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Inspecting the annual flower trials at Penn State are Dr. Darrell Walker, head of the Department of Horti
culture (right), with Marvin Runner. Mr. Runner is currently in charge of planting and maintenance of the
display gardens.
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JOSEPH M. JOHNSTON, JR. MEMORIAL SCHOLARSHIP FUND

The Pennsylvania State University • 100 Old Main • University Park, Pennsylvania 16802 • Telephone 814 - 865-6589

CONTRIBUTIONS TO SCHOLARSHIP

FUND TOTAL $34,158

THE GOAL IS $50,000

In recognition of the innumerable contributions of Joseph M.
Johnston, Jr. to the Floricultural industry, a Memorial Scholarship
Fund has been established as a fitting tribute and a living memorial to
him. Joe Johnston was unselfish with his time and talent for develop
ing the Floriculture program at The Pennsylvania State University.
The Scholarship Fund will contribute to the program for which he
worked so hard.

Contributions to the Scholarship Fund from friends and business
associates and from the Pennsylvania Flower Growers and the Penn
sylvania Retail Florists now total more than $34,158. The goal of the
Joseph M. Johnston, Jr. Memorial Scholarship Fund is $50,000. Its
purpose is to aid needy students enrolled in Floriculture at The Penn
sylvania State University. Only the interest on the principal will be
used for the scholarships.

Contributions are tax deductible. There are substantial tax savings
through contributions of securities and other property to the Scholar
ship Fund. The Penn State Foundation at the above address will pro
vide information on this subject.

Please make or pledge your contribution to the Joseph M. John
ston, Jr. Memorial Scholarship Fund at the above address. Build a
memorial to Joe Johnston.



JUNE GRADUATES RECEIVING

JOHNSTON MEMORIAL SCHOLARSHIPS

Bruce Hadley James Louden Ted Palpant

SENIORS IN FLORICULTURE

AWARDED SCHOLARSHIPS

Debora Frobe David York



TWENTY FLORICULTURE STUDENTS

AWARDED JOHNSTON MEMORIAL

SCHOLARSHIPS FROM 1966 to 1972

The purpose of the Joseph M.
Johnston Memorial Scholarship Fund
is to award scholarships to Penn State
students majoring in floriculture who
maintain a high scholastic average
and have financial need. Beginning
with the 1966-67 school year, a total
of 20 individual students have re
ceived scholarships from the Johnston
Memorial Fund. Eight of these stu
dents have been awarded scholarships
for two academic years, and two stu
dents have received scholarships for
three academic years.

The students receiving Johnston
Memorial Scholarships and the name
of their hometown are listed below:

Year 1966-67

Martha White Hunsberger
Willow Grove, Pa.

Sandra Weiser
State College, Pa.

Year 1967-68

Martha White Hunsberger
Gerald Nickeson

Towanda, Pa.
Robert Smith

Waterford, Pa.

Year 1968-69

Gerald Nickeson
Alice Roemer

Tamaqua, Pa.
Edward Vasilcik

Cheswick, Pa.

Year 1969-70

Ted Palpant
State College, Pa.

Kerry Petusky '
Camp Hill, Pa.

Gerald Nickeson
Tae Sik Ro

Butler, Pa.
Alice Roemer

Year 1970-71

Bruce Hadley
Bradfordwoods, Pa.

Kerry Petusky
Jon Fobes

Erie, Pa.
Ted Palpant

Year 1971-72

Jon Fobes
Debora Frobe

Pittsburgh, Pa.
Bruce Hadley
Phyllis Kulik

Pittsburgh, Pa.
James Louden

Pittsburgh, Pa.
Diane Malcolm

Arlington, Va.
Margaret Moser

Fishkill, N.Y.
Ted Palpant
Andrea Robinson

Glenshaw, Pa.
David York

Warren, Pa.
Debora Frobe

Nancy Hall
Julian, Pa.

Phyllis Kulik
Roger Styer

Harleysville, Pa.
David York

We also thought you might like to
become acquainted with some of the
scholarship recipients. We photo
graphed the students who were en
rolled in the floriculture program dur
ing the spring term, 1972. For those
that have graduated, we have in
cluded brief notes about their flori
culture careers.

Jon Fobes will be entering graduate
school at the University of California,
Davis this fall. He will be majoring in
cytogenetics, a specialized area of
biology of interest to plant breeders.

Debora Frobe is a senior interested

in greenhouse flower crop production.

Bruce Hadley is a graduate student
in floriculture plant pathology at Penn

— 2 —

State. Dr. Paul Nelson is his thesis
advisor.

Nancy Hall is a senior interested in
greenhouse flower crop production.

Martha White Hunsberger is mar
ried to a landscape architect employ
ed by a year-round residential devel
opment on Cape Cod. Martha main
tains her interest in floriculture with
home gardening while she devotes
time to her young family.

Phyllis Kulik is a senior interested
in greenhouse flower crop production.

