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Overview of Presentation

* Value of the industry
» Pesticide use in greenhouses and nurseries
» Survey of biological control practices (?)

* Biology and Management of Thrips
» Behavior, IPM tactics, biological control

* Managing resistance; Liriomyza leafminers

Top 20 Commodities for 2011-2013

Value and Rank

[of 2011 2012 2013

1 1
Almonds (shelled) 4,007,860 2 4,816,860 3 5,768,100 2
Grapes 3,859,202 3 5,182,968 2 5,585,584 3
Cattle & Calves 2,630,025 4 3,188,125 4 3,048,390 4
Berries, All Strawberries 1,943,727 6 2,130,637 6 2,200,729 5
Walnuts 1,336,900 9 1,505,910 8 1,795,800 6
Lettuce, All 1,615,329 8 1,432,158 10 1,679,164 7
Hay, All 1,783,200 7 1,771,830 7 1,569,780 8
Tomatoes 1,146,224 10 1,169,666 11 1,222,470 9
Nursery 2,274,840 5 2,551,200 5 1,219,800 10
Flowers and Foliage 1,011,530 11 1,096,938 12 1,130,523 11
Pistachio 879,120 13 1,438,110 9 1,034,000 12
Broccoli 580,526 18 645,044 17 844,920 13
Rice 900,277 12 839,548 13 789,728 14
Oranges, All 656,338 16 764,783 14 742,076 15
Cotton Lint, All 823915 14 665,691 16 623,242 16
Carrots, Fresh 641,250 17 512,849 18 555,000 17
Celery 368,822 21 344,024 24 437,406 18
Peppers 342992 24 380,502 22 434,261 19
Eggs, Chicken 381,265 20 393,278 20 380,038 20
Other Poultry (0) () (©) () (©) (0




FIGURE 1

ARE YOU CURRENTLY USING / RECOMMENDING BIOCONTROLS?

In total, 577 of 852 respondents (68%) scid they currently use / recommend biocontrols.
Broken down by crop area:

ORNAMENTAL PLANTS / EGETABLES TREE FRUIT / NUTS /
FLOWERS ¢ \ | o VINE CROPS ¢

“I test numerous biocontrol insecticides every year,” said a cot-
ton consultant in Mississippi. “To date, I have not found even one
that works remotely close to conventional chemistry. However, |
am open-minded and waiting to find one that does work. When

I do, I will gladly promote it.”
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FIGURE 2
WHAT IS THE PRIMARY REASON OR BENEFIT TO USING BIOCONTROLS?
Top three responses from all respondents currently using biocontrols.
SUSTAINABILITY
20%

EFFECTIVENESS
£ . ENT

ORGANIC PROGRAMS
14%

MANAGING PESTICIDE RESIDUES
14%

FIGURE
WHAT RESULTS HAVE YOU GENERALLY OBSERVED FROM USE OF BIOCONTROLS?
Biocontrols exceeded average expectations i citrus and catton, but fell below the overage in cor/soybeans.

Primory Crop Aiea . About As | Better Than | Somewhat Better  Somewhat Worse Worse Than |
(Respondents) Expected | Bxpected  Thon | Expected  Than | Expected Expected

ALL 42% 28% 0% % 2%
Omomestal Plonts / 3% 3% 2% 5% %
Flomers (158)
Vegetobles (200) 424 % 18% i) %
Tree it / Nuts / Vine. 2% 0% 8% 8% %
Crops (105)
it (26) 465 35% % 23 0%
Cotton (31) 4% 9% 19% kil 0%

“University/ Extension” popped up nearly unani-
mously — among both users and nonusers — in response
to the question as to whose voice they are most apt to
listen to in considering use of biocontrols. One notable excep-
tion was in ornamental flowers and plants, where growers using
biocontrols trust biocontrols suppliers (37%) the most, followed
by other growers (25%). One ornamentals producer in Georgia
said biocontrols suppliers “seem to be the only ones who know
anything about how to use [bicontrols], and the only ones really

talking about them.”




Pesticide Use

In 2002 - 22,259 1bs. of pesticide a.i. applied to 27,346 acres of
floriculture crops.

In 2012 - 11,498 Ibs. a.i. applied over 23,875 acres.

