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CALENDAR OF EVENTS

Procrastinators’ Pesticide Recertification
Conference

       June 1, 2001
Nutrient Management Pre-exam Training

          June 11 - 12, 2001
Greenhouse Growers' Short Course

    June 19, 20 and 22, 2001
Better Container Production Workshop

                  June 28,
2001
Pond Management Evening Program

                  July 24, 2001
Perennial Plant Symposium

             July 29 - August 4, 2001
MDA Nutrient Management Certification
Test

August 3, 2001
Cut Flower Growers Conference

              August 7, 2001
Cut Flower Growers Tour

               August 8, 2001
Bedding Plant International Conference

            September 24 - 30, 2001

Details begin on page 8

GREEN INDUSTRY NEWS

CONFERENCE INFO ON-LINE AT
http://www.agnr.umd.edu/users/ipmnet

Worker Protection Standard Requirements
Bryan Butler

Reports from around the country indicate that
compliance with the Worker Protection Standard (WPS)
has been less than satisfactory. As a result there is a good
possibility that the Environmental Protection Agency
(EPA) will be putting pressure on the States to increase
the number of WPS inspections. 

The intention of WPS is to protect agricultural
workers and pesticide handlers from pesticide exposure.
No one will argue that safety is an important issue and
many of you have taken steps to protect your workers
and handlers. However, your operation may need to
modify a few procedures to be in compliance with WPS.

Below is a checklist that may be helpful. Give
your operation a quick self-inspection to see if you
 have everything you need in place.  If it is then you will
know you’re in great shape and have no need to
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worry.  If it is not, you can allocate resources to correct
the situation. This will not take a great deal of time to
check and may give you some ideas for tailgate training
sessions while providing you with peace of mind. 

Central Location and Pesticide Recordkeeping
Review

Application information – assure that all WPS
requirements are present in pesticide records as
follows:

• Pesticide brand or product name.
• Location and description of treated area.
• Active ingredient.
• Date of application and time completed.
• Length of the re-entry interval (REI).

Display of the central location color safety
poster.

• Color poster must be displayed
• Emergency information must be listed on the

poster.
• Telephone number of the office of MDA must

be listed on the poster.

Accessibility of labels or MSDS sheets.

• Keep labels available to meet worker or
emergency medical needs.

Decontamination Inspection

• For workers – inspect field or greenhouse areas
where workers are present within 30 days of a
treatment.
S Insure soap, water (1 gal/worker), and

single-use towels are available for
decontamination.

S Inspect each site to insure that it is not in
an area subject to spray drift or residues.

S Is the decontamination site within ¼ mile of
the workers?

• For handlers – inspect mixing, loading, and
application equipment to insure handler
decontamination requirements are met.

•
S Insure soap, towels, water (3 gal/handler),

clean coveralls, and whole body wash are
available.

S Inspect personal protection equipment
(PPE) for proper storage cleanliness,
completeness, and condition.  NOTE:  The
proximity of decontamination sites and
PPE storage area should be located in an
area free from drift and pesticide residues.

Field Inspection – observe handlers to insure
compliance with the WPS  

• Posting – insure WPS signs are in place where
posting is required by the pesticide label.  Insure
that no signs are up longer than 72 hours after
the REI expires.

• Oral notification – Were workers notified orally
of all pesticide applications if required by WPS?

• Fieldwork
S Assure no early work is done within the REI

except as allowed by WPS.
S Insure all PPE is being used in mixing and

loading or by application handlers.
S Evaluate heat stress potential to determine

the possibility of problems.
S For Toxicity CAT. I & II products insure

that contact is made with the applicator
every 2 hours during applications as
required under WPS.
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Training Records
• Review worker training records to insure

all workers were properly trained under
WPS.

• Ask grower which WPS materials were used
for training.

• Ask to see these training materials.
• Conduct items 1-3 for handler records also.
• Record the name of the WPS trainer for

subsequent verification.  This could be a
certified applicator.

Bryan Butler is an extension educator with
Maryland Cooperative Extension in Carroll County.

