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Efficacy Of Pesticides Against Western Flower
Thrips On Marigolds
Testing Results

Populations of thrips tend to migrate into
greenhouses when plant material begins
to dry up outside

by Vanessa Carne-Cavagnaro, Thomas P. Costamagna, Roy Kaspi, Robert L. Starnes, Cheryle A.
O’Donnell, Trinity Strehl, Andrew Sutherland and Michael P. Parrella. Department of Entomology,
University of California, Davis

Several species of thrips attack ornamental flower crops in California, of these,
the most serious is the western flower thrips (Frankliniella occidentalis Pergande)
which can infest almost every species of flower crops. This thrips is widespread
across North America, Europe, South America, Asia, Africa and Australia. Severe
problems with western flower thrips (WFT) have not been observed in Californian
greenhouses in recent years, but that could change quickly. Populations of thrips
tend to migrate into greenhouses when plant material begins to dry up outside and
this usually begins in late spring and continues through the summer. Biological
control focuses on two predatory mites, Amblyseius cucumeris (primarily found on
the foliage) and Hypoaspis miles (a soil-dwelling species). These are generally
released on a prophylactic basis and may be increased when thrips are found on
sticky cards or when plant damage is visible.

The efficacies of several pesticide regimes for control of adult WFT were
evaluated. Direct contact toxicity was assessed in the laboratory (Table 1) at 24 and
48 hours after application. This was followed by greenhouse trials (Table 2) under
“natural’ thrips pressure, checked once a week for six weeks. Only adult thrips were
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Integrated Pest Management on Ornamental
Crops in Australia:

Observations
by Karen L. Robb, UC Cooperative Extension, San Diego

Australia is comparable in size to the continental United States, with only about
10% of the population. Most people are located in the coastal areas of Australia,
primarily near the major cities. Much of the ornamental crop production occurs
near these population centers.

The Arthropod Pests of Ornamental Plant Production in Australia

The main arthropod pests of traditional flowers are almost identical to our
California pests, an obvious impact of the effects of globalization within the orna-
mental industry. While in Australia | observed two-spotted spider mites, broad
mites, and cyclamen mites.

Homopteran pests were also relatively common. | frequently observed green
peach aphid and the melon aphid, but potato aphid, chrysanthemum aphid, foxglove
aphid, lily aphid, and rose aphid were occasionally present also. Psyllids were a
serious problem on Festival Bush. Although scales tended to be minor problems,
white palm scale was a major pest on waratah being treated for macadamia twig
girdlers. Common brown, spotted, and vegetable leafhoppers, and green jassids
were infrequently observed, although they were recurring pests for some wildflower
growers. Citrus mealybug and long-tailed mealybugs were also regularly observed in

Integrated Pest Management, Australia cont. on page 3
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Editor’s Note:

This issue of CORF News focuses on
insect pests and their management.
Each farm advisor addresses this
topic in their respective regional
report by asking a question of local
growers, “Would you share a
successful insect control strategy
of a particularly difficult pest?”
The growers’ responses are
interesting and helpful.

-Steve Tjosvold, Editor, CORF News
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Thrips on Marigolds cont. from page 1

counted to ensure fair evaluation of the different chemicals’ Table 3. The class and mode of action of pesticides used
mode of action (Table 3). in direct contact and greenhouse trials against western flower
thrips.
Table 1. Treatments used.ln the bioassay for control of Trade Name Manufactarer  Class Mode of Action
western flower thrips on marigolds. Adept Crompton Benzoylurea Inhibits chitin
- /Uniroyal Insect Growth  biosynthesis.
Trade Active Rate oz/
] Regulator
Name Ingredient 100 Gallons Avid Syngenta Glycoside Chloride channel
MTI-446 Dinotefuran 8 activators.
Marathon Il Imidacloprid 3.4 Interferes with nerve
receptors of insects.
Conserve SC Spinosad 11&22 . P _
- - - Conserve Dow Spinosyn Acetylcholine receptor
Ornazin Azadirachtin 10 AgroSciences modulators.
Adept Diflubenzuron 12 Induces acetylcholine-like
Avid Abamectin 8 activity.
Untreated Control N/A N/A Marathon Il Olympic Chloronicotine  Acetylcholine receptor
Horticultural agonists/antagonists-
Products disrupts nerve
In the greenhouse trials, old flowers were picked and left transmission.
in the pot to allow the live thrips to migrate back to the plant. MTI 446 Valent Chloronicotine  Acetylcholine receptor
Flowers collected were soaked in ethanol and stripped of the (as above)
stamens, stigmas, and petals down to the perianth. Ornazin SePro Corp Biopesticide Disrupts insect molting-
Insect antagonizes the insect
Growth hormone ecdysone.
Regulator
Table 2: Treatments used in the greenhouse trials for Pedestal Crompton/ Benzoylurea Inhibits chitin
control of western flower thrips on marigolds. Uniroyal Insect biosynthesis.
Growth
Trade Active Rate oz/ Number  App. Regulator
Name Ingredient 100 of Interval
Gallons App. (days) Modified from Olympic Horticultural Products Reference Guide for Ornamental
Control N/A N/A N/A N/A Production Insecticides/Acaricides
Pedestal Novaluron 6 4 7
Pedestal Novaluron 8 4 7 !Data was analyzeql using Analysis of Variance _(JMP
version 4.02. SAS Institute Inc, Cary, North Carolina, U.S.A).
Pedestal Novaluron 6 2 14 Tukey-Kramer LSD was used to compare all pairs.
Pedestal Novaluron 8 2 14
Pedestal &
Siliwet Novaluron 6 4 7
Pedestal &
Siliwet Novaluron 6 2 14
Avid Abamectin 8 4 7
Conserve Spinosad 6 4 7

Thrips on Marigolds cont. on page 4
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Integrated Pest Management, Australia
cont. from page 1

Growers reported occasional
problems with green mirids and |
observed harlequin bugs moving into
ornamental crops as weeds dried out in
the summer.

Amongst the dipteran or fly pests,
Australian growers must contend with
fungus gnats and shore flies. Interest-
ingly, while the cineraria leafminer is a
minor pest in Australia, they do not yet
have the serpentine leafminer,
Liriomyza trifolii, a serious pest on
many of our ornamental crops in
California.

Common lepidopteran pests
included budworms (Helicoverpa),
cluster caterpillars (Spodoptera litura),
loopers (Chrysodeixis spp.) and
cutworms (Agrotis sp.). An extensive
search for natural enemies of the light
brown apple moth (Epiphyas
postvittana) was underway during my
time in Australia. This tortricid moth
larva feeds on many hosts, including
roses and elms.

