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Weed BWeed B
Dicots Dicots –– also knownalso known

broadleavesbroadleavesbroadleavesbroadleaves
•• Have two cotyledoHave two cotyledo

or seed leavesor seed leaves
•• Generally have neGenerally have ne•• Generally have neGenerally have ne

venationvenation
•• Flowers are usuallFlowers are usuall

patterns of four, fipatterns of four, fip ,p ,
or more partsor more parts

BiologyBiology
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ons ons 

ttt t 

ly in ly in 
ve ve 



Weed BWeed B
MonocotsMonocots
•• Have single seed lHave single seed l•• Have single seed lHave single seed l

(cotyledon)(cotyledon)
•• Most have leaves wMost have leaves w

parallel venationparallel venationpp
•• Flowers arranged Flowers arranged 

patterns of threepatterns of threepatterns of threepatterns of three
•• Grasses, sedges, Grasses, sedges, 

rushesrushes

BiologyBiology

leafleafleaf leaf 

with with 
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lilies and lilies and 



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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ChickweedChickweed

Swine CressSwine Cress

Butter Cup Butter Cup 
OxalisOxalisOxalisOxalis

CastrovilleCastroville--Marina AreaMarina Area
Coolest Part of the Coolest Part of the 

Valley Valley –– Coolest LovingCoolest Loving
Weeds active all yearWeeds active all year



Burning NettleBurning NettleBurning NettleBurning Nettle

Shepherd’s PurseShepherd’s Purse

Sow Thistle Sow Thistle GroundselGroundsel

Salinas Salinas –– GonzalesGonzales
Cool season weedsCool season weedsCool season weeds Cool season weeds 

dominate even in the dominate even in the 
summersummer



Gonzales Gonzales -- GreenfieldGreenfield
Transition ZoneTransition Zone
Mix of Cool andMix of Cool andMix of Cool and Mix of Cool and 
Warm Season Warm Season 

Weeds, but Warm Weeds, but Warm 
S W dS W dSeason Weeds Season Weeds 

Becoming Becoming 
DominantDominant



PurslanePurslanePurslanePurslane

Hairy NightshadeHairy Nightshade
PigweedsPigweeds

Black NightshadeBlack Nightshade Lamb’s quLamb’s qu

King City southKing City south
strong weedstrong weedstrong weedstrong weed

seasonality. Fewseasonality. Few
winter weeds in thewinter weeds in thewinter weeds in the winter weeds in the 

summer summer 

arterarter



Other Other 
V tV tVegetVeget

Burr CloverBurr Clover

MalvaMalva PPPP

KnotweedKnotweed
HH

r Weeds of         r Weeds of         
t blt bltablestables

Pineapple YellowPineapple YellowPineapple                     YellowPineapple                     Yellow
Weed                      NutsedgeWeed                      Nutsedge

Henbit                 Annual BluegrassHenbit                 Annual Bluegrass



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

growth and on thgrowth and on th
farmingfarmingfarmingfarming

bout Weedsbout Weedsbout Weedsbout Weeds
microscopic or microscopic or 
and insectsand insects
s be pulled outs be pulled outs be pulled outs be pulled out
ir impact on plant ir impact on plant p pp p
he economics of he economics of 





Hours/Acre to Hours/Acre to Weed CarrotsWeed Carrots



Comparison of OrgaComparison of OrgaComparison of OrgaComparison of Orga
Broccoli ProdBroccoli Prod

SystemSystem WeWe
CosCos

$/$/
OrganicOrganic11 2727

Conv.Conv.22 16161616

1 1 –– Tourte and Smith, 2004; 2 Tourte and Smith, 2004; 2 –– Smith et al.  2004Smith et al.  2004

anic vs Conventionalanic vs Conventionalanic vs Conventional anic vs Conventional 
duction Costsduction Costs
eedeed
stssts

Percent of Percent of 
Growing Growing 

CostsCosts/A/A CostsCosts

7070 99

6161 886161 88



Comparison of OrgaComparison of OrgaComparison of OrgaComparison of Orga
Leaf Lettuce PrLeaf Lettuce Pr

SystemSystem CC

OrganicOrganic11

Conv.Conv.22

1 1 –– Tourte and Smith, 2004; 2 Tourte and Smith, 2004; 2 –– Tourte and SmTourte and Sm

anic vs Conventionalanic vs Conventionalanic vs Conventional anic vs Conventional 
roduction Costsroduction Costs
CostsCosts