The Cost of Doing Business
Ginny Rosenkranz

Spring is almost here and landscape contractors
will soon be planting annuals to add color to their
customers planting beds, but how much more will they
have to pay for that extra bit of color?  The price of
petroleum has increased dramatically this past year which
affected both the costs of heating greenhouses and
delivery costs of flowers, potting media, and pots.  The
extremely cold temperatures of January and February
caused growers to use even more heating fuel than they
have used in the past five years.  The higher cost of
petroleum also kicked up the price of plastics, and almost
everything these days is made of plastic, including the
card that is used to pay for all the purchases. The
everyday growing necessities for a greenhouse business
made of plastic include pots, flats, plants labels,
greenhouse coverings  and many of the irrigation lines and
hoses.  The fertilizer used to grow the plants in the
greenhouse industry is made from petroleum products,
and the wrapping of that bag of fertilizer is also plastic.
The potting soil is packed in plastic and many of the
chemicals are delivered in safe, unbreakable plastic
containers.  

According to the suppliers of the greenhouse industry, the
cost of pots has increased 10 -50%,  fertilizer has
increased 20%, greenhouse plastics (which are made
from propane gas) are up 10% and even the cost of a bag
of potting soil wrapped in plastic is up 3%.  The growers
had to pay more for the oil and gas to heat the
greenhouses this winter.  The cost of fuel increased  from
30 to 50% from last year.  Even the chemicals to grow
pest free plants have increased in cost.  Many suppliers
are getting fuel surcharges tacked on to their products
that arrive at the warehouse, so when they ship the
products to the greenhouse growers,  that surcharge is
passed on to the grower. To help offset the rising costs,
many growers kept their plants in as few greenhouses as
they could for as long as they could.  That way only a few
houses had to be heated.  Many growers grew their
plants in houses cooler than normal for a few weeks, and
others ordered more plugs rather than seed in an effort to
keep from heating the houses as early as last year.
Almost all of the growers are now charging for delivering
plants to their customers, even the ones who have offered
free delivery for over a decade of service.  Only a very
few are not raising the prices of the finished plants from
last years prices.  Most are raising the price by twenty
five cents to fifty cents per flat.  Geraniums in a 6" pot can
sell for as little as $1.00 to as much as $5.50 wholesale.

 A 10" Impatiens hanging basket has a price range from
$3.85 to as much as $9.501.   The bottom line is that
growers can not financially afford to not  pass any and all
increases in cost to their final buyer.  That this additional
cost will be added on to the landscape bill is a given, but
a quick trip to any garden center will show consumers
that the prices on all commodities have increased.  

1. Greenhouse Business, Winter/Spring Crop Pricing
Report, vol.7, number 3.

Ginny Rosenkranz is an extension educator with
Maryland Cooperative Extension for Wicomico,
Worcester and Somerset counties.
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Caterpillars to watch our for this spring
Stanton Gill

With trees starting to leaf out this month several
caterpillars will start feeding. Two native caterpillars that
will be feeding on elm, zelkovia, oak, linden and beech as
new growth emerges are the fall cankerworm (Alsophila
pometaria) and the spring cankerworm (Paleacrita
vernata). These two caterpillars are members of the
many species of cankerworm and inchworms.  Arborist
and landscape managers can distinguish between fall
cankerworm larva and spring cankerworm larva by the
number of prolegs. The fall cankerworm has three
pairs of prolegs which includes a small pair of prolegs
on the fifth abdominal (tip of abdomen) segment. The
spring cankerworm has two pairs of prolegs, which
include a pair on the tip of the abdominal segment.

The fall cankerworm laid its eggs in November.
The eggs of fall cankerworm are laid in carefully aligned
masses on small twigs. The spring cankerworm has been
laying its eggs in March. The eggs of the spring
cankerworm are laid in the crevices of rough bark, usually
on large branches or on the trunk. The females of both
species are wingless.  Eggs of both species hatch as soon
as buds open in spring, and both species can occur in
mixed populations. The young larvae will feed on buds
and unfolding leaves. The larvae devour all but the midrib
veins of the leaf. If the population is high enough they can
defoliate a tree. The larvae of both species will drop from
foliage on silk strands and can be blown by the wind a
considerable distance.

