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Certification Required

to Apply Restricted-Use Pesticides

In October 1972, the Federal En
vironmental Pesticide Control Act
(FEPCA) became law. Today this law
is more commonly referred to as the
"amended Federal Insecticide, Fungi
cide, and Rodenticide Act" or simply
as the "amended FIFRA." In addition,
a companion State bill entitled the
"Pennsylvania Pesticide Control Act
of 1973" (Act 24) was signed into law
in March 1974.

Together these two laws have set
into motion a series of events unparal
leled in the pesticide industry. The
single, most important provision of
both of these laws is the requirement
that all pesticide applicators who in
tend to purchase and use restricted-
use pesticides after October 1976, will
have to be certified and licensed by a
duly authorized agency of the state.
In Pennsylvania, the Department of
Agriculture is that agency. Simply
stated, restricted-use materials will be
available only to certified applicators;
general-use pesticides will be avail
able to everyone without restrictions.

Between now and October 1976,
the U.S. Environmental Protection
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Agency (EPA) must classify all pesti
cide products as either general-use or
restricted-use materials. This will be

a major undertaking since there are
currently about 33,000 federally reg
istered pesticide products as well as
some 10,000 other pesticides which
are registered strictly on the state
level. According to the "amended
FIFRA," all pesticide products, in
cluding those registered currently
only by states, must obtain a federal
registration before being marketed for
either inter- or intrastate commerce.

This requirement will be fully effec
tive by the October 1976 deadline.

There are two major categories or
classes of pesticide applicators—com
mercial and private. Commercial ap
plicators are persons engaged in the
business of applying pesticides where
as private applicators limit their ope
ration to their own or rented land.
Individuals who merely trade services
without the exchange of a monetary
compensation would also fall into the
private applicator category. Most
farmers, orchardists, nurserymen,
floriculturists, Christmas tree growers,

and ranchers would probably qualify
as private applicators.

Before a commercial applicator can
be issued a license he must first dem
onstrate competency in the use and
handling of pesticides by taking a
written examination, pay the annual
license fee of $30, and provide evi
dence of financial responsibility for
public liability and property damage.
Private applicators must also demon
strate competency in the use and
handling of pesticides before being
eligible for certification, but there is
no fee associated with this certifica
tion nor is public liability and prop
erty insurance required. Ordinarily,
competency for private applicators
will be determined on the basis of
either a written or oral examination.
Applicators are expected to possess a
practical knowledge of the pest prob
lems and control procedures asso
ciated with their particular operation
including the proper use, handling,
disposal, and storage of pesticides
and containers; environmental inter
actions; understanding the label;
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CERTIFICATION OF

PESTICIDE APPLICATORS

(Continued from page 1)

equipment and application tech
niques; and familiarity with federal
and state pesticide laws and regula
tions.

The principal training device for
all applicators in Pennsylvania is Cor
respondence Course No. 181 devel
oped by several members of Penn
State's College of Agriculture spe
cifically for the Applicator Training
Program. Correspondence Course No.
181, "Pest Management and Environ
mental Quality" was developed to as
sist individuals in preparing for cer
tification in the "private pesticide ap
plicator" category and to provide
basic, general information for those
who are classified as "commercial
pesticide applicators." A "private ap
plicator" means a certified applicator
who uses or supervises the use of any
pesticide which is classified for re
stricted use for purposes of producing
any agricultural commodity on prop
erty owned or rented by him or his
employer.

Ten of the 11 lessons are basic—the
information contained in them applies
universally. Lesson 10dealswith Fed
eral and Pennsylvania legislation. The
lesson titles are as follows:

Lesson 1—Introduction of Pest
Management

Lesson 2—Management of Com
mon Insects and Mites

Lesson 3—Weed Control and
Herbicides

Lesson 4—Plant Disease Control
Lesson 5—Vertebrate Pest Man

agement
Lesson 6—Pesticides — Formula

tions and Toxicity
Lesson 7—Pesticide Application

Equipment
Lesson 8—The Pesticide Label
Lesson 9—Pesticide Safety
Lesson 10—The Pesticide Laws —

Federal and State — Pennsylvania
Lesson 11—Glossary

The examination for private applica
tors has been developed by the Penn
sylvania Department of Agriculture
as a means to determine the compe
tency of individuals who will apply
restricted-use pesticides. Those Penn

sylvania residents who pass the ex
amination will be eligible for certi
fication as private applicators by the
Pennsylvania Department of Agricul
ture. The examination may be com
pleted at home as part of the self-
study program. The complete course,
examination, and examination answer
sheet are forwarded to the enrollee.