Western flower thrips is a relatively
new introduction to Australia, but it is
doing very well in areas with traditional
horticulture. This is recognized as their
most effective vector of tomato spotted
wilt virus, and is the subject of signifi-
cant research and control efforts. In
addition to the onion thrips, greenhouse
thrips, gladiolus thrips, and Cuban
laurel thrips that we are all too familiar
with in California, Australian producers
must also contend with plague or apple
thrips, tomato thrips, and melon thrips.

Additional pests of note are
described in the wildflower and protea
production section.

Ornamental Production Systems
in Australia

There is a large dichotomy in cut
flower production in Australia. Flower
production is the sole business of most
traditional flower growers in Australia.
However, | met very few producers of
Australian native plants (“wildflow-
ers””) who were solely involved in the
production of flowers. Most wild-
flower producers had other jobs or
farmed other commodities, such as
cattle, sheep, vegetables, etc. There is a
great deal of information on cultural
practices for traditional ornamental

crops relative to wildflowers. More-
over, many of the wildflower producers
were relatively new to the field of
ornamentals, and are learning about the
crops as they grow.

Virtually all of the conventional cut
flowers, e.g. roses, chrysanthemums,
and gerberas, are sold domestically. In
contrast, more than 95% of the
Australian native flowers are sold for
export. It seems that most Australians
don’t want to pay for products that
they can pick in the bush! This differ-
ence in production and marketing
strategies has resulted in different pest
control pressures for these diverse
production systems.

One factor affecting integrated pest
management (IPM) strategies utilized
by ornamental growers are Australian
pesticide regulations. Unlike the U.S.,
where the host must be on the label
before a pesticide can be used on a
crop, in Australia, both the host AND
the pest must appear on the label in
most states. Since the overall ornamen-
tal market in Australia is relatively
small, most new pesticides are not
registered for use on ornamentals and
their pests, and certainly not on
wildflowers. Growers are left with the
older, broad spectrum pesticides, such
as Dimethoate, Metasystox R, Thiodan,
Carbaryl, and Malathion, which are
generally more difficult to incorporate
into an IPM program.

Traditional Cut Flower and
Nursery Production

Traditional cut flower and nursery
crops are held to Australian consumer
standards of aesthetic quality. While no
florist or mass marketer is likely to
accept flowers with obvious pest
damage, these flowers do not have to
meet the stringent 100% arthropod-free
status required for export flowers.
Many of these crops are also produced
in greenhouses, where environmental
effects can be modified. Thus, tradi-
tional flower growers have greater
flexibility to utilize IPM strategies, such
as biological control, in their produc-
tion systems. Despite their longer
history in ornamental production,
however, relatively few Australian
growers of traditional cut flowers have
embraced IPM strategies; many growers
are just now establishing monitoring

Spodoptera litura- penultimate instar,
lateral view.

Photo © Lyn Finn, Hunter Region School of Photography in Newcastle,Macquarie Hills,
New South Wales

routines and thresholds. However,
several growers have a strong commit-
ment to IPM and feel that IPM strate-
gies make the most economic sense.
These growers have forged ahead and
some have even been able to incorpo-
rate biological control strategies in their
overall IPM programs.

Wildflower and Protea Production

Good pest control is essential to
produce high value wildflowers for
export. Japan and the U.S. demand
best quality, insect-free flowers. One
insect in an export shipment will lead to
its fumigation or rejection.

Most wildflower and protea
growers in Australia recognize the
importance of good IPM practices in
the field during production, as well as
effective postharvest treatments.

Twenty years ago, it was not
uncommon to find many bush-picked
flowers being exported. However,
insect control in bush-picked flowers is
very difficult; insects cause extensive
damage before they can be controlled.
Often these movements are a result of
drying of native plants in the surround-
ing bush. Spring beetles (small scarab
beetles), plague thrips (Thrips
imaginalis), and wingless or plague
locusts are all examples of these types
of pests.

Insects that Kill Wildflowers and
Proteas

The grubs of beetles and moths can
attack stems of woody plants, which
may die, although these insects usually
target plants already weakened by
abiotic factors or diseases.

A major problem for waxflower
and verticordia growers has been attack
by a native “ringbarking” or girdling
weevil. More than half the plants have
been killed in some plantations.

Integrated Pest Management, Australia
cont. on page 10
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Thrips on Marigolds cont. from page 2
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Figure 1. Number of western flower thrips per container (n =
25) after 24 hours =; and 48 hours & from the bioassay trial,
Values are means +/- Standard error. N = 49.

In the direct contact trials, the treatments Ornazin and
Adept, both insect growth regulators (IGRs), did not differ
significantly from the control at either 24 hrs or 48 hrs after
application. Conserve and Avid showed best control of the
WEFT at 24 and 48 hrs after application (Figure 1).
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Figure 2. Mean number of western flower thrips per
marigold flower across treatments over six weeks in a green-
house where temperature =70 °F +/-10 °F.

Week 1 m; Week 2 m; Week 3w; Week 4 [7;, Week 5 = and
Week 6. N = 144.

The mean number of WFT per marigold flower did not
differ between treatments until week three of the trial. From
week three through week six, the number of WFT per flower
differed significantly between treatments (Figure 2).

One-way ANOVA testing the effect of pesticide applica-
tions were conducted for each week. However, there were no
significant differences between treatments at weeks one and
two. After six weeks of spraying, the number of WFT on
treatment nine was less than on the control and treatments
two and three (Figure 3).

4 CORF NEWS - SUMMER 2004

i

EE-E-

£ 4

Ez_a.{— {

TR

£ 1.51

1]

- !

z .54 l.h

ol

E u T ¥ L 1 LI L] T 1
1 2 3 4 5 [} T ] -]

TREATMENT

Figure 3. Total number of adult western flower thrips per
marigold at week six grown in a greenhouse where
temperature =70 °F +/-10 °F. Values are means +/- standard
errors. N = 144,

It is important to concentrate on reduced risk/biorational
pesticides, and to examine their compatibility with natural
enemies where possible. The Conserve treatments (not
amenable to the use of natural enemies) in both the direct
contact and the spray treatments had the greatest efficacy
against thrips, while the IGR treatments did not provide better
control than the untreated controls. IGRs inhibit insect
development, and have no direct toxicity or effect on repro-
duction of adult thrips. Therefore we would not expect an
IGR to show any efficacy on adult thrips in the direct contact
trial. While the IGRs would not have a direct effect on the
adult thrips counts in the greenhouse trials, we may expect to
see some reduction in adult thrips by week six (end of the
trial) (Figures 2 and 3). This would be through a reduction of
immature thrips developing into adults, therefore a decrease in
the adults counted as the trial progressed.