Since both species are native caterpillars they
have certain years when the population will be high then
there will be a year when parasites and predators  bring
the population down. Bob Rabagalia  of the Maryland
Department of Agriculture has noted that larvae
populations have been sites in the Beltsville area.

Another of the other early caterpillar species that
start feeding on plants in April is the eastern caterpillar.
They should be out and active as the crabapples are
coming into bloom.   If you catch caterpillars  when they

are in the early instar stages, the safest material to use in
Bacillus thuringiensis (Bt).  Bacillus thuringiensis
kurstaki can be used to control bagworm, gypsy moth
larvae, fall webworm, green striped mapleworm, orange
striped oak caterpillar, red humped caterpillar, yellow
necked caterpillar on woody plants. On herbaceous
perennials caterpillars such as the Florida fern caterpillar
(Callopistria floridensis [Guenée]), salt marsh caterpillar
(Estigmene acrea [Drury]), and pansy caterpillar
(Euptoieta claudia) are all effectively controlled using
Bt. The most common trade names for these commercial
products include Foray, Dipel, Javelin, Thuricide, and
Bactospeine.

The Achilles' heel with using Bt has been that it is
effective on early instar larvae but has minimal impact on
later instar larvae. Rohm and Haas Company have
registered a new insect growth regulator that is very
effective in controlling caterpillars with minimal impact on
beneficial organisms and have given it the trade name
"Confirm".  This new material will effectively control the
early and later instar stages of caterpillars. This will give
you a greater window to apply your control material with
the added benefit that you are using a reduced risk
pesticide. This should make your nursery workers and
applicators happy.

The active ingredient in Confirm IGR is
"tebufenozide" which is a "molting accelerator."  Insects
must form new skin layers and shed their old skin. This
material accelerates the formation of the new skin layer
before the insect can shed its old skin. This causes the
caterpillar to stop feeding and die within 24 - 48 hours.
The material must be ingested by the caterpillar.  It has no
contact effect.

What really makes this material interesting is that
it is not highly soluble in water. It does not move readily
in soil and does not persist for long periods of time in the
soil. For these reasons it is unlikely to contaminate
streams and ponds. The product has been used in the
orchard industry for two years but Rohm and Hass just
expanded the label to include nursery, greenhouse and
landscape use. It is considered a reduced risk pesticide



5

so it has a 4-hour REI. This is a material that you should
add to your list to purchase for controlling caterpillars in
2001.

Stanton Gill is a regional specialist for commercial
horticulture at the Central Maryland Research and
Education Center, University of Maryland, in Ellicott
City, MD.

Corny Weed Control

Bob Stewart, Area Extension Educator
Anne Arundel and Prince George’s Counties

From a landscape and lawn perspective weeds
are bad.  They ruin the overall appearance of a landscape
or a lawn, and they use up resources, such as fertilizer
and water, that should go to the desirable plants.  Weeds
can be dug, pulled or chopped out of a landscape or lawn
but this is very labor intensive and expensive.  Weeds can
also be removed, or prevented, through the use of
herbicides, but herbicides are pesticides and there is a
growing number of people that are not willing to have
their landscape or lawn treated with a pesticide.  What
we need is a low labor requiring,  non pesticide method
of removing or preventing weeds.  What we need is an
“organic” method of weed control.  If such an organic,
weed control material could be found it would be useful,
acceptable, and profitable.  Has that material been found?
Is corn gluten meal the organic weed control material we
have been searching for?  

Corn gluten meal is a by-product of corn
processing and is sold as a feed material for cattle,
poultry and other types of livestock.  It is 60% protein
and 10% nitrogen by weight.  In the mid 1980's at Iowa
State University,  corn gluten meal was used as a
substrate for a fungal organism as part of a turf disease
experiment.  The turf disease experiment was
unsuccessful but during the project a serendipitous
discovery was made that the corn gluten meal had
inhibited the germination of the test grass seed.  Further
research indicated that the corn gluten meal displayed

preemergence herbicide activity.  In addition, the 10%
nitrogen contained in the corn gluten proved to be a good
slow release, turf fertilizer.  Corn gluten was a natural
weed and feed lawn material.  