$/A$/A
Percent of Percent of 
Growing Growing 

CostsCostsCostsCosts
257257 88

132132 55

mith, 2001mith, 2001



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

––To be discussedTo be discussed
•• BiologicalBiological•• BiologicalBiological

––Few effective othFew effective oth
viability declininviability declinin
timetimetimetime

•• ChemicalChemical
––To be discussedTo be discussed

ol Strategiesol Strategiesol Strategiesol Strategies

dd

her than seed her than seed 
ng in the soil over ng in the soil over 

dd



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
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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

ansplantsansplantsansplantsansplants
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

al Controlsal Controls



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



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



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



4” wide cultivation strip4” wide cultivation strip



3” wide cultivation strip3” wide cultivation strip



2 i h b d2 i h b d2 inch band                    2 inch band                    4 i h b d4 i h b d           4 inch band           4 inch band



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



Brush HoeBrush Hoe



Conventional           BBrush hoe



Brush hoe 2.9 inch strips

Aft d bAft d bAfter and beAfter and beffforefore



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

•• We tested two of thWe tested two of thWe tested two of thWe tested two of th
––Finger Weeder Finger Weeder 
––Torsion WeederTorsion Weeder

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 

hese implements:hese implements:hese implements:hese implements:



Finger WeedFinger WeedFinger WeedFinger Weed
•• 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

der Backgroundder Backgroundder Backgroundder Background
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





2008 O2008 O FF2008 On2008 On--FaFa T i lT i larm Trialsarm Trials





Standard CultivationStandard CultivationStandard Cultivation Standard Cultivation Finger WeederFinger WeederFinger WeederFinger Weeder







ii
Adjustment of the units
is critical for crop safetyis critical for crop safety





Transplanted LeTransplanted Le
Percent RemoPercent RemoPercent RemoPercent Remo

Small Nettle DSmall Nettle D
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Standard 14.5 orange 14.5 yellow

ettuce Trial No. 1ettuce Trial No. 1
oval of Weedsoval of Weedsoval of Weedsoval of Weeds
ominant Weedominant Weed

9.5 orange 9.5 yellow Torsion 9mm
All cultivation treatments 
Improved percent removal



Transplanted LeTransplanted Le
Weeding TWeeding T
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8

10

4

6
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4

0

Standard 14.5 orange 14.5 yellow

ttuce Trial No. 1 ttuce Trial No. 1 
Time hrs/ATime hrs/A

9.5 orange 9.5 yellow Torsion 9mm



2008 Leek Cul2008 Leek Culltivation Trial ltivation Trial 





Standard               9.5Standard               9.55” yellow 5” yellow 







TransplanteTransplante
P t RP t RPercent RemoPercent Remo

Nettle, Pig Weed and MNettle, Pig Weed and M
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0

Standard 14.5 orange 14.5 yellow 9.5 o

d Leek Triald Leek Trial
l f W dl f W doval of Weedsoval of Weeds

Malva Dominant WeedsMalva Dominant Weeds

orange 9.5 yellow Torsion 9mm Torsion 7mm



TransplanteTransplante
W di TW di TWeeding TWeeding T
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10
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0

Standard 14.5 orange 14.5 yellow 9.5 o

ed Leek Trialed Leek Trial
Ti h /ATi h /ATime hrs/ATime hrs/A

orange 9.5 yellow Torsion 9mm Torsion 7mm



Flex TiFlex TiFlex TiFlex Ti
More eMore e
stemmstemmstemmstemm

ned Cultivatorned Cultivatorned Cultivatorned Cultivator
effective on tougheffective on tough
ed cropsed cropsed cropsed crops



FlamFlam
•• FlamingFlaming•• FlamingFlaming

–– Used to kill weeds Used to kill weeds 
following preirrigationfollowing preirrigationg p gg p g

–– Can be used Can be used 
preemergence on slow preemergence on slow 
germinating crop suchgerminating crop suchgerminating crop such germinating crop such 
as pepper and othersas pepper and others

–– Works better on small Works better on small 
broadleaf seedlingsbroadleaf seedlings

mingming



Flamed direct seeded peFlamed direct seeded pe

Emerging pepEmerging pepEmerging pepEmerging pep

epperseppers

pper seedlingspper seedlingspper seedlingspper seedlings




