFumigantsFumigantsFumigants

•• Metam Sodium (VapamMetam Sodium (Vapam
–– Burndown material uBurndown material u

plantingplanting
•• Glyphosate (RoundupGlyphosate (Roundup
•• Paraquat (GramoxoneParaquat (Gramoxone
•• Carfentrazone (Shark)Carfentrazone (Shark)

bicides Usedbicides Used

m)m)
sed on beds just prior to sed on beds just prior to j pj p

p)p)
e)e)
))



Types of HerTypes of Her

•• PreemergencePreemergence
–– Applied prior to the eApplied prior to the eApplied prior to the eApplied prior to the e
–– Often applied at seedOften applied at seed

•• Pronamide (Kerb) on lPronamide (Kerb) on l( )( )
•• Rimsulfuron (Matrix) oRimsulfuron (Matrix) o

–– Can be applied prior Can be applied prior pp ppp p
•• Metolachlor (Dual MagMetolachlor (Dual Mag

bicides Usedbicides Used

emergence of the weedemergence of the weedemergence of the weedemergence of the weed
ding with the cropding with the crop
lettucelettuce
on tomatoeson tomatoes
to transplanting the cropto transplanting the cropp g pp g p
gnum) on peppersgnum) on peppers



Types of HerTypes of Her

•• PostemergencePostemergence
–– Applied after the weeApplied after the weeApplied after the weeApplied after the wee

crop crop 
•• Applied as an selectivApplied as an selectiv

–– HalosulfuronHalosulfuron (Sandea)(Sandea)
tomatoestomatoes

–– PrometrynPrometryn (Caparol) o(Caparol) oyy ( p )( p )
–– Oxyfluorfen (Goal) on Oxyfluorfen (Goal) on 

•• Applied as a directed Applied as a directed 
T ifl liT ifl li (T fl )(T fl )–– TrifluralinTrifluralin (Treflan) on (Treflan) on 

bicides Usedbicides Used

eds have emerged in theeds have emerged in theeds have emerged in the eds have emerged in the 

ve overve over--thethe--top applicationtop application
) & ) & rimsulfuronrimsulfuron (Matrix) on (Matrix) on 

n celeryn celeryyy
onionsonions
spray to the base of the plantspray to the base of the plant
t tt ttomatoes tomatoes 



Goal 2XL                    Goal 2XL                    
11stst truetrue

           Goal Tender           Goal Tender
e leafe leaf



Sh h d PSh h d PShepherds PurseShepherds Purse
11stst true leaf                 true leaf                       2      2ndnd true leaftrue leaf



Goal TeGoal TeGoal TeGoal Te
Weed BurWeed Bur

enderenderenderender
rn Downrn Down



U t t dU t t dUntreated                   Untreated                   G l T d 1 t t l fG l T d 1 t t l fGoal Tender 1st true leafGoal Tender 1st true leaf



Challenges for CChallenges for CChallenges for CChallenges for C
Control in VegetControl in Veget
•• Fewer new herbicideFewer new herbicide

vegetablesvegetablesgg
•• Loss of older herbiciLoss of older herbici

or regulatory influenor regulatory influenor regulatory influenor regulatory influen

Chemical WeedChemical WeedChemical Weed Chemical Weed 
table Productiontable Production
es being produced for es being produced for 

ide due to economic ide due to economic 
cescescesces



Year of RegistYear of RegistYear of RegistYear of Regist
Vegetable Vegetable 

Trade Name Chemical

LoroxLorox LinuronLinuron

Dual MagnumDual Magnum SS--metolachlormetolachlor

KerbKerb PronamidePronamide

DacthalDacthal DCPADCPA

DevrinolDevrinol NapropamideNapropamide

CaparolCaparol PrometrynPrometryn

tration of Keytration of Keytration of Key tration of Key 
HerbicidesHerbicides
Representative Crop Year Registered

CarrotsCarrots 19661966

Potato, PeppersPotato, Peppers 19761976

LettuceLettuce 19721972

Broccoli, OnionsBroccoli, Onions 19581958

Broccoli, TomatoesBroccoli, Tomatoes 19721972

CeleryCelery 19641964



Why few newWhy few newWhy few newWhy few new

Roundup Ready Cp y

w herbicides?w herbicides?w herbicides?w herbicides?

Corn and Soybeansy



Why few newWhy few new

Resistant weeds mayResistant weeds may

w herbicides?w herbicides?

 change the situation change the situation



New Use for ONew Use for O

•• Lorox on SpinachLorox on Spinach
•• Goal on Broccoli andGoal on Broccoli andGoal on Broccoli andGoal on Broccoli and
•• Prowl H2O on Prowl H2O on transptransp

C l C tC l C t•• Caparol on CarrotsCaparol on Carrots

Old HerbicidesOld Herbicides

d Onionsd Onionsd Onionsd Onions
plantedplanted lettucelettuce



SummSumm

•• Weed control in vegeWeed control in vege
accomplished by a caccomplished by a cp yp y
strategies: Cultural, strategies: Cultural, 
ChemicalChemical

•• Effective use of all thEffective use of all th
growers in achievinggrowers in achievinggrowers in achievinggrowers in achieving
control control 

marymary

etables is etables is 
combination of combination of 
Mechanical and Mechanical and 

hese tools assists hese tools assists 
g economical weedg economical weedg economical weed g economical weed 