In July 1991 a U.S. Patent was issued for corn
gluten meal as a natural preemergence herbicide on turf.
This Patent was subsequently expanded to include the use
of corn gluten as a herbicide on field crops and gardens.
In 1994 corn gluten was registered with the U.S.
Environmental Protection Agency under the name of A-
Maizing Lawn™.   Original research conducted at Iowa
State University over a four year period indicated that
when used at rates of 12 pounds per 1000 sq. ft. the corn
gluten meal product reduced crabgrass by 97 to 100
percent over control plots.  Further research
demonstrated that corn gluten meal could also inhibited
the growth of a large number of weed species, including,
buckhorn plantain, dandelion, purslane, redroot pigweed,
and annual bluegrass.  All of the early experimentation
was carried out in the greenhouse with weeds seeded into
pots treated with various concentrations of corn gluten
meal.  The next step, and it’s often a big one, would be to
determine if corn gluten meal would control weeds in the
field with practical application rates.

Field tests continued to display the preemergence
activity of corn gluten meal but adequate control required
higher rates than indicated in the early greenhouse
experiments.  Rates of 20 pounds per 1000 sq. ft. of the
corn gluten meal were required to achieve satisfactory
control of the susceptible weeds.  At these rates there is
a substantial nitrogen application taking place.  A 20
pound application of corn gluten meal per 1000 sq. ft.  is
also applying 2 pounds of slow release nitrogen per 1000
sq. ft.   This relatively high nitrogen application plays an
important contributing role in the observed weed
reduction by thickening the desirable turf and making it
less susceptible to weed encroachment.   

An organic material that reduces weed
establishment and fertilizes the turf  in a slow release form
seems as though it should be a winner, but there are
problems.  One negative aspect of the corn gluten meal
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product is cost.  At the rates required for weed
suppression an application of the corn gluten product can
be expensive.  Less expensive slow release nitrogen
sources are readily available and current chemical
preemergence herbicides are generally more cost
effective than the corn gluten meal products.  A second
problem is the range of weed species controlled.  This is
a routine problem for preemergence weed control
materials.  If one of the weed species not controlled by
the product is one of your major weeds, the product is
not going to be successful for you.  As an example, in the
several studies I reviewed on the effect of corn gluten
meal on various turf weed species there was no indication
of its effect on goosegrass, Eleusine indica.  It’s possible
the researchers simply didn’t include goosegrass in the
trials, but I suspect corn gluten meal may not be
particularly effective against this common but tenacious
annual grass weed.  

Let’s not be ignorant of the fact that organic
based lawn products are going to sell.  In a quick internet
search I found twelve different commercial lawn products
containing corn gluten meal.  In the most recent Gardens
Alive company catalog, a major supplier of organic type
garden products, there’s a two page announced of their
new product “WOW®.”  This stands for “With Out
Weeds” and has corn gluten as its active ingredient.
Among the many advantages of using the product listed
is the statement, “All-natural WOW is not toxic to
humans and pets.”  Such statements have strong appeal
and can often overcome the increased expense of using
corn gluten at the high rates necessary to have a positive
effect on turf quality.    

In the end corn gluten meal should be a material
you are familiar with and used whenever the situation is
favorable, such as a client preference for organic
materials and types of weeds encountered are controlled
by corn gluten meal. Corn gluten meal will reduce turf
weed problems under certain conditions, but it is not a
miracle weed control material.  There are a number of
commercially available, chemical preemergence
herbicides that will out perform corn gluten meal, but they

are not organic, and corn gluten is.  For more information
on the use of corn gluten meal visit Dr. Nick Christian’s
web site at http://www.hort.iastate.edu/gluten/home.html.
References:
Quarles, William.  1999, Corn Gluten Meal: a Least-
Toxic Herbicide. The IPM Practitioner. 12:5/6.

Gough, R.E. and Carlstrom, R. 1999. Wheat Gluten
Meal Inhibits Germination and Growth of Broadleaf
and Grassy Weeds.  HortScience. 33:269-270.

Bingaman, Barbara R. and Christians, Nick E. 1995.
Greenhouse Screening of Corn Gluten Meal as a
Natural Control Product for Broadleaf and Grass
Weeds. HortScience. 30:1256-1259.