In a greenhouse that has a high density of WFT, and
prompt control is needed, then pesticides such as Avid or
Conserve may provide the best immediate control. However,
these pesticides will also target natural enemies in the green-
house, thus the timing of the release of natural enemies will
have to be carefully considered so as to ensure survival. IGRs
can provide some control of WFT and may be preferable to
use when thrips populations are at low densities, as the IGRs
do not target natural enemies which are important compo-
nents of the greenhouse pest management system as a whole.[



Pick the Best for Your
Pest Control Program

In the campaign against tough
opponents such as mites,
thrips, snails and slugs, you
need products that deliver
results not promises. Hexygon,
Mesurol 73-W and Mesurol Pro
have proven their effectiveness
across the country.

Contact Gowan Company or
your local distributor to leam
how to integrate these products
into your pest control program.

The Go To CI'.HHFH.HJ" FL Howx S5 « Yuma, AL HS0EE « T-H00-BE3-1844 Ext 2 « wanw QOoWanco.com

Hexypan is & regisiensd rademans of Gowan Company. Masurdl 13 a rejisared redemark of Eayar and 15 & Resinoed LUsa
Pesicade. Avays read and Tolow labes] dirgclions,

CORF NEWS - SUMMER 2004 )



/.

Regional Report

SAN MATEO & SAN FRANCISCO COUNTIES

Fungus Gnat and Shore Fly Control on

Greenhouse Potted Plants

by Ann I. King, UC Cooperative Extension, San Mateo County

Fungus gnats and shore flies are
always a problem in potted plant
production. Control strategies and
chemicals have changed since | last
addressed this, so it is time to look at
current control methods.

The first key is to know if you have
fungus gnats or shore flies (or both).
Growers in this area use different
control methods for the two insects.
Fungus gnats are more of a problem
than shore flies because of the severe
damage they can cause on roots, but
both insects can spread diseases and be
a major postharvest nuisance.

Identification

Fungus gnat adults are small, black
mosquito-like insects with long legs and
antennae. Their larvae are white, with
black head capsules, and are found in
their white slime in the top half-inch of
growing mix. Fungus gnat larvae will
feed on new roots and tunnel into stems
of cuttings. In propagation and plug
areas fungus gnats can cause severe
damage to the crop.

Shore fly adults are more “fly-like”
in appearance, with short legs and
antennae. They usually have five white
spots on each dark wing. Shore fly
larvae are harder to see because of their
dull yellowish-brown color. There is not
enough space here to cover the descrip-
tions of both insects; if you need
pictures and descriptions, | can send or
email them to you.

Diseases can be spread by adult and
larval stages of both insects, including
pythium, rhizoctonia, and black root
rot. Where diseases occur (in propaga-
tion and plug areas), you need to
control both insects and diseases at the
same time.

Scouting

Yellow sticky cards are used to
monitor fungus gnat and shore fly
adults. Local greenhouse growers place
the cards just above the pots, since
neither insect flies too far. Sticky cards
can help you determine when problems
are occurring, or if problems are in just
some areas. Potato slices can also be
used to monitor, but several growers
have said that they prefer sticky cards
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because potato slices buried in the soil
get overlooked.

Pre-Plant Mix

Purchased growing mixes with a lot
of organic matter can contain fungus
gnat eggs and pupae (research by Ray
Cloyd, University of Illinois). Since you
may be starting with a “problem” in
your mix, you need to start monitoring
at planting. There has not been research
yet on how to deal with this problem in
commercial mixes, but it would make
sense to keep mixes dry and covered
before planting, and possibly steam
sterilize them just before use (although
this may not be practical).

Cultural Control

Both insects prefer moist condi-
tions, so growers have some control by
keeping soil surfaces dry, and eliminat-
ing moisture, weeds, algae, and muck
on and under greenhouse benches.

Because algae is a breeding ground
and food source, algae control is
important. Control algae on and
around benches with labeled products
such as ZeroTol, GreenShield, Physan
20, and Triathlon. In greenhouses with
wet soil floors, | often find clouds of
fungus gnats when | brush the weeds.
Sanitation is important, but since
greenhouses are wet, moisture control is
not the only solution.

Biological Control

Beneficial nematodes (Steinernema
feltiae, marketed as Nemasys, Entonem,
or Scanmask) can be used for fungus
gnat control (but not shore flies). The
nematodes are drenched into the
growing mix, and are eaten by the
fungus gnat larvae. The nematodes then
release a bacterial toxin in the fungus
gnat larvae which kills it. Local growers
say that the key to using nematodes is
to apply them at the time of planting,
and then re-apply them weekly.

Predatory Mites

The predatory mite, Hypoaspis
miles, will feed on fungus gnat and
shore fly larvae, but growers in this
area do not use them regularly because
they cannot get the mite to establish in
wet greenhouses.

Adult fungus gnat caught in a yellow
sticky trap.

Photo by Jack Kelly Clark

Chemical Control

Most chemicals used here for
fungus gnat and shore fly control are
insect growth regulators (IGRs), which
control the larval stage. These are
applied as spray drenches to the surface
of the growing media, where the larvae
are found, rather than sprayed on the
above-ground adults. Some of the IGRs
include Adept, Azatin, Citation,
Distance, Enstar, Marathon, Ornazin,
and Precision.

Gnatrol, a bacterial insecticide, can
be used to control fungus gnat larvae,
but not shore flies. Apply it early, with
regular repeat drenches.

When IGRs, Gnatrol, or the
beneficial insects do not work, then
growers may need to turn to more
conventional insecticides such as
DuraGuard, KnoxOut, or Talstar.

Keys to Control:

1. Know which insect you have;
monitor and control it early.

2. Sanitation is critical — reduce

algae, weeds, and moisture.

3. For fungus gnats, local growers use a
control program of parasitic nematodes
+ Gnatrol; they stress that the combina-
tion must be applied at planting, and at
regular weekly intervals (if you miss a
week, you will have fungus gnat
problems). Growers in this area have
success with this program; when they
rarely need to use a chemical, they turn
to Adept.

4. For shore flies, start with a rotation
program using insect growth regulators
and see if they work for you.O

Ann 1. King

UC Cooperative Extension
625, Miramontes, Suite 200
Half moon Bay, CA 94019
Phone: (650) 726-9059
Fax: (650) 726-9267

email: aiking@ucdavis.edu
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SANTA CRUZ & MONTEREY COUNTIES

Rose Pest Management Advances in the

Monterey Bay Area

by Steve Tjosvold, UC Cooperative Extension, Santa Cruz and Monterey Counties

When | asked rose growers if they
could share a successful insect control
strategy, | was waiting to hear immedi-
ate, proud responses. | was left sputter-
ing, trying to help growers respond.
Invariably, there were long pauses..... “
have nothing but problems,” a longtime
Watsonville rose grower said in my first
interview. His response was typical of
the six growers | talked with that
morning on the phone. There were no
successes mentioned, but only the
difficulties and failures they were
having controlling insects and spider
mites.