After studying the course, the answers
are entered on the examination

answer sheet and returned to the
Pennsylvania Department of Agricul
ture for correction in the special en
velope provided with the correspon
dence course. A Pennsylvania resident
can request the examination without
enrolling in Correspondence Course
No. 181—there is no charge for this

examination.

Any individual may enroll in this
course whether or not interested in
certification. A complete study pack
et, including a special examination,
will be forwarded to the enrollee.
These special examinations are to be
returned to the office of Correspon
dence Courses.

To enroll in Correspondence
Course No. 181, "Pest Management
and Environmental Quality," please
complete the application form and
return to the address indicated. Please
print clearly! For each copy of the
course, include a check or money
order payable to The Pennsylvania
State University at the rate of $6.00
per copy.

Application/Order Blank for Correspondence Course
No. 181,
"Pest Management and Environmental Quality"
NOTE: The information below is required before a cor
respondence course/and related material will be for
warded. If copies are ordered for individuals other than
yourself, please provide the necessary information (Items
1 through 6 below) on a copy of the application blank
or on a separate piece of paper for each course ordered.

Mr.
Mrs.
Miss

1)

2)

3)
Age Sex County

4) Have you previously completed a Penn State non-
credit Agriculture/Home Economics Correspondence
Course? YES NO

5) Do you desire certification as a Private Applicator of
restricted-use pesticides in Pennsylvania? YES

NO

6) Do you plan to become certified as a Commercial Ap
plicator of restricted-use pesticides in Pennsylvania?

YES NO

7) Correspondence Course No. 181 copies @ $6.00
each

Please Print Last Name First Middle

Address Street or R. F. D.

City State Zip Code

Please submit this order blank and a check or money
order payable to "The Pennsylvania State University"
in the amount indicated to the following address:

Correspondence Course No. 181
Room 307, Agri. Admin. Bldg.
University Park, PA 16802

Please submit your request for the certifying examina
tion at no cost to:

Bureau of Plant Industry
Pennsylvania Department of Agriculture
P. O. Box P-2

State College, PA 16801
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c Flower Growers Day at Penn State
Wednesday, November 19, 1975

J. O. Keller Conference Center

9:00 a.m. Registration — Lobby — Coffee

10:00 a.m. Welcome to Penn State

R. W. Hepler, Head, Department of Horticulture
Samuel Auker, Executive Secretary, Pa. Flower Growers

A word about the contests

Dr. Dennis Wolnick, Assist. Prof, of Horticulture
Managing the Spring Garden Center

Dr. Darrel Apps, Assoc. Prof, of Ornamental Horticulture
Certification for Pesticide Applicators

Dr. Winand Hock, Assoc. Prof, of Plant Pathology
Growing Media

Dr. John White, Prof, of Floriculture
Lights in the Greenhouse and Plant Shop

Dr. John Mastalerz, Prof, of Floriculture

12:30 p.m. LUNCH on your own

1:30 p.m. Research Review and Reports
Geranium Breeding

Dr. Richard Craig, Assoc. Prof, of Plant Breeding
Terrariums

Dr. John White
Plant Pathology Displays

Dr. Paul Nelson, Prof, of Plant Pathology
Plant Virus

Dr. Samuel Smith, Prof, of Plant Pathology
Air Pollution

Dr. Donald Davis, Prof, of Plant Pathology
Comments on Easter Lilies

Mr. Allen C. Botacchi, Asst. Prof. Floriculture Extension
Agricultural Engineering's Greenhouse Covers

Dr. Robert Aldrich, Prof, of Agricultural Engineering

2:30 p.m. Contest Winners Announced

2:35 p.m. Tour Begins

3:30 p.m. Have a Safe Trip Home.

SPECIAL FEATURE

Dish Garden

and

Foliage Plant Identification Contests

All growers are invited to participate in these contests. A maximum of three entries per individual will be allowed in
the dish garden contest. The foliage plant identification contest will feature 20 different plants. Either common or
scienific names can be used.