  
Bob Stewart is an extension educator with Maryland
Cooperative Extension for Prince George’s and Anne
Arundel counties.

Production /Postproduction Factors For  
Zantedeschia

Thomas Blessington, David Clement, Rondalyn Reeser,
Sarah Tater and Susan Tater

Introduction 
C Scientific name: Zantedeschia spp.
C Common names: calla lily, calla, Cape lily, and

arum lily
C Native to South Africa
C Can grow 2 - 4' tall
C Herbaceous perennial
C Used as cut flowers and flowering potted plants
C Landscape plants in moderate climates
C Several shoots and showy flowers develop from the

tuber
C Inflorescence consists of a spadix enclosed by a

spathe

Growth and Development
C Flower continuously outdoors in mild summers and
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when moisture is available
C Temperatures of 60EF and above injure plants

and they cease to flower
C Some hybrids will flower only once per year
C Tubers of colored hybrids should be inspected

and placed in storage at 46EF and 70 - 80%
relative humidity

C Storage can be up to 6 months, short term
storage temperatures may be 55EF 

C Storage can effect vegetative growth, tubers
stored for more than 3 weeks at 72EF have more
shoots and leaves and are taller than non-stored
tubers

C Partial dehydration during storage is required for
release of vegetative dormancy in colored hybrids

C Tissue cultured material can be flowered year
round without special temperature treatments

C Day temperatures should not exceed 70EF, night
temperature 64EF for colored hybrids, 55 -
70EF is appropriate for the others

C Warmer day temperatures decrease flowering
time

C Day neutral plants
C Night interruption of fluorescent light increases

plant light
C Medium should be well drained and kept on the

dry side
C Height and vigor increases with supplemental

CO2 (carbon dioxide)
C Use a well-drained medium with an acidic 5.5

pH, peat-lite mixes are commonly used
C Basic production requires a soluble fertilizer with

a 2:1:2 ratio such as a 20-10-20 at 100-200
ppm N every watering

Propagation 
C Grown from seeds and division
C At least two years are required to fully develop

plants 
C In vitro propagated tubers are not economically

feasible

C Flowers occur 3 years after sowing when grown from
seeds

C Division is more economical than micropropagation
C Rhizomes should not be divided until they are 2 years

old
C Divide with a sharp sterile knife
C Tissue culture is rarely performed 

Disorders 
C Diseases

- Bacterial Soft Rot (Erwinia carotovora var.
aroidea)
· Soft rot near base of soil, corms are infected

later, leaves become blighted
· Final stages are wilting and death, in extreme

cases the roots rot
· Discard all decaying corms

- Crown rot (Pellicularia filamentosa,
Sclerotium delphinii)
· A soft decay of the lower half of the main

corm and thick roots
- Leaf spots (Cercospora richardiaecola,

Gleosporium callae, Physosticta richardiae)
· Cause round, small, grey, discolored spots,

later spreading into large areas
· May occur on flowers and stalks, though not

as seriously
- Root rot (Phytophthora richardiae)

· Leaves become yellowish in streaks, lose
stiffness, wilt, turn brown, and die

· Flowers may not open, and if they do they
are malformed and turn brown

· Root system decays, corm may not be
affected

· Clean dormant rhizomes, then dip them in
122EF water for 1 hour, cool, and dry

- Tomato spotted wilt virus
· Chlorotic to pale white streaks and circular

lesions occur between the veins in the leaves
· Leaves may also be wrinkled and distorted,
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and the margins may curl up or down
· Destroy infected plants, propagate from

clean material
• Pests

- Bulb mite (Rhizoglyphus echinopus)
· Infects corm and causes a soft, mushy

decay
- Greenhouse thrips (Heliothrips

haemorrhoidalis)
· Make a salt and pepper pattern on the

leaves

Consumer  Care 
C Flowers will last 7 - 20 days
C Dark storage cannot be tolerated for more than

24 hours
C Harvest flowers just before the spathe begins to

turn downward

Thomas Blessington and David Clement are regional
specialists and Rondalyn Reeser, Sarah Tatar and
Susan Tater are technicians at the Central Maryland
Research and Education Center, University of
Maryland,  in Ellicott City, MD.