I thought growers would be eager
to talk about their pest management
advances in the last few years. What
about the successful use of the predator
Phytoseiulus persimilis to control two-
spotted spider mites? What about
spinosad (Conserve) and targeted
misting of flower buds for western
flower thrips control? What about the
use of better scouting techniques to
target insect hot spots? What about the
wide range of mite control products
they have available to use now when
the predators are not working suffi-
ciently? Well, those are the successes,
as | see it. No grower mentioned them.
So this article, it turns out, is about rose
growers’ difficulties with pest manage-
ment. And a little bit about rose
growers, if you read on.

Mealybugs

The lack of control of mealybugs
was a common theme. ““I just don’t
think mealybugs can be controlled,”
was a response of one distraught rose
grower. “I have one area where we use
Leptomastix (mealybug destroyer) but
we continue to have a problem. Other
areas we spray. You just have to live
with them.”” Another grower says he
bought $300 worth of citrus mealybug
pheromones to attempt to disrupt their
life cycle. “I did not catch one male
mealybug, not one!”” Everyone knows
that the citrus mealybug will be the
mealybug found in roses, but appar-
ently we should not be so presumptu-
ous. The grower continues, “It turns
out we have three mealybugs in the

nursery. We have lily bulb and grape
mealybugs along with citrus mealy-
bug.” Apparently they did not have
citrus mealybug in the house where the
pheromones were used. Growers,
having faced difficult pests like mealy-
bugs in the past, have been saved when
new pesticide chemistries were made
available. Avid (abamectin) saved the
day when used against spider mites, at
least when it was introduced to the
market. Conserve (spinosad) controlled
resistant western flower thrips. The
recent availability of Flagship, a newly
registered pesticide, may promise hope
for mealybug control. It apparently has
good activity against mealybugs. Have
growers tried it? “I have it, but have
not tried it yet,” was the response of
two growers. | sensed a lack of hope.

Two-Spotted Spider Mites

Two-spotted spider mites continue
to be a problem for some growers. Sure
biological control are working but they
are not always working consistently. In
the winter, the conditions seem to be
particularly tough to get Phytoseiulus
persimilis to work well. In those cases,
chemicals are relied on. Floramite and
Hexygon seem to get the most use and
have good compatibility with a preda-
tor program after the chemical applica-
tion. But these products have restrictive
labels; only a couple applications can be
made to any one crop. Alternatives
exist, but there are apparent problems
with some of them too. One grower is
still looking for successful chemical
programs when predators don’t work.
“Pylon does not work on my spider
mites. | have the super strain of mites.”
Growers continue to spend more on
spider mite control than any other pest.
“Persimilis are not cheap, and when
they don’t work the chemicals are very
expensive,” one disgruntled rose grower
commented.

Western Flower Thrips

Western flower thrips continue to
be a difficult pest despite the availabil-
ity of Conserve. When asked about the
number one pest right now, without
hesitation, a Watsonville grower said
“thrips!” Although Conserve appears

Spider Mites.

UC Statewide IPM Project. © 2000 Regents, University of California

to work, “It does not have the punch it
once had,” states one grower. Yes, Dow
Agro Sciences, the manufacturer of
Conserve, warned when it was intro-
duced into the market that it could not
be overused without the risk of resis-
tance. There needed to be a rotational
strategy that included the use of other
chemical groups with the judicious use
of Conserve.

“No successes with insect control
to speak of,” one Watsonville rose
grower says. He continues proudly, “I
can control powdery mildew without a
problem though.” The grower relies on
the preventative applications of Com-
pass when conditions favor powdery
mildew development.

| started thinking; growers just are
never satisfied with pest management
results, or any results for that matter.
They are never quite satisfied with
insect control, with flower production
and quality, with results from Mother’s
Day flower sales. Growers always want
more, bigger, better, faster, and cheaper.
Then I think, rose growers really have
made great progress in pest manage-
ment practices and in everything else
they do as growers. They have many
successes. | see them, as plain as day.
Then | think; that’s what makes them
so successful!ll

Steve Tjosvold

UC Cooperative Extension
1432 Freedom Blvd.
Watsonville, CA 95076-2796
Phone: (831) 763-8040

Fax: (831) 763-8006

e-mail: satjosvold@ucdavis.edu
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VENTURA & SANTA BARBARA COUNTIES

Gerberas—An IPM Success

Good Scouting is the Key

by Julie P. Newman, UC Cooperative Extension, Ventura and Santa Barbara Counties

Pest management practices on
ornamental crops have gone through
many changes in the past decade.
Although chemical control is still the
industry mainstay, growers are integrat-
ing nonchemical approaches as well.
Almost everyone uses sticky traps to
monitor and time pesticide applications
for insect pests, whereas ten years ago,
spraying by the calendar was the norm.
Growers are even experimenting with
environmental monitoring and the use of
computer models for disease control.

Biological control is used more
frequently today, especially when
accompanied with applications of
biorational materials. In fact, the
introduction of relatively nontoxic
pesticides has been a major reason why
SO many more growers are successfully
using natural enemies.

One crop that has especially lent
itself to an integrated pest management
approach is cut gerbera, and most
gerbera growers in California are
including the use of biological control in
their pest management programs. |
talked to Martin Boerema, a grower at
Brand Flowers in Carpinteria, about the
success of their IPM program on gerbera.

| suspect that part of Brand Flower’s
success is due to Boerema’s extensive pest
management experience—over 25 years
as a grower in the Netherlands, Canada
and the USA. He switched from relying
strictly on chemical control to an IPM
approach about 8 years ago, and has
found it to be an ongoing learning
process.

Brand Flowers uses Diglyphus isaea
for leaf miner control, Eretmocerus
eremicus for whitefly control,
Amblyseius cucumeris for thrips and
broad mite control, and Phytoseiulus
persimilis for spider mite control. These
beneficials are used in combination with
biorational pesticides such as soaps, oils,
Conserve, Botanigard, etc.

Brand Flowers also relies on a
naturally occurring parasitoid, Encarsia
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“If you can pinpoint when a pest population

first initiates, you can use targeted chemical applications,

or an application of a beneficial,” says Boerema.

pergandiella and a native predator,
Dicyphus hesperus. Though free, these
beneficials are a mixed blessing. For
example, after pests are cleaned up,
Dicyphus turns into a vegetarian and
causes damage to the plants. So chemical
treatment may be necessary to keep these
predators at low levels.

