Crop Profile: Lettuce in New York

Introduction: New York no longer |eads the nation in lettuce production asit oncedid, but it is still an
important fresh market crop. Lettuceis produced for local direct-to-consumer sales aswell asfor large
wholesale markets in the northeastern US. Because of the lack of registered herbicides, weeds are probably
the most important pest of lettuce production; the industry has a critical need for more registrations of weed
control products. Lettuceis susceptible to a number of diseases, and fungicides remain important disease
management tools. Aster leafhoppers and aphids can cause economically significant damage by direct
feeding and by vectoring diseases. Because of the differencesin soil types used to grow lettuce (muck and
mineral); and the different types produced (crisphead and leaf types), a variety of pesticide options are
needed by growers.

Registration of new materials by the EPA, even those designated as “low risk”, does not guarantee
that NY growerswill have immediate accessto them. The New Y ork State Department of Environmental
Conservation conducts its own in-depth reviews before registering new pesticides for usein NY, and may
or may not register new materials for portions of or for the entire state.
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II. Basic Commodity Infor mation

State Rank: 6th

% U.S. Production: <1%

AcresPlanted: 1384

AcresHarvested: 1384

Cash Value: $2,940,000

Yearly Production Costs: Not available.

Commodity Destination(s):
Fresh Market: 100%
Processing: 0%

Production Regions: Lettuce production is scattered throughout the vegetable production regions of
the state. Countieswith larger acreages include Orange, Ulster, Suffolk, Oswego, and Erie.

Cultural Practices: Lettuceis a cool-season crop, and high temperatures in midsummer are very
damaging, promoting such disorders as premature bolting, tipburn, and brown rib. Although
lettuce can be transplanted, most lettucein NY isdirect seeded. Irrigation after seeding helps
promote uniform emergence, and supplemental irrigation is often used through the season. Rows
generally are spaced about 15 inches apart, and in-row spacing is determined by variety and
desired size of marketed lettuce. While crisphead (iceberg) types are ill produced in New Y ork,
others such as leaf lettuce, romaine, and bibb |ettuce are becoming much more common. Some
growers are producing baby lettuces for mesclun salad mixes, but this acreageis ill relatively
small. Lettuceisgrown on both muck (high organic matter) and mineral soils. Some growers use
spunbound row covers to extend the growing season in the early spring. Once-over harvest isthe
norm for commercial plantings, although smaller plantings may be harvested multiple times. Post-
harvest cooling (hydro-cooling, icing, and/or refrigeration) isimportant in maintaining the shelf-
life of the product.



[11. Pest Infor mation:

Insects

1. Aster leafhopper (Macrosteles quadrilineatus)
Frequency of Occurrence: Annually.

Damage Caused: Feeding injury caused by thisinsect pest is minimal, but aster leafhoppers vector
the phytoplasma that causes aster yellows disease (see” Viruses and Phytoplasmag’ section).

Infected plants are unmarketable.
% Acres Affected: 100% at risk; typically up to 25% affected.
Pest Life Cycles: Thisinsect feeds on awide host range. Winter is passed as adultsin milder regions
of the US, with migration northward each spring. There are 5 nymphal instars and severa
overlapping generations each year.
Timing of Control: Mid-June through the end of the growing season.
Yield Losses: Can be up to 25% in severely affected fields.

Cultural Control Practices: Rotation isineffective, and no resistant varieties are available. Mowing
headlands around fields may aid in contral.

Regional Differences. None.
Biological Control Practices: None.
Post-Harvest Control Practices: Destruction of crop debris soon after harvest can help lower

inoculum levels.

Insecticides for Lettuce Insect Control:

Typi
» % | Target sipleE! Type and #of | PHI? | REI
Pesticide 1 Rates L
Trt. Pest Ibs ai/acre Timing Appl. days | hours
3 Care
acephate 2535 | ALH, A 0510 | folias asneeded 13 21 24
(Orthene) through season
cypermethrin 25,35 ALH 0.05-0.1 folair; as needed 2 5 12
(Ammo) through season
dimethoate 2535 | ALH, A 0.25 folair; as needed 15 14 48
(Dimethoate) through season
disulfoton <1 | ALH,A 1020 | il epplied;at - 40 48
(Di-Syston) planting
endosulfan foliar; as needed
(Thiodan) <1 ALH, A 0.75-1.0 through . - 14 24
lambda- .
foliar; as needed
. 3 _ - y _
cyhalothrin o 1-5 ALH 002003 | yroeh . 1-2 1 24
methomy| 510 | ALH,A 04509 | foliar; asneeded 1 10 48
(Lannate) through season
permethrin ) i foliar; as needed )
(Ambush, Pounce) 25-35 ALH 0.1-0.2 through season 2-5 1 12
carbaryl . foliar; as needed )
(Savin) <5 ALH 0.5-1.0 through . 1-2 14 12
diazinon < A 0.25-05 foliar; as needed 3 14 ”
(Diazinon) ' ' through season
imidacloprid 1505 A 0.05 foliar; as needed 5 . 19
(Provado) ' through season
oxydemeton- o
methyl® 5-10 A 0.375-0.5 Ig'r';:gﬁs ”eedr?d 1 21 48
(Metasystox-R)

1. Key to pests: ALH=Aster leafhopper; A=aphids




2. PHIsin thisand al tables represent the shortest actual time between application and harvest, not
label PHIs.
3. For use on crisphead (iceberg) types only.

Usein IPM Programs. Cornedl IPM Recommendations call for the use of foliar insecticides
beginning when lettuce is %2 inch high or when the first leafhoppers are observed.

Use in Resistance M anagement: None reported.

Efficacy Issues. Dimethoateis only somewhat effective on aster leafhoppers.

Alternatives: A tolerance has recently been established for tebufenozide (Confirm) on lettuce. This
may prove to be a useful insecticide for lettuce in New Y ork, but trials need to be performed.

2. Aphids (primarily Myzus persicae)

Frequency of Occurrence: Sporadic.

Damage Caused: Aphids are a contaminant in lettuce, and infested heads are unmarketable. Aphids
also vector several viruses (see” Viruses and Phytoplasmag® section). New York State lettuce
entering the export market must be kept clean of aphids through the use of aphicides.

% AcresAffected: 100% at risk; typically up to 25% affected.

Pest Life Cycles: Green peach aphids (Myzus persicae) are variable in color, and have a wide host
range. Aphidsoverwinter as eggs on crop residue or host plants. Winged forms, less frequently
found than wingless forms, enable the insect to move into afield from other areas. Females can
reproduce without mating with males. Aphids are generally most abundant from mid-summer
through October. Their severity is greatly influenced by weather patterns.

Timing of Control: mid-July through the end of the growing season.

Yield Losses: Can be up to 25% in severely affected fields.

Cultural Control Practices: None.

Regional Differences. None.

Biological Control Practices. Natural enemies help control aphid populations. They can be
preserved by using insecticides that are less harmful to them.

Post-Harvest Control Practices. Destroy al lettuce plantsin the field immediately after harvest.

Chemical Controls: See“ Agter Leafhopper” section, above, for pesticide use information.

Usein IPM Programs. Use of foliar insecticides on an as needed basis is consistent with Cornell
IPM recommendations.

Use in Resistance M anagement: None reported.

Alternatives: Pymetrozine (trade name Fulfill) and thiamethoxam (Adage), two new insecticides
under development by Novartis, may be effective aphicides, but trials have yet to be conducted. A
tolerance has recently been established for tebufenozide (Confirm) on lettuce. This may proveto
be a useful insecticide for lettuce in New Y ork, but trials need to be performed.

Efficacy Issues. Even the best aphicide will not control the spread of mosaic viruses transmitted by
aphids from sources outside of the field.

V. Pest Information: Diseases and Nematodes
1. Damping-Off (Pythium spp.)
Frequency of Occurrence: Sporadic.
Damage Caused: Disease can be expressed as seed decay and pre- and postemergence damping-off
of roots and stems of young plants, leading to plant collapse and death.
% AcresAffected: 100% at risk; typically 1-5% affected.
Pest Life Cycles: These soilborne fungi have a wide host range and can survivein soil for many years



as oospores. They are most damaging when excessive moisture occurs, soils are poorly drained,
and the temperatures are unfavorable for seed germination and rapid lettuce growth.

Timing of Control: At planting.

Yield Losses: Can be up to 50% in severely affected fields.

Cultural Control Practices: Avoid compacted or poorly drained soils.