Although the acreage association with floriculture production dropped
sightly there was still more than a 50% decrease in pesticide use

Data on pesticide use in greenhouse vegetable production is not as
readily available - there are fewer pesticides registered for use on
greenhouse vegetables.

Tomato growers use bumblebees for pollination and this automatically
restricts pesticide use

The situation for the nursery industry (outdoor plants in containers) is
not as positive. Although acreage has remained largely the same from
2002 and 2012 the number of pesticide applications actually increased
over this 10 year period.

We believe this is due to nursery growers following quarantine
requirements associated with invasive species.

AS We

WALK TH WE CAN SEE ANTS, NO, OLIVIER, I'VE NEVER
WooDs, WE BEETLES, CUTWORMS, SEEN A THRIP TRIP...
THRIPS, MEALYBUGS. ..

AL SORTS OF CREATURES
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http://www.ipm.ucdavis.edu/PMG/r280301411.html
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How to Manage Pests
UC Pest Management Guidelines

Floriculture and Ornamental Nurseries
Thrips

Scientific names: Western flower thrips: Frankliniella occidentalis
Greenhouse thrips: Heliothrips haemorrhoidalis

(Reviewed 3/09, updated 6/10)

In this Guideine

* Descripton of the pest

© Damage

© Mansgement

DESCRIPTION OF THE PESTS
Thips are tiny insects that have four featheriike wings, each consisting of a thick supporting strut with fine hairs o
piercing and removing the contents of individual plant cells

Western flower thrips. This thrips has three color forms that vary in abundance depending on the time of year. Th
form that is dark brown. The intermediate form is present throughout the year, but in spring the dark form predomi
spring indicates thrips are migrating into the houses. Western flower thrips usually feed in enclosed tissues such a
and female eggs are produced once mating has occurred. Development times to complete ane generation of west

Egg Larvae Pupae Adults

Egg

Larvae Pupae Adults

Stage

1stinstar
2nd instar
Pre-pupal
Pupal
Adult

Table 2. Life Cycle of Adult Thrips

Duration of Temperatures Between 68° and 98° F

2-4 days
1-2 days
2-4 days
1-2 day
1-3 days
30-45 days
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UC IPM Guidelines for Monitoring Thrips

* Use yellow or blue sticky cards
* yellow are easier to count and trap other insects
* Place vertically just above the crop canopy
* Adjust height as the crop grows
* Use a minimum of 8 traps/100,000 ft
* locate traps in more sensitive cultivars/doorways
* Check at least weekly - thresholds vary
* Roses = 25-20 thrips per card
* Other Crops = 5-10 thrips per card

* Correctly identify the WFT and check plants
* Sticky tape to reduce thrips populations?
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Grower report:
Putting IPM
to the test

How to keep
1991 poinsettias
whitefly-free

Pest control
from plants

Integrated Pest Management issue




6/12/15

Poer-reviewsd Research Article
Screens deny specific pests entry to greenhouses

Authors

Publication Information
California Agricuture 48(3):37-40. DOK: 10.3733/ca v048003p37. May-June 1994




www.green-tek .com/pdf/Insect.pdf

NSE
SGHEENS
ANTLVIRUS AND

NO-THRIPS

“SCREEN OUT" THESE PESTICIDE HEADACHES

© Skyrocketing costs © Increasing concerms about Groundwater

o Tho now "Worker Protection Standara” ® OSHA/EPA/iocal chemical handling
Regulations hasstes

ANTI-VIRUS AND NO-THRIPS INSECT SCREEN SELECTION CRITERIA

SCREEN HOLE
SIZE - INCH PERFORMANCE
00105 x 00322 (266 x 818 100%
00105 x 0.0322 (266 x 818 100%
S 00105 x 00322 (266 x 818 100%
Wostorn Fiowee Tnips | 00075 (192 microns) )| NoTnaps |0.0059 «0.0059 (150 x 150 microns) 100%

SNIRIOS LOISNI
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(SNHP) in 2001.
Algeria

18 Jul 2004
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http://www.allaboutswirskii.com/

Pp—— /
,Tg..-m—e horticulture ‘

swirskii

an

Properties
Crops
Introduction methods

Lot o
Side effects J ’
About this website ,. fo s

Contact

Sitemap o

All about swirskii

Links.