The key to Brand’s success with IPM
is good scouting techniques. The nursery
employs a full-time scout who covers 7
acres of gerbera each week. The scout
walks through all the benches, checking
leaves and flowers for pests, and counts
the numbers of insects on sticky traps.
He also flags and maps the pests and/or
diseases that he finds.

“If you can pinpoint when a pest
population first initiates, you can use
targeted chemical applications, or an
application of a beneficial,” says
Boerema. This results in non-disruptive
chemical applications and allows for
more effective use of beneficials. In
addition to scouting for proper timing of
pest control applications, determining
the stage of development of the pest is
important, so that the most appropriate
chemical or beneficial is selected and the
proper dosage is utilized.

The scout enters sticky card count
data, as well as applications of chemicals
and beneficials onto a spreadsheet
program on the computer. “The spread-
sheet enables us to make graphs, follow-
ing the trends of the pests and good
bugs, and the efficacy of pesticide
applications.”

The evaluation of the scouting data
for pest management decision-making
has evolved at Brand Flowers over the
years. Chemicals and beneficials used in
combination can be significantly more
expensive than when used separately, if
not utilized efficiently. “We are con-
stantly seeking more effective ways of
using combinations of chemicals and
beneficials.”

Boerema knows that there are times
when biological control is likely to be

ineffective. For example, in the middle of
the summer it can be too hot for
Diglyphus isaea, and in the winter the
day temperatures can be too low for
Phytoseiulus persimilis to catch up with
spider mites, without resorting to a high
release rate. ““We find that two to three
weeks is the proper period of time for
persimilis to catch up with the spider
mites.” Boerema also avoids releasing
Eretmocerus when Encarsia pergandiella
is present because E. pergandiella hyper-
parasitizes Eretmocerus.

Sometimes it works better to clean
up with a chemical to reduce pest
populations before releasing beneficials,
rather than releasing beneficials and
cleaning up with a chemical if the pest
populations get too high. “Our experi-
ence is that beneficials, especially
parasitoids, work better at low insect
pressure.”

As a result of using biorational
pesticides and relying on targeted spot
spray applications, Brand Flowers has
gained some uninvited guests in their
greenhouses, especially stinkbugs and
mountain leafhoppers. “We have no
beneficials available for these pests, so
we have to make sure our chemical
program has as little impact on our
beneficials program as possible.”

One reason Boerema believes the
IPM program at Brand Flowers has been
so successful is that information is
utilized from many sources, including
representatives of the beneficial supply
companies, universities, colleague
growers, etc. in forming their own pest
management decisions.

Boerema has also learned not to
expect immediate results from the use of
natural enemies. “You must have trust in
the beneficials. Just wait— they will do
their job if you let them.”O

Julie P. Newman

UC Cooperative Extension

669 County Square Drive, Suite 100
Ventura, California, 93003-5401
Phone: (805) 645-1459

Fax: (805) 645-1474

email: jpnewman@ucdavis.edu
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SAN DIEGO COUNTY

Monitoring is Key to Successful Pest Control on

Field Grown Cut Foliage

by Karen L. Robb, UC Cooperative Extension, San Diego County

“Buzz Uber” was the immediate
and emphatic reply from grower John
Paz when asked what was the most
successful IPM tool or technique used
by Mellano and Co., San Luis Rey, CA,
for insect pest management in their
field-grown cut foliage. Buzz owns a
professional scouting service and is one
of the best scouts in the entire ornamen-
tal plant industry. He has an uncanny
ability to find pests, and recognize
potential problems before they become
problematic.

Consistency is one of the main
reasons that Buzz’s scouting services are
so essential to Mellano and Co. “I
know that Buzz will be there searching
for problems every Tuesday, regardless
of how busy we are harvesting and
shipping for the holidays, irrigation
needs, or other external forces that tend
to prevent me or in-house scouts from
regular scouting” states John, “He
keeps the routine going.”

This regular monitoring allows
Mellano and Co. to stay on top of their
pest control needs. Buzz has a system
to compare historical data with what is
currently present to identify what, if
any, pest management strategy is
warranted. Regular monitoring also
allows spot treatments of either
insecticides or natural enemies, before
potential problems become widespread
and increasingly difficult to control.

Communication between Buzz and
John, as well as between Buzz and the
spray crew, is a key factor in this
dynamic working relationship. When
anyone finds a possible pest problem
during the week, Buzz evaluates what
the find is, what the damage potential
is, and how extensive it is. One of the
reasons that Buzz is so valuable to
Mellano and Co. is because Buzz has
never stopped learning or being
inquisitive. He likes the challenge of
new finds, and determining their pest
potential along with strategies for

“I know that Buzz will be there searching for

problems every Tuesday, regardless of how

busy we are harvesting and shipping for the
holidays, irrigation needs, or other external
forces that tend to prevent me or

in-house scouts from regular scouting”

Symptoms of Phytophthora ramorum
infection on Camellia.
Photo by Cheryl Bloomquist at CDFA

control, if needed. When he doesn’t
know the answer, he finds it out, and
then shares that information back with
Mellano and Co.

Although this edition of CORF
News is focused on insects, Buzz scouts
for insects, diseases, weeds, as well as
abiotic factors. John reiterates, “With
everything going on around here,
especially during holiday seasons, Buzz
ensures that our integrated pest man-
agement program is intact, preserving
the high quality standards we have set
for Mellano and Co.O0

Karen L. Robb

UC Cooperative Extension
5555 Overland Avenue, Bldg. 4
San Diego, CA 92123

Phone: (858) 694-2857

Fax: (858) 694-2849

email: klrobb@ucdavis.edu

Field Observations

Sudden Oak Death is
Impacting San Diego
County Growers

Effective April 26, USDA has
placed new restrictions on nurseries
in regards to the Sudden Oak
Death (SOD) quarantine. This
USDA order only affects host and
associated host plants destined for
out-of-state shipping. Cut flowers
and cut foliage are not included.

To be authorized to ship any
host and associated host plants out
of the state of California, nurseries
must have these specific plants
reinspected and sampled for
Phytophthora ramorum. Previous
inspections and certification no
longer qualify under this USDA
amended order. The tests the
Department of Agriculture,
Weights and Measures are required
to use may take up to 10 days to
determine the results. While
waiting for these results, you will
not be able to ship any plants of
the same genera or any plants
within 10 meters of the host and
associated hot plants. Growers
should contact their regular ag
inspector for host or associated
host plant shipments out of state.

If a grower is growing host and
associated host plants, but does not
plan on shipping them out of
California, there are no restrictions
on shipping any other plant
material.