Regional Differences. None.

Biological Control Practices: None.

Post-Harvest Control Practices: None.

Chemical Controls. Mefenoxam (Ridomil Gold) islabeled for use on lettuce, but isused on less than
1% of the acres. Seed is not typically treated with thiram or other fungicides.

Usein IPM Programs. As-needed use of fungicidesis consistent with Cornell IPM
recommendations.

Use in Resistance M anagement: None reported.

Alternatives: Noneat thistime.

2. Botrytis Gray Mold (Botrytis cinerea)

Frequency of Occurrence: Can be found annually within the state.

Damage Caused: The disease causes lesions on leaf margins of outer leaves, causing headsto be
unmarketable. It tends to be more of a problem in greenhouses then in thefield.

% AcresAffected: 100% at risk; typically <1% affected.

Pest Life Cycles: Conidia of the fungal pathogen are spread by blowing winds, running water, on
tools, on plant parts, and on animals. Since Botrytis can live on weeds as well as on cultivated
crops, it surviviesin fields ailmost indefinitely. The conidia germinate quickly in water or dew,
and germ tubes penetrate plants through wounds. If old plant parts such astip-burned leaves are
present, the fungus grows rapidly in these dying parts until it has become well established, and
then it passesinto healthy tissue. The mycelium can grow along the soil surface and infect nearby
plants. Sclerotia can overwinter and then produce a new crop of conidia.

Timing of Control: Season-long.

Yield Losses. Under severe conditions of infection, up to 20%; typical losses are <1%.

Cultural Control Practices: Rotation isimportant to minimize crop residues and survival of sclerotia.
Strict hygieneis essential in plant bed and greenhouse settings.

Regional Differences. None.

Biological Control Practices: None.

Post-Harvest Control Practices: None.

Foliar Fungicidesfor Lettuce Disease Control:

Typical
Pegticide % Tar g(lat Ige/gtes Ty_pe_ and # of PHI REI
Trt. Pest bs ai/acre Timing Appl. days | hours
dicloran® <1 | BGM,D 20 foliar; as needed - 14 12
(Botran) ' ' through season
vinclozolin. 70-80 | BGM,D 0510 | foliar asneeded 13 28 12
(Ronilan) through season
iprodione 80-90 BGM, BR, 0.75-1.0 foliar; as needed 1-4 14 12
(Rovral) D through season
fosetyl-Al <1 DM 1640 | foliar asneeded - 3 24
(Aliette) o through season
maneb foliar; as needed
(Maneb) 70-80 DM 1.2-1.6 through . 1-4 10 24

1. Key to pests: BGM=Botrytis gray mold; BR=Bottom rot; DM=Downy mildew; D=Drop
2. For useon leaf lettuce only.




Usein IPM Programs. As-needed use of fungicidesis consistent with Cornell IPM
recommendations.

Use in Resistance Management: Because of therisk of resistance devel opment to dicarboximide
fungidicides, it is recommended not to make repeated applications of either vinclozolin or
iprodione, and not to alternate these two fungicides.

Alternatives: Under research conditions, azoxystrobin, propiconazole, and an experimental material,
CGA279202, provided good to excellent control of this pathogen in snap beans, and may alsoin
lettuce. Myclobutanil (Nova) may also be effective on gray mold.

3. Bottom Rot (Rhizoctonia solani)

Frequency of Occurrence: Annually.

Damage Caused: Leaf petioles and midribs become rotted, and infection spreads throughout the head,
rendering lettuce heads unmarketable.

% AcresAffected: 100% at risk; up to 50% affected per year.

Pest Life Cycles: Thefungal pathogen livesindefinitely in soil, and has awide host range. 1t can be
spread by movement of infested soil, on diseased plant parts. The pathogen can enter plants by
penetrating the cuticle, through wounds, or through stomata. Thetimeinterval between the
appearance of initial lesions and advanced head decay is 5-10 days. After the period of active
invasion, the fungus can live long periodsin decayed tissues in a vegetative condition. Then
sclerotia, overwintering structures, can form in heads and in soil. High temperatures favor disease
development.

Timing of Control: from four weeks after seeding through harvest

Yield Losses: Can be up to 50% in severely affected fields.

