
Worker Protection
Standards Materials for

Growers/Employers
Sources appear on the last page of this publication.

1. Worker Protection Standards for

Agricultural Pesticides: How to Comply-
What Employers Need To Know.
EPA/Univ. of Florida, 1993. This manual
explains employers' responsibilities under
the WPS. The manual is not a training aid
for workers or handlers who need to be
trained.

Availability
Government Printing Office, Document no. GPO-055-000-

00442-1, $8.50/copy; 25%discount on order of 100 or more
Gempler's, Inc., two versions available

#HW40, basic manual (meets requirements), $0.55/copy;
discount for large orders

#EPA HTC, same as above, but with additional technical
articleson pesticide safetyand with advertising, $1.95/copy;
discount for large orders

2. Quick Reference Guide. EPA, 1993. This poster-sized
guide is simply a summary of what growers/employers must
do to complywith the WPS. It does not provide training,
and it should not be confused with the poster that is required
to be displayed in work places. It may serve as a useful
reminder but cannot be relied on as the only source of com
pliance information.

Availability

Government Printing Office, Doc. no. 055-O0O-0O445-5,
$1.00/copy

Gempler's, Inc., #P977, $0.75each; discount for large
orders

3. Protect Yourself from Pesticides: Safety Training
for AgriculturalWorkers—Training Notebook. EPA,
1993- This34-pagebooklet is aimed at trainers. It provides
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Garden Mum Cultural Tips
RichardJ. McAvoy

Assistant Professor and ExtensionSpecialist
Greenhouse Crops

n recent years, a few new tech
niques have been added to the

old reliable and long-used method of garden mum produc
tion. These cultural practices have been developed to reduce
cropping time and/or the amount of labor invested in pinch
ing the fall crop. Late plantings with two cuttings, fast crop
ping and the use of Florel as a branching and scheduling
agent represent the most important new developments in
garden mum production. In this article I will first review the
basics of fall garden mum production in containers and then
address these new cultural techniques.

Early Crop Care Is Vital to a Good Finish
As with most crops, the way mums are handled when they

first arrive and the amount of stress they are subjected to
during the early stages of development will have a dramatic
effect upon the final product. Plants that are allowed to wilt
at initial transplant tend to branch poorly, and growth is
reduced throughout the cropping cycle.

Cuttings should be planted as soon as they arrive. If this is
not possible, they can be stored at 33° to 40 F for several
days. Check cuttingsbefore storing to make sure they are not
dehydrated. If cuttingsare dry, water prior to storing.

Moisten potting media before planting, and water immedi
ately after transplant. This step is critical to establishing a
good root system, good early crop vigor and satisfactory
branching. Repeated irrigations are generally best for settling-
in newly transplanted cuttings. A liquid feed applied at trans
plant will help stimulate early crop vigor. Use a 15-15-15 or
20-20-20 formulation at a rate of 200 ppm N.

Do not allow newly transplanted cuttings to wilt. If neces
sary, mist crop frequently during the first few days following
transplant to avoid water stress. This is especially critical for
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crops planted under summer heat conditions in late June and
July.

Media, Fertilization and Irrigation
Use a well-drained medium. Most mums are grown out

doors, and it is important that excess water from irrigation or
rain drains from the pot. A pH in the 5.5 to 6.0 is ideal for
soilless media, and 6.0 to 6.5 is best for soil based media.

Mums respond best to 1-1-1 fertilizer formulations such as
15-15-15, 20-20-20 or 14-14-14. A constant liquid feed pro
gram (250 ppm N) can be used to produce a fine fall crop,
however, most growers find that a slow-release program is
more convenient to use. Liquid fertilizer should be delivered
directly to each container through a drip system. Overhead
delivery of liquid fertilizers is wasteful. Slow-release fertiliz
ers, formulated to release over a three- to four-month period,
must be reapplied halfway through the crop. Apply 1 tsp per
6" pot one to two weeks after transplant and apply the sec
ond dose in five to seven weeks. Many Connecticut growers
find that a single dose with an eight- to nine-month formula
tion is adequate to finish the crop.

Avoid overhead irrigation late in the day. If foliage is wet
during the evening hours, a grower can expect problems
with disease, especially late in the crop when nights are cool.
Water stress late in the crop can be used to induce early flow
ering, to harden the plants and to control plant height.