The USDA quarantine does not
restrict interstate movement of
non-host plants. This means that
all states should now accept plant
shipments from nurseries not
shipping host and associated host
plants. However, if you are
planning to ship to Louisiana, West
Virginia, Kentucky or Florida, it is
a good idea to check first, as these
states have chosen not to abide by
federal regulations previously.[I
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Science to the Grower

A Biotech Solution to
Chrysanthemum White Rust?

by Richard Y. Evans

Chrysanthemum growers in
California are familiar with the havoc
chrysanthemum white rust causes.
Unlike common chrysanthemum rust,
which causes minor damage, white rust
defoliates and Kills plants. The fungus,
Puccinia horiana, is well-established in
Asia, Europe, and South America and
has been introduced into the U.S.,
where it is targeted for eradication.
Affected greenhouses are quarantined
and infected plants are destroyed. In
eradication zones, production or
transportation of any chrysanthemums
is forbidden, resulting in devastating
losses for growers.

Control of White Rust is Difficult
and Labor-Intensive

Repeated applications of
mycobutanil (Eagle or Systhane) are
used for eradication, but this fungicide
can cause stunting. Preventive applica-
tions of some other fungicides, such as
mancozeb (Dithane) and chlorothalonil
(Daconil), can be effective, but have not
always prevented outbreaks of white
rust. The introduction of resistant
cultivars would be beneficial, but no
chrysanthemums have shown resis-
tance. Now a group of Japanese
scientists! has demonstrated the
successful introduction of white rust
resistance by producing intergeneric
somatic hybrids between chrysanthe-
mum and Artemisia sieversiana, a
distant relative in the Asteraceae (or
Compositae) family, known variously
as wormwood or sagebrush.

Wormwood is resistant to many
pathogenic fungi and has been used in
Japan as a grafting stock to introduce
disease resistance into chrysanthemum.
Attempts to introduce disease resistance
by conventional crossbreeding have
been unsuccessful, so these researchers
undertook somatic hybridization by
protoplast fusion. The procedure is one
that Dr. Frankenstein would appreciate.
Leaves of plants from each species are

placed in an enzyme solution that
removes cell walls, leaving a proto-
plast—a cell whose contents are
protected only by a thin external
membrane. When an electrical current
is applied, the protoplasts fuse. This
technique can be used to combine the
DNA of different species. It isn’'t always
possible to regenerate plants from these
protoplasts, but the fused chrysanthe-
mum-wormwood protoplasts cooper-
ated.

From thousands of fused proto-
plasts, the researchers produced 509
plants, 23 of which flowered. These
plants were examined for disease
resistance and appearance. The hybrid
plants resisted white rust nearly as well
as wormwood, and much better than
chrysanthemum. Hybrids produced
flowers that were smaller and had fewer
petals than those of the chrysanthemum
parent. Stem length ranged from 1-3
feet. Overall, these were promising
results, but commercialization remains
far off. For one thing, propagation may
pose a problem. The hybrids appear to
be male-sterile, and cuttings did not
root as well as those from either
chrysanthemum or wormwood.[

* Furuta H, Shinoyama H, Nomura Y, Maeda M, and Makara
K. 2004. Production of intergeneric somatic hybrids of
chrysanthemum [Dendranthema x grandiflorum (Ramat.)
Kitamura] and wormwood (Artemisia sieversiana J. F. Ehrh.
ex. Willd) with rust (Puccinia horiana Henning) resistance by

electrofusion of protoplasts. Plant Science 166:695-702.

Richard Y. Evans

Extension Specialist

Department of Environmental Horticulture
University of California

Davis, CA 95616-6617

Phone: (530) 752-6617

email: ryevans@ucdavis.edu
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Integrated Pest Management, Australia
cont. from page 3

Insects that Reduce Market Value
of Wildflowers and Proteas

Beetles, grasshoppers, and lepi-
dopterous larvae feeding on flowers or
foliage may cause disfiguring damage.
Unsightly growth can also result from
sucking insects, such as scales or true
bugs. Likewise, thrips can cause surface
damage or distort growth.

Banksia boring moth (Arotrophora
arcuatalis) larvae have been a major
cause of downgrading for Australian
banksias growers. Damaged flower
cones may be grossly distorted or
individual flowers on the cone may be
killed and turn grey.

On proteas, especially
leucadendrons, native adult weevils
climb up the plants and feed on
succulent new leaves, reducing foliage
and flower quality.

Gall wasps have not traditionally
been a serious threat to waxflower
production in Western Australia, as
these gall wasps are generally main-
tained under excellent biological
control. However, it was disconcerting
to find waxflower gall wasps attacking
Lady Stephanie in large numbers in
Western Australia, as this cultivar has
been relatively free of gall wasps in
California.

Insects of Quarantine Importance
for Exported Flowers

Exported flowers must be com-
pletely free of any insects. However,
flowers are a major source of food for
many insects which feed on pollen or
nectar. Bees, wasps, ants, beetles, bugs,
and thrips can all be found in flowers.
These insects may not damage the
flower, but are still cause for rejection of
a shipment. Thus, all exported flowers
are treated prior to shipment from
Australia.]

Karen L. Robb

UC Cooperative Extension
5555 Overland Avenue, Bldg. 4
San Diego, CA 92123

Phone: (858) 694-2857

Fax: (858) 694-2849

email: klrobb@ucdavis.edu



Evaluation of Hot Pink Traps to Monitor Pests on Ornamental Crops

Is There a Color Advantage?

by Karen L. Robb, Scott Parker, Julie Newman, Heather Costa, UC Cooperative Extension

Introduction

Industry standards for ornamental
crops are blue or yellow sticky traps for
thrips. Tsuchiya et al. (1995) demon-
strated a significant preference by
western flower thrips for hot pink in
mandarin oranges. If pink proved
significantly more attractive to western
flower thrips in flower crops, we would
consider changing the color of the
petunia tospovirus indicator plant
stands to pink to increase the attracta-
ncy of the indicator plants. We would
also determine whether there was an
advantage to switching from yellow
sticky traps to pink.

Trials were conducted to verify
color preference by western flower
thrips and other insects in San Diego
County and Ventura County.