James Louden will enter the Uni
versity of North Carolina School of
Dentistry this fall. Although Jim has
a keen interest in plants, he is one of
the few scholarship recipients not
continuing a career in the flower in
dustry.

Diane Malcolm is a grower at Fet-
zer Greenhouses in Hartsville, Pa.

Margaret Moser has accepted a po
sition with the Carey Arboretum, a
Division of the New York Botanical
Garden, located at Millbrook, N.Y.

Gerald Nikeson worked with Mar
cus Sensinger in Lehighton, Pa. for
several years as a grower. He has
plans to start his own greenhouse
business, but is presently unemployed
for health and personal reasons.

Ted Palpant, one of our most active
undergraduates in Horticulture, grad
uated in June, 1972. He is beginning
his floriculture career as a grower
with Niedens Hillside Floral, Inc.,
carnation producers in San Diego,
California.

Kerry Petusky joined Yoder Broth
ers, Inc. upon graduation in June,
1971. He has just been promoted to
grower in charge of plant production
at Yoder's Robinson Avenue green
houses in Barberton.

(Continued on back cover)



ECONOMIC IMPACT OF AIR POLLUTION

c TO GREENHOUSE CROP PRODUCTION

IN SOUTHEASTERN PENNSYLVANIA

James W. Carroll and J. Dean Jansma1

Social awareness and concern
about environmental pollution and air
resource quality have intensified in
recent years. Harmful air pollution
effects to humans, animals and plants
have produced public demands and
action for more restrictive pollution
control laws and resource manage
ment programs. Air quality manage
ment and air pollution control de
cisions are dependent upon econo
mic analysis on the nature and mag
nitude of benefits and costs assoc
iated with air pollution reductions.

Analyses of economic effects over
time are necessary to evaluate the ef
fectiveness of existing air pollution
control agencies, programs and laws,
to establish new short and long run
programs and research priorities in
air pollution, and to determine the
level of air quality and pollution con
trol activity which can be realisti
cally attained. Evaluating the bene
fits of air pollution control is one of
the most difficult tasks limiting eco
nomic analysis of this environmental
resource problem. The benefits of
reducing air pollution may be viewed
as the prevention or reduction in
damages incurred from its effects,
that is, the avoidance of loss. Empiri
cal analysis of direct air pollution ef
fects to living organisms including

1 Respectively Graduate Air Pollution
Trainee in Agricultural Economics and
Associate Professor of Agricultural Eco
nomics. Publication no. 251-72 from the
Center for Air Environment Studies, The
Pennsylvania State University. This in
vestigation was supported by The Office
of Air Programs, Environmental Protec
tion Agency, Grant No. AP00022, ad
ministered through the Center for Air
Environment Studies.

people, animals and plants involves
the identification, quantification, and
economic evaluation of damages oc
curring due to the existing level of
air quality.

Air pollution damages to vegeta
tion are important in viewing econo
mic effects to agricultural crop pro
duction, forest lands, and ornamental
plantings, as well as serving as one of
the most sensitive indications of en
vironmental quality degradation. For
this reason, an economic effects study
of air pollution damages to green
house crop production in Southeast
ern Pennsylvania was conducted from
November 1970 to September 1971.
This study was a cooperative effort
of The Department of Agricultural
Economics and Rural Sociology and
The Center for Air Environment Stu
dies, an interdisciplinary unit es-
stablished to coordinate research and
instruction concerning the interaction
of man and his environment. The pri
mary objective of this investigation
was to assess the magnitude, in dol
lars, of direct air pollution effects to
commercial greenhouse crop produc
tion in an air-basin region, as a mea
sure of air pollution control benefits.
The specific greenhouse crop produc
tion study served as a model applica
tion of a general methodology de
veloped to measure the costs of direct
air pollution effects. (2)

Greenhouse Crop Production
in Southeastern Pennsylvania

Economic effects of air pollution to
commercial greenhouse crop produc
tion were studied in five Southeast
ern Pennsylvania Counties: Bucks,
Chester, Delaware, Montgomery, and
Philadelphia. This air pollution effects
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study centered on greenhouse crops
for several reasons. First, air pollu
tion is a year-round phenomenon, and
in order to study its economic sig
nificance and trends, year-round anal
ysis of effects to plants is desirable.
Many greenhouse operators engage
in crop production year-round, expos
ing plants to the ambient air.

Second, the time period between
incidence, recognition and evaluation
of air pollution injury to plants is im
portant in accurately assessing crop
production effects. It is important that
the grower as well as the researcher
have knowledge of plant character
istics, environmental factors and typi
cal stresses for correct diagnosis and
evaluation of air pollution damage.
Greenhouse output is labor intensive,
the growers are well-trained in their
special horticultural crops and they
keep constant surveillance of their
crops.