Pinching and Scheduling
Plant cuttingsfor a regular fall crop any time from early

May to mid-June. If a large final product is desired, such as a
two-gallon container, plant cuttings in early to mid-May. If
growing a six-inch mum, plant before mid-June. Early plant
ings require more pinching than later plantings. Typically
mums are pinched two to three times during the crop, but
some growers pinch as many as five times. The initial pinch
should be done after mums produce 1" to 1 1/2" of new
growth. This usuallytakes place seven to 14 days after plant
ing; the exact time depends on the weather conditions. Re
move the top one-half inch of new growth with each pinch.
Subsequent pinches are made after two to four inches of new
growth is produced or at approximately two- to three-week
intervals.
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My goof? They asked me what it should sell for. The manu
facture cost was a bit over $50.1 said that if they priced it at
$99 Solatrols should sell by the wheelbarrow full. No! I
should have suggested that they charge $200 and give the
salesmen a hefty percentage.

The result' Only several thousand were sold. Ce la vie!
The reliability of the Solatrol is legendary. I installed a unit

in the mid-1960s with a programmer (costing less than $100
then) that distributed four signals of progressively lower dura
tion. This provided flexibility for chrysanthemum cuttings as
they rooted and required diminishing mist. This unit func
tioned well into the 1970s when it was replaced with a
slightly revised model that still works.

I forgot to tell you. When General Scientific folded, Jorn
Berg-Johnsen took over production and sales and redesigned
the circuit with solid state components. He also produced the
programmer which provides nearly unlimited flexibility. This
will be continued by ElmerMadsen(96 Oak Hill Drive, Bris
tol, CT 06010) who will be your new supplier.

You may ask why anyone should use a Solatrol when
many computer programs will achieve the same result. Sim
plicity-Reliability-Economy.

It is good news that Mr. Madsen will continue to provide
the Solatrol for the greenhouse industry.
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The Solatrol—and My Goof
JayS. Koths

Extension Floriculturist, Retired

guess that everyone goofs
once in a while. My favorite

goof in pricing is one I would like to share with you. It con
cerns the Solatrol.

The Solatrol, of course, is the propagation mist controller
developed by Dr. Sidney Waxman. He adapted an idea
brought to the U.S. from Sweden by Hans Petersen. The con
cept is simple. When water evaporates, energy is necessary to
change it from the liquid to the gaseous state. When a plant
transpires water, where does this energy come from? Solar
radiation! Measure it and you will know how much water to
supply a plant (or cutting) to balance the loss.

Historically, Dr. Waxman approached Prof. James Whi-
taker to design a light-operated interval switch (LOIS). The
design worked so well that we took it to Control Circuits in
Portland, CT for manufacture. With our help, they improved
on the design. General Scientific in Hamden, CT would sell it
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The last pinch should normally occur in early to late July.
Garden mums require six to seven weeks to flower following
the last pinch. Therefore, plants pinched no later than July 4
will flower in mid- to late August. Pinching up to July 20 or
later (i.e. July 30) will delay flowering until mid- or late Sep
tember.

Premature budding
Flowering in garden mums is not totally controlled by day-

length. Stress, in the form of cool nights or low water and
fertilizer levels, will slow plant growth and cause mums to
develop flower buds sooner than they would under more
favorable growing conditions. With some cultivars, flower
buds may even be present on cuttings. Growers need to
understand how stress affects bud development in order to
optimize crop response.

To prevent premature budding, developing mum plants
must be well watered and well fertilized (high nitrogen).
With cultivars that develop terminal buds prematurely, use a
hard pinch after planting and then make sure the plants are
fertilized and watered adequately. If vigorous growth is main
tained, premature budding will not be a problem. If cool
nights in June cause premature bud formation, pinch off the
buds and continue to water and fertilize the crop.

Spacing

Spacing will typically range from 12" to 24" centers. Large
plants in large containers require more space than mums in
small pots. For 6" pots, space mums on 15" to 16" centers.
Fast crop mums in 6" pots can be spaced on 12"centers.
Space 8" pots on 18" to 24" centers. In the field, mums are
spaced 18" to 24" in rows with 30" to 36" between rows.

Plant Growth Regulators for Height Control
B-Nine and Bonzi can be used to control mum height

Spray treatments are applied two to three weeks after the last
pinch (when breaks are 1 1/2" to 2" long), and applications
can be repeated two weeks later if necessary. Do not apply
plant growth regulators after buds develop to pea size. Use
2,500 ppm B-Nine or 50 ppm Bonzi. At these rates, Bonzi will
provide more height control than B-Nine, 10% to 20% on av
erage. The exact response will vary from cultivar to cultivar.
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Scheduling with Florel
Florel is a plant growth regulator. Applications of Florel

cause flower buds to abort and stimulate lateral branching.
Therefore, Florel can be used in place of a pinch to stimulate
break development and to delay flowering. For example,
with a regular two-pinch crop, a grower may stick cuttings on
about June 1, pinch on June 22 and apply a second pinch in
mid-July for a mid-season flowering date. Using Florel instead
of a pinch, a grower would stick cuttings on the same date,
apply Florel on aboutJune 22 and apply a second applica
tion of Florelon July 6 to reach the same mid-season flower
ing date.