Materials and Methods

Blue, yellow, and hot pink traps
were created by cutting disks of the
appropriate color from poster boards to

Trap Thrips Leafminer Whitefly Aphid  |Fungus Gnat
Color Adults Adults Adults Adults dults
Blue 1.7a 0.6a 169a 18a 19a
Pink 0.8b l1la 21.3a 24 a 18a
Yellow 0.7b 3.0b 76.3 b 3.5a 2.0a

hour sample*

Table 1. Effects of trap color on number of insects captured in field-grown
chrysanthemums in San Diego County. Mean number of insects per trap per 24

*Means followed by the same letter in the same column are not significantly different, P=0.05.

fit into 6 inch plastic lids. A second lid,
which was covered with a thin coating
of oil, was placed on top of the colored
disk and held in place with binder clips.
In San Diego County, the entire
trap was clipped onto 1X1 inch stakes
placed throughout a blooming crop of
field-grown chrysanthemum. In each
trial, 10 traps of each color were
evaluated in a randomized design for 24

hours. The trial was replicated five
times, over 5 weeks.

In Ventura County, 24 traps of each
color were placed in a 558 square meter
greenhouse over a crop of impatiens
bedding plants that were just beginning
to show color.

After the traps were in the field for
24 hours, they were removed and

Evaluation of Hot Pink Traps cont. on
page 13
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Get Cultured

How to Adjust pH of

Irrigation Water

by Donald J Merhaut, Extension Specialist for
Horticultural Crops

Chlorination

Chlorine treatment of nursery
irrigation systems is probably one of the
most popular methods utilized for the
control of pathogens. This article will
address the different types of chlorina-
tion systems and the proper procedures
required for effective control of
pathogens.

Introduction

Chlorination is a chemical method
of treating water to kill both plant and
human pathogens.

Effectiveness of Treatment

Depends on Six Factors:

1. Chlorine Concentration — the
greater the concentration, the
more quickly it disinfects.
However, too much chlorine
may also Kill plants. Most
plants are safe if residual
chlorine concentrations are
<100 ppm (3 meq/L).

However, some floriculture

crops are very sensitive to

chlorine.
1Caution! — If you are uncertain about a
particular crop, please check with your
local Farm Advisor.

2. Duration of Pathogen
Exposure to Chlorine -
effective exposure times may
range from 1 minute to 24
hours.

3.Initial Cleanliness of Water —
dirty water ties up chlorine,
reducing disinfectant efficacy.

4. Water pH — chlorine is more
stable, and therefore more
effective, when irrigation
waters have a neutral pH.

5. Pathogen Type.

6. Water Temperature —
relatively high (>20C) or low
temps (<10C) may decrease the
effectiveness of chlorine.

When chlorine is added to the
water supply, aside from killing
pathogens, it may also bind to organic
matter or chemicals such ammoniacal
nitrogen. If chlorine binds to organic or
chemical components, the chlorine is

considered unavailable for pathogen
control. Therefore the effective or
“residual” chlorine concentration is
reduced. This is the reason that
chlorination is more effective with
water sources that are not heavily
contaminated with organic matter.
When most pathogens are exposed to
high enough concentrations of chlorine
for a sufficient period of time, they will
be killed.

ICaution!: Pathogen populations and
residual chlorine concentrations should
be routinely monitored to ensure that
disinfection is sufficient and that
residual chlorine concentrations are not
dangerously high for plant production.

Chlorination Advantages*
+ Operation Costs — since
chlorine injection requires
limited energy.

+ Capital Costs — low. Most
costs are for chlorine.

+ Exposure Time — most
pathogens are killed within
seconds to a few minutes of
chlorine exposure.

+ Technical Components — few
technical components if sodium
or calcium hypochlorite is used.

+ Maintenance - low
maintenance requirements. If
chlorine gas is used, the
injection system will
need to be inspected
periodically.

+ Adaptability — very adaptable
to small and very large
production systems.

+ Chemical Control — properly
performed chlorination should
not affect the chemical nature
of the water.

+ Space — aside from chlorine
storage, no additional space is
required.

+ Labor — system is low-labor
input. Manual additions of
liquid chlorine can be done.
Some labor is required to
routinely check equipment if
chlorine gas is used.

Disadvantages*

- Chemicals — residual chlorine
can kill plants. Some plants are
more sensitive than others.

chlorine before significant
damage can occur on crops.

- Herbicide and Pesticide
Removal - chlorine does not
breakdown or remove most
pesticides or herbicides.

- Floating Debris Removal -
larger suspended debris should
be removed, so that free
chlorine is not inactivated by
organic matter.

- Dissolved Organic Matter —
coloration due to dissolved
organic matter and acids is not
eliminated.

Chlorination Methods

There are three methods of
incorporating chlorine into irrigation
water:

1. Sodium Hypochlorite —
commercial bleach which has
100,000-140,000 mg
chlorine/L. This is often used in
the industry.

ICaution to plants!: Sodium may
accumulate in closed, recirculating
production systems. In these cases,
sodium levels should be monitored to
prevent sodium toxicity.

IDanger — Potential Explosive! Sodium
hypochlorite can be explosive. If stored
in improperly sealed vessels, and
sodium hypochlorite begins to break-
down, it can result in an explosion.

2. Calcium Hypochlorite — which
has 350,000 mg chlorine/L.
This is occasionally used,
especially if sodium buildup is a
concern with the use of sodium
hypochlorite.

3. Chlorine Gas — this is the least
expensive of the three products.
However, chlorine gas is
dangerous to work with and
there are many regulations that
dictate its storage and use. If
chlorine gas is considered,
check with local agencies for
the necessary permits.(J

*Important Note: Chlorine as a disinfectant for water has
been banned recently in some European countries due to the
fact that chlorine will react with humic compounds to form
trihalomethanes, which are toxic to human health.

Donald J. Merhaut

4118 Batchelor Hall

Department of Botany & Plant Sciences
University of California

Riverside, CA 92521

Phone: (909) 827-7003

Fax: (909) 787-5717

However, except for
hydroponic systems, organic
matter in water and media
usually ties up excess
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Evaluation of Hot Pink Traps cont. from

page 11
returned to the lab for counting. Although western flower thrips Trap Thrips Whitefly Aphid
were the target pest, numbers of leafminers, whiteflies, aphids, lolor _|___Adults | Adults | Adults |
and fungus gnats captured were also recorded. All data were
analyzed using ANOVA. Blue 1.7a 0.6a 169a
Results _ Pink 0.8b 11la 21.3a

Hot pink was not preferred by western flower thrips over
blue. Hot pink was no more attractive than blue or yellow to Yellow 0.7Db 30Db 76.3 b
western flower thrips in the San Diego trial (Table 1) and not
statistically significantly more attractive in the Ventura trial Table 2. Effects of trap color on number of insects
(Table 2). Moreover, pink traps were no more attractive than captured in greenhouse-[grown impatiens bedding
yellow to aphids, leafminers, whiteflies, or fungus gnats in either plants in Ventura County. Mean number of insects
the San Diego County trials (Table 1) or the Ventura County trials per trap per 24 hour sample*
(Table 2). *Means followed by the same letter in the same column are not
Discussion significantly different, P=0.05.