Cultural Control Practices: No resistant varieties are available. A minimum three year rotation away
from lettuce and endive is recommended, but thisis not completely effective. Planting on raised
beds will allow better air circulation and can reduce disease incidence.

Regional Differences. None

Biological Control Practices: None

Post-Harvest Control Practices. None

Chemical Controls: See“Botrytis Grey Mold” section, above.

Usein IPM Programs. As-needed use of fungicidesis consistent with Cornell IPM
recommendations.

Use in Resistance M anagement: None reported.

Alternatives. Noneat thistime.

4. Downy Mildew (Bremialactucae)

Frequency of Occurrence: Can be found annually within the state, but not always at economically
significant levels.

Damage Caused: Light green to yellow areas up to 0.5 inchesin diameter develop on the upper
surface of older wrapper |eaves of infected plants. Affected tissue turns brown, rendering the head
unmarketable. In severe cases, plants become dwarfed and yellowish. Affected tissue may rot in
thefield or during shipping due to secondary pathogens.

% AcresAffected: 100% at risk; up to 50% affected per year.

Pest Life Cycles: Conidiospores from leaf spots can be blown long distances by winds. Spores
germinate and infect susceptible tissues within three hours. The fungus overwinters as mycelium
and sometimes as oospores in debris from diseased plants. The pathogen has a wide host range.

Timing of Control: all stages of growth

Yield Losses: Can be up to 100% in severely infected fields; typical losses are <5% in fields treated
with fungicides.



Cultural Control Practices: The use of resistant varietiesis recommended, athough the fungus
readily produces new racesto overcome plant host resistance.

Regional Differences. None.

Biological Control Practices: None.

Post-Harvest Control Practices. None.

Chemical Controls: See“Botrytis Grey Mold” section, above.

Usein IPM Programs. Use of fungicides on a 7-10 day schedule once the disease appears is
congistent with Cornell IPM recommendations.

Use in Resistance Management: Because of the high variability of fungus, insensitivity to the
systemic fungicide metalaxyl (mefenoxam) is widespread.

Alternatives: Dimethomorph might be a possible alternative. Research would need to be conducted
on efficacy and crop tolerance.

5. Drop (Sclerotinia sclerotiorum, S minor)

Frequency of Occurrence: Annually.

Damage Caused: The fungus attacks the outer leavesin contact with the soil, and wilting of these
leavesistheinitial symptom. Infection progresses inwardly until the entire plant wilts.

% AcresAffected: 100% at risk; up to 50% affected per year.

Pest Life Cycles: The fungus has an extremely wide host range, including many other vegetable crops.
Sclerotinia lives from season to season as active mycelium in living or dead plants and as sclerotia
in or on the sail. In the spring, each sclerotium produces one or more stalks called apothecia,
which release ascospores into the air. Resumption of vegetative growth by sclerotia close to
lettuce plants is another source of inoculum. The fungus thrives under high moisture conditions.

Timing of Control: from several weeks after transplanting up to harvest

Yield Losses: Can be as high as 50% in severely affected fields; typical losses are <5% in fields
treated with fungicides.

Cultural Control Practices: A minimum of a three year rotation with nonhosts such asgrainsis
recommended.

Regional Differences. None.

Biological Control Practices: None.

Post-Harvest Control Practices. None.

Chemical Controls: See“Botrytis Grey Mold” section, above.

Usein IPM Programs. As-needed use of fungicidesis consistent with Cornell IPM
recommendations.

Use in Resistance M anagement: None reported.

Alternatives: New fungicides such as myclobutanil (Nova) and CGA 173506 have shown promising
resultsin control of Sclerotinia in snap beans. These may be potential alternatives for lettuce, but
trials need to be conducted.

6. Anthracnose (Microdochium panattonianum)

Frequency of Occurrence: Can be found annually within the state, but not always at economically
significant levels.

Damage Caused: Water-soaked, circular spotsfirst appear on the undersides of leaves. Later, the
lesion centers dry up and may fray or fall out giving a shot hole appearance. Lesions on the
midrib begin as water-soaked spots, but become markedly sunken. Y oung plants can be killed;
older plants become disfigured and unmarketable.

% AcresAffected: 100% at risk; up to 20% affected each year.

Pest Life Cycles: The fungus survivesin the soil and on crop debris. Spores are carried by splashing
rains, in infested soil, on diseased seedlings, and on moving bodies. Wild lettuce (Lactuca
serriola) isalso ahost.