Mums normally require six to seven weeks to flower fol
lowing a pinch. With Florel, an additional three to five days
may be necessary. To produce mums that flower in mid- to
late August, pinch no later than July 4 or apply Florel no later
than July 1. For late-flowering mums, pinch no later than July
20 or Florel no later than July 15.

Fast Cropping Fall Mums
The fast crop is designed to save time and labor. Rooted

cuttings are planted in mid- to late July on a tight spacing
(i.e. one cutting per pot with pots on 10" to 14" centers).
Plants are not pinched, and no plant growth regulators are
applied. Plants are fertilized and watered immediately and
then on a regular basis to push the crop along. Salable mums
are produced in nine to 10 weeks.

Late Plantings with Multiple Cuttings
Another fast crop technique involves planting two cuttings

per pot during the first week in July. Plants are given a single
pinch, seven to 14 days after planting and finish off the size
of a regular two-pinch, single cutting crop. Floweringtime is
the same for a regularcrop that is last pinched in mid-to late
July. The production scheme requires twice the number of
cuttings but involves about one-third the pinching of a regu
lar crop. The late planting date eliminates the work load in
May and June and reduces the incidence of premature bud
ding that occurs during cool nights in earlyJune.
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Yellow sticky cards can be placed near vents and doors
and outside greenhouses to catch the winged adults, but
melon aphids are less likely to form winged adults than green
peach aphids.

Close monitoring, especially before flowering, is needed to
detect melon aphid colonies. Melon aphids may be less likely
to move upwards toward the tender young growth than
green peach aphids on certain crops such as chrysanthemum.
On mums, they are more evenly distributed along the plant
stem and stay on the lower leaves. In general, infestations
will be more localized in "hot spots" when fewer winged
adults are present Growers may also look for honeydew,
small white shed aphid skins and the presence of ants guard
ing the aphids to detect an infestation.

Treatment Options

Biological Control
Apbidiletesapbidimyza, a predatory midge, is commer

cially available and may be released as pupae near "hot
spots" of melon aphid activity.

Chemical Management

Table 2: Insecticides Registered for Aphid Control, listed by
Chemical class. From New England Recommends.
Chemical Class Insecticides
Organophosphate

Carbamate

Botanical

Chlorinated Hydrocarbon
Pyrethrokl

Insect Growth Regulator
Other

Acephate, Chlorpyrifos, Diazinon, Dichlorvos,
Malathion, Naled, Sulfotepp
Methiocarb, Oxamyl
Azadirachtin, Pyrethrum, Pyrethrum and
Rotenone

Endosulfan

Bifenthrin, Cyfluthrin, d-phenothrin,
Fenpropathin,
Kinoprene
Horticultural OH, Insecticidal Soap Nicotine

In one study, good results were reported with two applica
tions of Orthene and insecticidal soap, or Mavrik and soap.
Growers have also mentioned good results with nicotine
(black Flag). Thorough coverage is vital due to the melon
aphid's tendency to stay on the lower leaves. Growers can
spot treat when localized outbreaks occur.
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but the green peach aphid is a larger aphid with less color
variation and is approximately 1/14 of an inch long. Green
peach aphids tend to be light green to pinkish red. They
have only dark tipped "cornicles" which are not darker than
the rest of their body.

Plant Damage
Direct feeding damage results in wilting and leaf distor

tion.The presenceof honeydew, sooty mold and shed aphid
skins reduces the crop's aesthetic appearance.

Life Cycle ofthe Melon Aphid
In the Northeast, melon aphids will overwinter outdoors

as eggs. Some possible overwintering hosts include sedum,
catalpa and Rose of Sharon. Several generations may occur
during a growing season.

Females can produce young when they are only five days
old Eachfemalecan produce from 20 to 140young during
her lifetime. In the spring and fall, winged adults with dark
red or black eyes and dark antennae may invade green
houses.

Management

Weed control is a vital first step. Winged aphids will fre
quently migrate from colonized weeds to crops within and
near greenhouses.

Table 1. Some weed
York State) from W.

Latin Name

Amarantbus deflexus
Ambrosia sp
Antbemis cotula

Antbemts tinctoria

Asclepias syrlaca
Capsella bursa-pastoris
Cbenopodlum album
Ertgeron canadensis
Galium aparine
Galium clrcaezana

lmpattens balsamlna
Portulaca oleracea

Senedo aureus

Valeriana officinalis

hosts of the melon aphld(fotind In New
Tlngey, Cornell University.