ALL DISH GARDENS WILL BE DISPLAYED AT THE CONFERENCE CENTER
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FACTORS INFLUENCING THE DEVELOPMENT

OF CARNATION STUB DIEBACK

R. K. Horst, A. T. Tschanz and Paul E. Nelson

Associate Professor and Graduate Assistant, Department of
Plant Pathology, Cornell University and Professor, Depart
mentof Plant Pathology, The Pennsylvania StateUniversity

The stub dieback phase of Fu-
sarium stem rot is a serious disease of
carnation (5). The same fungus also
causes various stem rot and head or
ear rots of corn and cereals. The fun
gus has an asexual stage known as
either Fusarium graminearum (2) or
F. roseum 'Graminearum (8) and a
sexual stage known as Gibberella
zeae. Although the disease is often
present in commercial carnation
greenhouses, it was only recently that
the perithecia of G. zeae were found
on carnation (4). Ascospores formed
in the perithecia are ejected into the
air and thus provide an air-borne
stage of the fungus. Initial data ac
quired in a greenhouse containing
carnation plants showing a severe
outbreak of stub dieback indicated
that spore release occurred at regular
time intervals during each 24-hour
period and apparently was associated
with the environment. Perithecia are
also commonly formed on undecom-
composed stubble in any corn field
and air-borne ascospores can be found
in the air above minimum tillage corn
fields. It has been shown that asco-
spore isolates gathered from corn
stalks were uniformly virulent on car
nation stubs. Apparently the air
borne stage of this fungus is not only
capable of ejecting its spores a suf
ficient distance to be carried in wind
currents but also capable of initiating
stub dieback in carnations. The di
vergence of habit indicates that cer
tain critical environmental factors
regulate the airborne stage of this
pathogen and that this stage may play
an important role in the development
of this disease on carnations.

Effect of Temperatures
A growth chamber and temperature

gradient plate were used to study
the effect of temperature range of 15
to 32CC (59 to 90°F) on perithecia
formation. Details of the procedures
used for this investigation are de
scribed by Tschanz (6). Average num
bers of perithecia produced in these
experiments are shown in Fig. 1.
There was a direct relationship be
tween temperature and perithecial
production. A sharp decrease in peri
thecial production was noted above
28°C (83°F) and no perithecia were

produced at 32°C (90°F). The opti
mum of 28°C (83°F) for perithecial
production is closely correlated with
the optima for formation of macro-
conidia (1,3) and for mycelial growth
(3) in F. roseum.

Apparently there is a different tem
perature range for the initiation of
perithecia and their subsequent matu
ration, since ascospores were not re
leased from perithecia in all tempera
ture treatments. Although the opti
mum temperature for maturation was
not determined, temperatures be
tween 22 and 31°C (81 and 88°F) ap-

• EXPERIMENT I

• EXPERIMENT II

60

<

jj! 40
S

20

TEMPERATURE C

Fig. 1—The average number of perithecia of Gibberella zeae
(Fusarium roseum 'Graminearum') formed as a function
of temperature.
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, -..,. of
midll aJapsctJ, immature perithecia
present. This tendency indicated that
maturation of the perithecium has a
different and lower temperature range
than that for the initiation of the
perithecium.

Ascospore release was studied over
a range of 11 to 32°C (52 to 90°F).
Ascospore discharge above 26°C
(79°F) was negligible. Although asco
spore discharge was observed over
the entire temperature range from 11
to 32°C (52 to 90°F), there was an in
crease in discharge with decreasing
temperatures. Maximum discharge
was observed at 17°C (62°F).

Effect of Light
Light also influenced the develop

ment of perithecia in G. zeae. Near
ultraviolet light of low intensity is the
spectral region which most effectively
stimulates perithecial initiation; how
ever, the spectral region required for
maturation was not determined. There
was some evidence to indicate that
some waveband or wavebands within
the blue-green spectral region have an
inhibitory effect on perithecial pro
duction. The photo-stimulated sexual
reproductive nature of G. zeae was
further investigated by several studies
on possible photoperiodic response.
Gibberella zeae does not appear to re-
pond to a photoperiodic stimulus but
rather to a threshold effect for a spe
cific quantum of light. The threshold
quantum is somewhere between 0
and 4 hours of light daily. Perithecia
were also produced under a continu
ous light regime.