Timing of Control: season-long; especialy in early spring

Yield Losses: can be up to 50% in severely affected fields; typical 1osses are <5%

Cultural Control Practices: Thefollowing cultural practices are recommended for disease control:



use of surface rather than overhead irrigation, minimum one year rotation with a nonsusceptible
crop, and use of commercially-produced disease-free seed.

Regional Differences. None.

Biological Control Practices: None.

Post-Harvest Control Practices: Avoid packing infected plants with healthy ones as deterioration
and spread can occur. Fields should be deep plowed following harvest to encourage
decomposition of crop debris.

Chemical Controls: No pesticides are avail able to manage this disease.

7. Northern Root-knot nematode (Meloidogyne hapla)

Type of Pest: Nematode

Frequency of Occurrence: Annually on affected acres.

Damage Caused: Severdy infected |ettuce plants show stunting and uneven growth patterns, resulting
in the production of small, loose and often unmarketable | ettuce heads. Infected plants exhibit
digtinct galling of the roots.

% Acres Affected: 100% at risk; up to 75% affected.

Pest Life Cycles: Root-knot nematodes spend most of their life cyclein galls on roots. Second stage
juvenilesinvade new sites near root tips and the carrot forms a gall in response to the nematode’ s
feeding. Many vegetable and weed species also serve as hosts for this nematode. The damage
threshold is less than one egg per cc of soil, but soil testing is not a practical method for
determining occurrence and severity of this nematode.

Timing of Control: Controls must be applied at or before planting.

Yield Losses: Can be up to 100% if untreated; 5-10% if treated.

Cultural Control Practices: Rotation with grain cropsis very important for control of this pest.

Regional Differences. None.

Biological Control Practices: None.

Post-Harvest Control Practices: None,

Chemical Controls: Metam sodium (Vapam) isthe only nematicide available for usein NY, at 25
gal/acre (muck soil rate). Itisused rarely by New York growers.

Usein IPM Programs. As-needed useis consistent with Cornell IPM recommendations.

Use in Resistance M anagement: No instances of resistance have been reported.

Alternatives. The use of sudangrass cover crops may suppress nematode populations. Oxamyl
(Vydate) is used succesfully to manage this pest in carrots, and has recently been granted aSLN
24(c) label for onionsin NY for 1999. It might be a potential alternative for lettuce.

Other Issues: A growing-out bioassay for the root-knot nemetode is available, but it is costly in time
and money. Research isin progressto develop arapid and accurate molecular diagnostic method
for the detection and quantification of this nematodein NY.

8. Viruses and Phytoplasmae (several)

Frequency of Occurrence: Can be found within the state every year.

Damage Caused: While specific symptoms vary with pathogen, these diseases cause stunting,
distorted growth, yellowing, or mosaic coloration. Infected plants are unmarketable.

% AcresAffected: 100% at risk; typically <5% affected by viruses, and up to 50% by aster yellows.

Pest Life Cycles: Lettuce mosaic virus (LMV), cucumber mosaic virus (CMV), and broadbean wilt
virus (BBWV) are al transmitted by aphids in a non-persistent manner. Lettuce mosaic virusis
also seedborne. Aster yellows (AL) is a phytoplasma tranmitted by aster leafhoppers.

Timing of Control: Season long.

Yield Losses: Can be up to 50% in severely affected fields.

Cultural Control Practices: Plant resistant varieties when possible, and use | ettuce seed designated
mosaic tolerance zero (for LMV only). Control of weed hosts may help control CMV and
BBWYV. Isolate late plantings from early plantings.

Regional Differences. None.

Biological Control Practices: None.



Post-Harvest Control Practices. None.

Chemical Controls: No pesticides are available to control viruses; controlling the aphid vectors with
insecticides is usually ineffective for controlling virus spread. Management of AY depends on
reducing the aster leafhopper population which migrates into lettuce fiel ds about mid-June (see
“ Aster Leafhopper” section, above.

V. Pest Information: Weeds

1. Broadleaf and Grass Weeds

Frequency of Occurrence: Annually.

Damage Caused: Weed competition reduces yields and makes harvesting difficult. Weeds also serve
as hosts of several |ettuce diseases.