As a result of these findings, we do not recommend changing
the color of the petunia indicator plant stands used for detecting Karen L. Robb/Scott Parker
tospovirus infective thrips from blue to pink. There also is no University of California, Cooperative Extension
advantage to using hot pink sticky traps for the other ornamental San Diego Co., 5555 Ove”ansirf“si‘égi'dg:
plant insects monitored in this trial: leafminers, whiteflies, aphids, Julie P New'man
or fungus gnats. Thus, no modification to existing monitoring University of California, Cooperative.Extension
traps is recommended.[] Ventura County, 666 County Sq. Dr., Ste 100

Ventura, CA

Heather Costa
University of California, Department of Entomology
Riverside, CA
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Campus News & Research Updates

Submitted by Julie Newman, Farm Advisor, UCCE

| Projects

UC Davis

In recent months you have prob-
ably heard about huge budget cuts we
are taking in the university, in all areas
that we work in, especially in some-
thing called the ““Agricultural Experi-
ment Station” (AES). While many of
you already know what ““teaching” and
“extension” are, | would guess that
many of you might not be aware how
“Agricultural Experiment Station”
research differs from other kinds of
research. In brief, AES research is
highly applied research, being done by
us to solve particular problems,
especially problems that are of signifi-
cance now and in the future right here
in California. You may have also heard
about tuition increases and figured that
we found a way to solve the problem.
But that is not the case, because the
tuition increases only help us with our
teaching, not with the research and
outreach. The following are some
examples of the AES research projects
we have going on in the EH Depart-
ment that have importance to the
floriculture and nursery production
industries, including some of my own
projects.

Alison Berry’s research has focused
on biological nitrogen fixation and how
it can be used to generate nitrogen
inputs. By studying aspects of the
biology of symbiotic nitrogen fixation,
she has shown that organic matter
derived from nitrogen-fixing plants has
value for soil building.

Dave Burger has enlisted the aid of
microcalorimetry to predict plant
responses to various environmental
conditions by measuring respiration of
small samples of plant tissue. Accurate
predictions using this kind of data will
shorten the time needed for genetic
improvement of plants as well as
enhance our ability to tailor plants for
specific climate zones.

Jim Harding has focused his
research efforts on genetic variability,
selection and inbreeding in ornamental
and wild plant populations. He is
examining the hybrid gene pool of
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Updates of EH Faculty Experiment Station

by Heiner Lieth, Chair, Department of Environmental Horticulture,

gerberas, crossing cultivars from Italy
with his Davis population to estimate
genetic parameters for vase life compo-
nents and flower quality. He is also
examining lines of yellow-flowered
lupines (Lupinus microcarpus) to
determine if a non-fading yellow gene
exists that could be transferred to other
species such as rose.

Michael Reid’s work emphasizes
molecular techniques for prolonging the
life of ephemeral flowers, an important
component for increasing the market
for cut flowers. He is currently using
virus-induced gene silencing in combi-
nation with test genes to identify and
study transformed plant tissue. Genes
involved in flower senescence can
thereby be identified and further
manipulated.

Lin Wu’s research includes toler-
ance of plants to recycled water
irrigation. Use of irrigation water high
in salinity for landscape irrigation is
inevitable and Wu’s trials have estab-
lished the tolerance of many ornamen-
tal species to recycled water.

Heiner Lieth developed mathemati-
cal models that form the basis for
floriculture production tools. One
example is two mathematical models
that were built describing flower
development of rose and Easter lily.
These models were built into tools that
growers can use to assure that these
crops are on time for particular holiday
sales. Work is also underway with
scientists from all over the world to
develop tools to help California
growers with the crisis they are facing
as various Regional Water Quality
Control Boards tighten runoff
regulations.(]

Heiner Lieth

University of California
Davis, CA 95616

Ph.: (530)752-7198

Fax: (530)752-1819
E-mail: jhlieth@ucdavis.edu
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4 Independence Day 20-Oct. 2 DECEMBER
7-11  Fun ‘N Sun Weekend SAF Annual Convention 4 SBCF&NGA Holiday Party
San Diego, CA Maui, Hawaii Carpinteria, CA
831-722-2424 703-836-8700 fax: 805-684-8489
. . .safnow. )
www.norcalflowers.org WWW-STnow-or8 7 Hanukkah begins at sundown
10-14 OFA Short Course 25 Christmas Day
Columbus, OH OCTOBER
614-487-1117 TBD CORF Insect Symposium
www.ofa.org . 2005 - MARCH
Watsonville, CA ) )
16 COREF Pesticide Resistance 831-724-1130 14-15 SAF Congressional Action Days
Management Training www.corf.org Wiashington, DC
703-836-8700
ventura, CA TBD ICFG 2004 Annual Meeting ;
- - . . . WWW.SaInow.org
831-724-1130 Miami, FL (tentative)
www.corf.org 517-655-3726
23-25 Texas State Floral Association WWW.rosesinc.org 2005 - MAY
Convention 14 Columbus Day TBD ICFG 2005 Spring Meeting
Austin, TX 16 National Boss Day The Netherlands (tentative)
512-834-0361 3 s 517-655-3726
1 test D
www.tsfa.org weetest Day WWW.rosesinc.org
17-19 Produce Marketing Assn Fresh Summit
AUGUST Anaheim, CA 2005 - JULY
- 302-738-7100
17 SBCF&NGA Family BBQ WWWw.pma.com 1-5 AIFD National Symposium
Carpinteria, CA
. 18 SBCF&NGA Dinner Meeting Seattle, WA
fax: 805-684-8489 410-752-3318
] ] Carpinteria, CA
27-29 Southern Retail Design Show and fax: 805-684-8489 www.aifd.org
Trade Fair
28-30 WF&FSA Floral Expo 9-13  OFAshort Course,
Charlotte, NC Columbus. OH
Atlanta, GA '
864-244-7093 ' 614-487-1117
410-573-0400
www.wifsa.org www.ofa.org
SEPTEMBER 31 Halloween
TBD CORF Growers’ School:
Color for Potted Plants
831-724-1130 NOVEMBER
www.corf.org 11 Veteran’s Day
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THANKS to these Sponsors of CORF Educational Programs

VWESTERMN

\

FARM SERWICE

OLYMPiC
AS8SOCIATION OF

HORTICULTUR AL PRODUCT S FLOWER

(GROWERS o SHIPPER S 1

Sustaining Sponsors
Arvesta
Dow AgroSciences
Phyton (Source Tech Biologicals)
SePRO Corp.
Whitmire Microgen
Certis USA