Common Name
Amaranth

Ragweed
Stinking Chamomile
Yellow Chamomile

Milkweed

Shepherd's Purse
Lamb's Quarters
Horseweed

Goosegrass
Wild Licorice

Balsam

Purslane

Groundsel

Heliotrope
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Scheduling Mums in Baskets

Mums can be grown in Belden or moss-lined baskets. An
8" Belden basket requires eightcuttings; 10" Beldens require
10 cuttings. A 10" moss basket requires 13 cuttings.

Cuttings are planted during the last week in June or the
first week inJuly. Cuttings are pinched once, approximately
two weeks after transplant. Growth can be controlled with B-
Nine, appliedat a rate of 2,500-3,750 ppm starting two weeks
after pinching and continuing as needed until buds reach pea
size. Thisschedulewillproducea flowering basket in late
September.

For earlier baskets, plant cuttingsduring the first week of
June and take a pinch no laterthanJuly 1. Forlarger baskets,
stickcuttings in mid-May, pinch once on aboutJune 5 and
take a second pinch in early to mid-July.

Varieties

Not all mum cultivars are equally suited for all cropping
strategies. Use the following tables to select the most reliable
cultivars for each application.

FallMum Cultlvars Best for FastCropping.

White Yellow
Pink/
Lavender Bronze Coral Red

Ballerina Allure Camelot Dark Grenadine Bravo
Encore Anna Debonair Grenadine Buckeye
Frolic Cream Emily Dark Red Re
Hekla Frolic Lancer Triumph markable
Illusion Donna Lynn Denise

Linda Fortune Megan Ginger
Nicole Goldmine Naomi Grace
Tolima Holly Stardom Mirage
White Jessica Stargazer Remark

Stardom Legend Sundoro able

Sunny Symphony Robin

Morning Tinkerbell Sandy
Target Sarah

Yellow Shelley
Illusion Tanaga

Yellow Triumph
Triumph Vikinx
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Fall Mum Cultlvars Best for Containers.

Pink/
White Yellow lavender Bronze Coral Red

Encore Anna Adorn Bandit Grenadine Bravo

Frolic Cream Debonair Dark Serenade Buckeye
Hekla Frolic Emily Grenadine Minngopher
Illusion Donna Lynn Dark Red Re

Linda Fortune Megan Triumph markable

Nicx>le Goldmine Naomi Denise

Tolima Holly Small Ginger
Jessica Wonder Grace

Legend Stardom Minnautumn

Sunny Stargazer Mirage
Morning Sundoro Remark

Target Symphony able

West Point Robin

Yellow Sandy
Illusion Sarah

Yellow Shelley
Triumph Tanaga

Triumph
Viking

Fall Mum Cultlvars Best for Baskets.

Pink/
White Yellow Lavender Bronze Coral Red

Encore Allure Debonair Dark Grenadine Bravo

Frolic Anna Emily Grenadine Red Re

Hekla Donna Lynn Dark markable

Illusion Goldmine Megan Triumph
Linda Jessica Stardom Denise

Tolima Sunny Stargazer Grace

Morning Sundoro Remark

Yellow able

Illusion Sandy
Yellow Sarah

Triumph Shelley
Tanaga
Triumph
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Melon Aphids
Leanne S. Pundt
Extension Educator

Greenhouse 1PM Coordinator

Last season, many growers
Ihad difficulty managing

"black flies" on their chrysanthemums and other crops. Upon
closer inspection, growers found the melon or cotton aphid,
Aphisgossypii to be the culprit.

The melon aphid has a wide host range including chrysan
themums, Easter lilies, cineraria and begonias. Vegetables
such as tomatoes, potatoes, cucumbers and melons as well as
herbaceous perennials including hollyhock, european colum
bine, dahlia, poppy, beebalm, gooseneck loosestrife, pen-
stemon and forget-me-not and others may become infested.

Different biotypes of the melon aphid may occur that will
vary in their host preference and degree of insecticide resis
tance. In Japan, researchers have found melon aphids col
lected from chrysanthemum which showed a higher level of
resistance than melon aphids collected from potato and egg
plant. In this study, insecticide resistance was not always cor
related with the frequency of insecticide application.

The melon aphid is small (less than 1/16 of an inch in
length) with distinctive white patches on it's abdomen. Color
is variable, from yellow and green to purplish-grey and black
even within the same aphid colony. Another distinctive fea

ture is the melon

aphid's cornicles or
"tailpipes" which are
at the rear of the

abdomen and tend

to be darker than it's

body.
The green peach

aphid, Myzuspersi-
cae, may be seen on
chrysanthemums, too,
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