Except where noted , the contact for the programs
listed below is Suzanne Klick at 301-596-9413 or
sk85@umail.umd.edu

June 1, 2001
Procrastinator’s Pesticide Recertification Conference
Location: Montgomery College, Germantown, MD
Contact: Steve Dubik, 301-590-2838

June 12 and 13, 2001
Nutrient Management Training for the Nutrient
Management Exam at MDA in Annapolis

The exam will be given on August 3, 2001 in Annapolis
and Garrett County.  Sign-up early.  Limited space. You
must apply two weeks before the exam date and meet
certain educational requirements.
For more information: 410-841-5959 or
www.mda.state.md.us

June 19, 20 and 22, 2001 (no session on 21st)
Greenhouse Growers' Short Course
Co-sponsored with Maryland Greenhouse Growers’
Association
Location: Prince George's Cooperative Extension
Office, Clinton, Maryland

June 28, 2001
Better Container Production Workshop
Co-sponsored with Maryland Nurserymen’s Association
Location: Edrich Farms Nursery, Baltimore, MD
Topics: Insect control, nutrient management, irrigation
systems and a 2 hour session on weed control in nurseries
by Jeff Derr from Virginia Tech.

July 24, 2001
Pond Management Evening Program
Co-sponsored with Maryland Nursermen’s Association,
Landscape Contractors’ Association and F.A.L.C.A.N.
Location:   CMREC, Ellicott City, Maryland
Topics: New and interesting plants for ponds; Fish care
for ornamental ponds; Dealing with mosquitoes in small
ponds; Controlling submerged vegetation and algae.

July 29 - August 4, 2001
Perennial Plant Symposium
Location:  Hyatt Regency, Crystal City, VA
Contact: Perennial Plant Association at 614-771-8431

August 7 and 8, 2001
Cut Flower Growers Conference and Tour
Location:  The conference on the 7th will be held at the
Timonium Fairgrounds.  Buses for the tours will leave
from the Timonium Fairgrounds on the 8th.

Calendar of Events
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The information given herein  is supplied with the understanding
that  no discrimination is intended and no endorsement by
Maryland Cooperative Extension is implied.     

MAKE THE
CONNECTION

Visit the University of Maryland, 
Central Maryland Research

and Education Center’s
Commercial Web Site

at 

http://www.agnr.umd.edu/users/ipment

for

Greenhouse, Nursery and 
Landscape IPM/TPM  Reports 

Conference and Short Course Listings 

Green Industry News & Nursery News - Online 

Fact Sheets 

Cut Flower Production Information 

Links to other related sites

and

The landscape and nursery pest monitoring
program will be beginning in April.  Bi-weekly

reports will be posted to the web.  Find out what
insects and diseases are being found in the

landscape and in nurseries.  Control
recommendations and photos (when available) will

be posted.  Reports for the program’s first year
(2000) are also available on-line.

Green Industry News Contributors:
Maryland Cooperative Extension

University of Maryland

Robert Stewart
Area Agent - Commercial Horticulture

Prince George and Anne Arundel Counties 
301-868-8781

rs72@umail.umd.edu

Ginny Rosenkranz
Extension Educator, Commercial Horticulture

Wicomico County
410-749-6141

vr20@umail.umd.edu

Russell Balge
Regional Specialist - Commercial Horticulture

Western Maryland Research &  Education Center
301-432-2767 ext 311
rb4@umail.umd.edu

Paula Shrewsbury
Department of Entomology

College Park, MD. 20742
301-405-7664

ps161@umail.umd.edu

Bryan Butler
Extension Educator, Commercial Horticulture

Carroll County
410-386-2760

bb113@umail.umd.edu

Thomas Blessington
Professor and Regional Floriculture Specialist

Central Maryland Research & Education Center
410-531-6947

tb41@umail.umd.edu

Stanton Gill
Regional Specialist, IPM, Nursery & Greenhouse Mngt

Central Maryland Research & Education Center
301-596-9413

sg10@umail.umd.edu