% Acres Affected: 100%

Pest Life Cycles: Annual and perennial weeds such as ragweed, lambsquarters, henhit, Galinsoga,
ydlow nutsedge, annual and perennial grasses, mustards, and others, are a problem throughout the
growing season.

Timing of Control: Preplant, preemergence, and postemergence.

Yield Losses: Can be 100% if not treated, 5% if treated.

Regional Differences. None.

Cultural Control Practices: Because of the limited number of herbicides and their relatively narrow
spectra of weed control, cultivation is necessary in lettuce production in NY. In addition,
producers use handweeding (hoe crews) to control weed escapes, particularly in-row weeds.

Regional Differences: While weed species spectra may vary regionally, weeds are a severe problem in
all lettuce growing areas.

Biological Control Practices: None.

Post-Harvest Control Practices: Cultivation. Post-harvest application of herbicides to control
perennial weeds.

Chemical Controls:

Typical
Pesticide % Trt. Txpel"f Rates Timing A# °f| PHI REI
PP’ Ibsailacre ppl.

benefin® ail

(Balan) | <1 | incorporated 0.3-045 | preplant 1 40 12

. 1
pronami d(eK ob) | 1525 soil surface 1-1.5 preemerge 1 35 24
glyphosate _ ] ) B
(Roundup) | 510 | SO surface 1-15 | beforeplanting | 1 4

sethoxydim , 15 leaf;

(Poast) | <1 | osurface | 01403 ) post emerge 1| pong | 2

1. For use on mineral soilsonly.

Efficacy | ssues. Benefin and pronamide are effective on annual grasses and some broadl eaves.
Sethoxydim is effective on annual grasses. Glyphosateis broad spectrum, and is used before
planting. Theindustry has a critical need for more weed control options for |ettuce production.
Many in the industry fedl that the loss of herbicides has been an important factor in the continued
decline of lettuce acreage in the state.

Alternatives: IR-4 iscurrently running residuetrials on glyphosate, carfentrazone-ethyl and
imazamox. Glyphosate could be useful as a shielded spray between the rows. Carfentrazone-ethyl
is probably too phytotoxic for practical use, and efficacy trials on imazamox are being conducted
in 1999. The rice herbicide Bolero (common name?) has been used under Section 18 labelsin
muck soilsin Florida, and might be a potential aternativein NY.



VI. State Contacts
Dr. Tom Zitter
Dept. Plant Pathology
Corndl University
Ithaca, NY 14850
607-255-7857
tazl@corndl.edu

Dr. Margaret McGrath

Corndl University

Long Idand Horticulture Research
Laboratory

Riverhead, NY

516-727-3595

mtm3@cornel.edu

Carol MacNseil

Cornell Cooperative Extension
480 N. Main Street
Canandaigua, NY 14424
716-394-3977
crmé6@corndl.edu

Dale Moyer
Extension Educator
Suffolk County CCE
246 Griffing Ave
Riverhead, NY 11901
516-727-7850
ddm4@corndl.edu

VI1l. References

Dr. Mike Orfanedes
Extension Specialist

Cornell Cooperative Extension
21 South Grove St. Suite 240
East Aurora, NY 14052
716-652-5400 x139
mso3@cornell.edu

Dr. Robin Bellinder

Dept. Fruit and Vegetable Sciences
Corndl University

Ithaca, NY 14853

607-255-7890

rrb3@cornel.edu

Maire Ullrich

Cornell Cooperative Extension
Community Campus

Dillon Drive

Middletown, NY 10940
914-344-1234
mru2@cornél.edu

1. The 1997 Census of Agriculture. US Department of Commerce, Bureau of the Census. February

1998. http://www.nass.usda.gov/census/census97

2. Pest Management Recommendations for Commercial Vegetable and Potato Production, 1999.

Cornell Cooperative Extension, Cornell University.

3. New York Agricultural Satistics. 1996-1997. New York Agricultural Statistics Service, New Y ork
State Department of Agriculture and Markets, and USDA NASS.

4. Vegetable Production Handbook. 1994. Cornell Cooperative Extension, Cornell University.

5. Information for and review of this Crop Profile were provided by producers, consultants,
researchers and Extension Educators. Pesticide use information was gathered through a survey of five

lettuce growersin the state.



