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Lettuce heLettuce he
Obviously Kerb isObviously Kerb is
applied herbicides.
We have been searcWe have been searc
as good or better th
without success.
Our objective is not
alternatives and incalternatives and inc
to lettuce growers.

rbicidesrbicides 
the best of the three soilthe best of the three soil

ching for another herbicideching for another herbicide
an Kerb for over 10 years –

to replace Kerb, but to find
rease the options availablerease the options available



Leafy greens we
E d h biExpand herbic
lettuce and spinp
Transplanted lettuce
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Prowl H20

Herbicide tolerance breed
Lettuce
Spinach

In row cultivationIn-row cultivation
Thinning
Reduce Hand weedingReduce Hand weeding

eed control ideas
id ti fcide options for

nach

ing



TRT Herbicide
1 C t l1 Control
2 Hand weeded
3 Kerb3 Kerb
4 Prefar
5 Dual Magnum5 Dual Magnum
6 Dual Magnum
7 Treflan7 Treflan
8 Treflan
9 Prowl H2O2

10 Prowl H2O
11 Balan
12 Balan

Rate/A Method
00 na
0 na
2 4 lb/Pr PRE2.4 lb/Pr PRE
5 qts PRE
0 5 pt PRE0.5 pt PRE
0.5 pt PPI
1 pt PRE1 pt PRE
1 pt PPI
1.5 pt PREp
1.5 pt PPI
2 lb/Pr PRE
2 lb/Pr PPI
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Lettuce heLettuce he
Most herbicides likeMost herbicides like
injurious to seeded le
Chances are that wChances are that w
breeding for increas
technologies yet to bg y
new herbicides for
foreseeable future.
Transplanted lettuce
Dual Magnum.

rbicidesrbicides 
e Dual Magnum are highlye Dual Magnum are highly
ettuce.

without an intervention likewithout an intervention like
sed herbicide tolerance or
be invented, there will be no,
r seeded lettuce for the

is however very tolerant to
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Expand herbicide options for leExpand herbicide options for le
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Dual Magnum
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L ttLettuce
Spinach

In-row cultivationIn-row cultivation
Thinning
Reduce Hand weedingg
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ttuce
m
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New herbicides fo
lettuclettuc

Dual Magnum andDual Magnum and 
there way through 
granted a lettuce togranted a lettuce to
years.

or transplanted 
cece
Prowl H O are workingProwl H2O are working 
the EPA and will be 

olerance in the next fewolerance in the next few 



Weed controWeed controol (densities)ol (densities)



LettuceLettucee yielde yield



TransplantTransplant
Transplanted lettuceTransplanted lettuce
herbicides than seed
Herbicides like ProwHerbicides like Prow
weed control that
together with Kerb wg

t lettucet lettuce
e tolerates much strongere tolerates much stronger

ded lettuce.
wl H O can provide betterwl H2O can provide better
Kerb and can be applied

when needed.
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Lettuce IDBRLettuce IDBR

S lf l (SU)Sulfonylurea (SU)
prickly lettuce (L
was back crossedwas back crossed
Idaho researchers
(Lactuca sativa)(Lactuca sativa)
tolerant lettuce
breeding = IDBR1.g

R1 germplasmR1 germplasm

h bi id t l therbicide tolerant
Lactuca serriola)
d by University ofd by University of
s to bibb lettuce

to create SUto create SU
by conventional



Lettuce IDBR1 ger
to thifensulfuroto thifensulfuro

O t i l i itOne trial was init
2010 on the Salina
USDA lettuce bree
Mo used Buttercru
Parris Island, and
parents and m
herbicide toleraherbicide tolera
varieties.
The trial was replic

rmplasm tolerance 
on (Harmony))on (Harmony))

ti t d i A 10tiated in Aug. 10,
s Field station
eder Dr. Beiquan

unch, Lolla Rossa,
d Salinas 88 as

moved the SU
nce to thesence to these

cated 4 x



TRT Herbicide
1 Harmony 
2 H2 Harmony 
3 Harmony 
4 Harmony4 Harmony 
5 Kerb
6 Control6 Control

Form lb ai/a
75 DF 0.005
75 DF 0 00975 DF 0.009
75 DF 0.018
75 DF 0 03675 DF 0.036
3.3 SC 1.2

0 00.0
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Injury estimates RInjury estimates- Romaine 704 lettuceomaine 704 lettuce



Yields RomaiYields- Romai

P=0.89

ne 704 lettucene 704 lettuce



SummarySummary

The resistance genThe resistance gen

Weed control with HWeed control with H

Resistant Romain
tolerance Harmony

y IDBR1y – IDBR1

ne is workingne is working

Harmony is fairHarmony is fair

ne yield indicated
y



The lettuce herbicid
application methodapplication method

PPost Broadleaf-???