Effect of Relative Humidity

The effect of relative humidity on
ascospore release was studied using
two relative humidity regimes. The
specific procedures are described by
Tschanz et al. (7). In the first regime
two humidification periods were used.
The first period was entirely during
lighted hours whereas the second
period was entirely in the dark hours.
This regime resulted in two dew
periods, one during the day and the
other at night (Fig. 2). The second
humidity regime was set up so that
the first humidification started 4 hours
before dark and lasted 2 hours after
the lights were turned off. The second
humidification period started 4 hours

1800

Fig. 2—Acospore discharge from perithecia of Gibberella zeae
(Fusarium roseum 'Graminearum') expressed as a per
centage of total daily catch from cultures subjected at
23C (73F) to two daily humidification periods, one in
darkness and the odier in light. Duration of humidifica
tion and dew periods is indicated by horizontal solid
lines and shading indicates dark periods.

ated shortly after humidification <
turned off in both light and d
hours whether dew was present
not. Thus it appeared that discha
was regulated by perithecial de
dration providing mature ascospi
are present. Ascospore maturity

before the lights were turned on and
lasted 2 hours into the illumination
period (Fig. 3). Both dew periods
started about 0.5 hours after the onset
of humidification and a portion of
each dew period was in light and dark
hours. Ascospore discharge was initi-

m 3.—Ascospore discharge from perithecia of Gibberella zeae
(Fusarium roseum 'Graminearum ) expressed as a per
centage of total daily catch from cultures subjected at
23C (73F) to two daily dew and humidification periods,
one initiated in the light and ended in the dark and the
other initiated in the dark and ended in the light. Dura
tion of humidification and dew periods is indicated by
horizontal solid lines and shading indicates dark periods.
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.jars to be tigjafc dependent. This was
3tennined by the spore discharge
itterns obtained in the two humidity
gimes. In the first humidity regime
mditions favorable for discharge, an
mospheric moisture deficit, are sep-
ated by a period where light con-
tions are favorable for maturation
ascospores. The initiation of spore

•.charge was followed by a period
light of 4 or more hours duration.
the second humidity regime mois-

re conditions favoring discharge
are separated by only 2 hours of
;ht in the one instance and 12 hours

the other. Significant ascospore
icharge was only recorded after the
hour period of light. Timing of the
charge was not influenced by tem-
rature.

Conclusions

n conclusion it can be generally
ted that the environmental condi-
ns generally recommended for cul-
e of carnations are quite favorable
the development of G. zeae. Al-

ugh greenhouse glass is generally
light to screen out ultraviolet light,
t portion of ultraviolet light (near
aviolet) which is required for peri-
cial development passes through
enhouse glass in quantities large
ugh to initiate perithecial forma-
i. The temperatures of 32°C (90°F)
which perithecia are no longer
cluced and above 26°C (79CF) at
ch ascospore release is negligible

For The
Discerning
Grower

are not ideal temperatures for culture
of carnations. Raising temperatures to
30 to 32°C (86 to 90°F) when severe
disease outbreaks occur may reduce
the amount of available inoculum but
there is no evidence to indicate thai
this would be an effective disease
control measure. Control of this dis
ease will be discussed in more detail
in a future paper.
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Disease Control
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PRODUCTION PRACTICE
I. Propagation

Stock plants grown from cuttings.
As soon as rooted cuttings arrive,
unpack them and plant in steril
ized soil in new or sterilized con
tainers. Set containers on the
sterilized surface of a raised
bench. If root or basal stem rot
appears, drench soil around
plants at label recommendation
with Banrot alone or with Dexon
or Truban plus either Terraclor
or Benomyl.

To control:

Thielaviopsis Root Rot
Rhizoctonia Basal Stem Rot
Pythium Root Rot
Bacterial Canker
Bacterial Soft Rot

Hang hose so nozzle does not
touch floor.

Fill bench with propagating me
dium. Place propagating tools on
bench, cover and steam at 180°F
for '{, hourat coolest point.

OR

Prepare peat pots filling with soil
mix. Set peat pots directly on the
propagating bench or in squares
of woven-wire fencing supported
4 inches above the bench surface.
Cover and steam treat at 180°F
for y2 hour at coolest point on
the bench.

Wash hands thoroughly before
taking cuttings from stock plants.
Remove cuttings from stock plant
with a knife sterilized by dip
ping in 70% alcohol and flaming.
Cool knife before taking cuttings.
Change knives between stock-
plants.
Place cuttings immediately into
a new plastic bag or sterile con
tainer.

Apply rooting hormones with a
powder cluster. Do not dip cut
tings into any solution.
Strike cuttings directly from

A.

B,

C.

D.

E.

SEEDS FOR POT PLANT GROWERS
Write for 1976 Catalog

RAYMOND A. FLECK, INC.
1139 Street Road Southampton, Pa. 18966

Phone: ELmwood 7-9200 - Area Code 215

F.

G.

II.
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