P On this website, you can read il about the predatory mite, Amblyseius swirskii. Not that we
know absolutely everything. On the contrary, we are learning more and more every day. But we

Espaiiol are keen to share what we do know with you, because we believe that this predatory mite really

Nederlands offers something valuable that you as a grower can use.

We believe that this is 3 good example of how research and practice can go together. The
information from both these fields can be found on this site.

Natural Enemies

'WFT Management on Chrysanthemums

Plant Releases
Predatory Mites

- Amblyseius cucumeris
- Amblyseius swirksi

¥ - Add alternate food
Entomopathogens

- Beauveria bassiana

Soil Releases
Predatory Mites

- Stratiolaelaps scimitus
Entomopathogenic nematodes
- Steinernema feltiae




o Zouas Mo

“Don't be so‘impressed ...
Rumor has it he takes pesticides.”
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THRIPS MANAGEMENT PROGRAM FOR PLANTS FOR PLANTING'

Ireferred to in the rest of this document as “plants”
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Comparative Evaluation of Insecticides
For Control of Western Flower Thrips

Major Problems include:
highly mobile adults
clumped distribution affects sample size
what do you sample (leaves, flowers, buds?)
how do you count the thrips?
what stages do you count?
Type of pesticide -

repellent, contact, systemic, insect growth regulator
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1 mm
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Decline of Resistance in Liriomyza trifolii (Diptera:
Agromyzidae) in the Absence of Insecticide Selection
Pressurea

Michaol P. Parrella , John T. Trumble

oo 365368 Fiest 1 Apil 1989
Information Explore "‘j_
Abstract (]

The decine of resistance to permethrin and chiorpyritos in a population of Liriomyza trifoli (Burgess) in the
absence of selection from these materials was etermined. When the test began, LCso's(mg [Al}/g sticker)
for permethrin and chlorpyrifos were 248.3 and 24.4, A population at
the same time had LCso's of 3.5 and 2.1 to permethrin and ively. After 15
(10 mol), LCso's for the decline population were 51.0 (permethrin) and 7.0 (chlorpyrifos). At rates

for field use, i thrin to the decline and susceptible populations
demonstrated that adults of the decline strain were still significantly more tolerant than adults in the
susceptible population. No differences were found between populations with chiorpyrifos, however, this
was not due to a decline in resistance, because mortality was very low for both populations when the test
began. These results suggest that where L. trfolii has developed resistance to permethrin or chiorpyrifos,
removal of one or both insecticides from a spray program for a period of 10 mo is insufficient to cause
resistance reversion in this species.
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MODES OF ACTION
Theric i o' Mo abling of saccies worowie and s an sl ok for
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classification by the MoA Te
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IRAC Weswm‘ Flowar Thrips, F = ie In_ is (P

Insecticide Resistance Action Committee

g
www.irac-online.org |

Introduction and biological background |
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IRAC MoA Classification v 7.1, June 2011’

Main Group and Chemical Sub-group Active Ingredients
Primary Site of or exemplifying
Action Active Ingredient
1 1A Alanycarb, Aldicarb,
C: Cabaryl C

(AChE) inhibitors
Nerve action

{Strong evidence that
action at this protein is
ible for

Furﬁhbofzrb Isoprocarb, Medmrh Meﬂmmyi
Metolcarb, Oxamyl, Pirimicarb, Pmpoxur Thiodicarb,
Thiofanox, Triazamate, Timethacarb, XMC, Xylylcarb

insecticidal effects}

*Please see footnotes for
further information on the

A 0s, Azinphos-etl
Cadusal lorelhoxyfos Q\hkyxldenvnm

Coumaphos, Cy nophos, Deﬂebtv-s-me\hyi
Diazinon, Dichlorvos/ DDVP, Dit
Dimethoate, Dimethylvinphos, Dsulfdan EPN
Ethion, Ethoprophos, Famphur, enzmp s,
ion, Fel mhm F
Im:cymos Isofenphos, Isopropyl 0
-phosphoryl) salicylate,

Naled, Om
Oxydemeton-methyl, Parathion, Pm»on-mahyl.
Phenthoate, Phorate, Phosalone,
Phosp&nmdon Phoxim, anphos— methyl,

Vi
F on, Ouk Sul'olep
Tomenh
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Triazophos, Tnehloffon Vamidothion

1 mm
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