Post Grass-Select

Post Broadleaf ???

de market by 
d and weed classd and weed class

PRE Grass- Balan

PRE Broadleaf-
KerbKerb



Leafy greens we
Expand herbicide options for leExpand herbicide options for le
Transplanted lettuce

Dual Magnum
Prowl H20

Herbicide tolerance breeding
Lettuce

In-row cultivatio
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Reduce HandReduce Hand

eed control ideas
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SponsSpons
California Dept. oCalifornia Dept. o
Specialty Crop Block

sorssors
of Food and Agriculture,of Food and Agriculture,
k Grants Program





Weed coWeed co

Operation Romain
H bi id $60Herbicide $60 
Cultivate $8Cultivate $8 

Thin $137 
Hand 
weed $68 

Tourte et al 2009; Smith e

osts $/Aosts $/A
Organic

e Head
Organic 
Romaine

$50 $0$50 $0 
$10 $34$10 $34 

$100 $219 

$80 $162 
et al 2010; Smith et al 2009



CollaborCollabor
Richard Smith, UCCERichard Smith, UCCE
Laura Tourte, UCCE S
Michelle Lestrange, U

ratorsrators
E MontereyE Monterey
Santa Cruz
UCCE Tulare



Cul

A t diti l lti t d tA traditional cultivator does not rea

An in-row cultivator weeds around 

tivation

h i t th dliach into the seedline

and in the row



Standard cStandard ccultivationcultivation



Robotic thinning/wRobotic thinning/w
Determine if we ca
celery, lettuce and
Determine if needDetermine if need
thinning can be red
Measure effectsMeasure effects
tomato yields

weeding objectivesweeding objectives 
an thin lettuce and weed

tomato
d for hand weeding andd for hand weeding and
duced
on celery lettuce andon celery, lettuce and



Tillet culttivator



Tillet cultivatTillet cultivattor beforetor before



Tillet cultivator - after



2010 lettuc2010 lettuc
Richard Smith stu
20 to July 22, 20
was performed onp
Determine if need
thinning can be redthinning can be red
Measure effects on

ce studiesce studies
dy at Gonzales, CA Mayy y

010. Cultivation/thinning
June 16.

d for hand weeding and
ducedduced
n lettuce yield



Lettuce tthinning



Initial and final lettuInitial and final lettu

Tool Initial

1,000 

Standard 115

Tillet 119

uce stand thin timeuce stand, thin time

Final Thin time

plants/A hr./A

5 30.6 13.2 a

9 27.1 6.4 b
Smith, Gonzalez 2010



Initial and final lettuInitial and final lettu

Tool Initial

1000 P

Standard 60.7 a

Tillet 17.8 c

uce stand thin timeuce stand, thin time

Final Thin time

Plants/ A hr./A

a 14.1 b 11.2

c 9.3 c 10.6
2010.01



Weed ccontrol



Weed deWeed de

Tool Before

No. (

Standard 134

Tillet 163

ensitiesensities 

e After Control

(1000s) / A %

65 ab 51

34 cd 79

2010.01



Harvvest



LettuceLettuce

Tool Trial 1

----------

Standard 28

Tillet 24

e yielde yield

Trial 2 Trial 3

------Tons/A -------------

14.7 17.3

12.6 18.9

Smith, 2010.01, & .02



Cossts



Costs used in parCosts used in par
Costs included
lubrication, repairs
interest on capital.p
The partial budget
Tourte.Tourte.

rtial budget 2009rtial budget  2009
for equipment, fuel,q p

s, materials, labor and

was prepared by Laura



Production cost
seeded heseeded he

Tool Y

CaCa

TilletTillet

Standard 1

ts & net returns
ead lettuceead lettuce

Yield Gross returns

rtons/A $/Artons/A $/A

943 10 467943 10,467

1,068 11,855, ,

2009.03 by L. Tourte



Production cost
seeded heseeded he

Pro
Tool

Pro
c

Tillet

Standard

ts & net returns
ead lettuceead lettuce
oductionoduction 
costs Net Returns

$/A $/A

445 10,022

549 11,306

2009.03 by L. Tourte



SummSumm
The in-row weeder
for in row weeding
machine needs to be
The in-row robotic w
labor costs for thi
reduce the harvest
net returns – prelimip

marymary
can be used to thin and

g. The accuracy of this
e improved.

weeder appears to reduce
nning and weeding butg g
table lettuce and reduce
nary results.y



Summary lettuSummary – lettu
There is no simple a
weed control progra
The best we can ho
options that put tog
improve or increasep
control tools for lettu

uce weed controluce weed control
answer to improve lettuce

ams.
ope for is to create somep
ether with other tools will

e the effective set of weed
uce.