According to the Pennsylvania De
partment of Commerce (4), agricul
ture, including greenhouse crop pro
duction, is an important industry in
Bucks, Chester, Delaware and Mont
gomery Counties, and is carried on in
a limited degree in certain areas of
Philadelphia County. In 1969, based
on wholesale value of production,
Chester and Bucks Counties ranked
first and second respectively in the
production and sales of flowers and
foliage plants in Pennsylvania. The
five county study area accounted for
approximately two-fifths of the states
greenhouse crop sales of $24.6 mil
lion. (5)

The five counties included in the
greenhouse crop study have been
designated the "Southeast Pennsyl
vania Air-Basin" by the Pennsylvania



Bureau of Air Pollution Control. (3)
Based on high air pollution potentials,
eleven specific air-basin regions have
been defined in Pennsylvania, with
five Southeast Pennsylvania Air-Basin
being, by far, the largest of such geo
graphic areas. In addition, the five
counties in the study comprise one of
the six Air Pollution Control Regions
in Pennsylvania, established to pro
mote local investigation of air pollu
tion problems and local administra
tion and enforcement or control laws.
Thus, utilizing the Southeast Penn
sylvania Air-Basin for the greenhouse
crop investigation promotes clarity
and provides a more thorough under
standing of air pollution effects where
air pollution potentials are greatest.

Crop Investigations and Loss
Evaluation Procedure

Investigation of virtually the entire
population of commercial greenhouse
operations2 in the five county study
area was made over a one year time
period, November 1, 1970 to Septem
ber 30, 1971. The one year study per
iod was selected to account for a full
range of seasonal weather conditions
and meteorological variations. The
technique of comprehensive field in
vestigations at all greenhouse loca
tions in the Southeast Pennsylvania
Air-Basin was chosen to avoid the
unmanageable task of developing a
representative sample of crop growers
and then extrapolating air pollution
damage effects from these growers to
all growers. Air pollution potentials
and actual effects on vegetation are
unique to the locality under analysis
and the time period of a given study.
Air pollution damage potentials vary,
and whether vegetation damages oc
cur depends upon many variables in
cluding meterological and plant en
vironmental factors.

Economic evaluation of air pollu
tion greenhouse crop damages re
quires identifying, physically quanti
fying and valuing in dollar terms eco
nomic losses. The identification of air
pollution damages to crops was based
on visible effects to plant parts by
observing the nature and patterns of
lesions, foliar discoloration of chloro-

2 Commercial greenhouse units are defined
as farms with annual sales of $2,500 or
more by the U.S. Census of Agriculture.

sis, and death caused by various pol
lutants. In order to fulfill the com
prehensive field observation require
ments for all commercial greenhouse
locations, and to minimize the sub-
jectiveness of loss quantification judg
ments, several groups of personnel
participated in the study. Through
out the study year, constant surveil
lance of greenhouse crops was
achieved through commercial green
house operators' observations and re
port channels established through
mail report forms and County Agri
cultural Extension agent communica
tion channels established at the be
ginning of the study year. County
Agricultural Extension agents and a
regional Penn State horticultural
agent provided in-the-field expertise
to pinpoint specific problem areas.
Finally, the chief investigator of this
study, trained in recognizing air pol
lution injury to plants, responded to
all reported damage cases and con
ducted personal field visits and inter
views, investigating the 177 commer
cial greenhouse crop production fa
cilities in the Southeast Pennsylvania
Air-Basin.

Crop damages were measured in
terms of significant units of crop out
put (blooms, pots, market packs, etc.)
lost in order to facilitate economic
evaluation. Air pollution damages
were quantified in those cases where
injury to plants resulted in loss of
sales of crop output. Cases where
minor injury to crops were observed,
but did not significantly affect final
product sales were not assessed. The
use of present market prices for eco

nomic effect measures were then em
ployed to obtain final dollar loss esti
mates. If price flexibilities for green
house crops are developed at some
future date, indicating price behavior
as supply of crops change, then loss
estimates may be more objectively
calculated by revaluing the significant
units of output identified as lost.

Results of the Investigations
From continual crop observations

and comprehensive field investiga
tions throughout the study year, a
total of 15 greenhouse crop producers
were found to experience crop pro
duction losses from air pollution. The
spatial distribution of these operators
by county is as follows: 4 in Bucks,
3 in Chester, 3 in Delaware, 3 in
Montgomeiy, and 2 in Philadelphia.
These operations represent damage
cases in which air pollution crop in
jury resulted in loss of sales of crop
output.

The total economic losses due to
air pollution damages to commercial
greenhouse crop production during
the study year were estimated to be
$17,564. The aggregated greenhouse
crop losses by county are presented in
Table 1. The total loss estimate de
termined was separated according to
identifiable plant damaging pollutant,
crop affected, and significant units of
the crops lost. The specific air pollu
tants found to cause damage, in de
creasing order of significance, were
ethylene, oxidants (ozone, peroxy-
acetyl nitrate or PAN, and nitrogen
dioxide), sulfur dioxide, pesticides,
and particulate matter. The total eco-

Table 1. Total Dollar Losses from Air Pollution Greenhouse Crop Effects in Southeastern
Pennsylvania.

Southeast Penna.

County

Air-Basin Case Study
November 1970 to

September 1971

1969 Pennsylvania
Statewide

Survey0

Stanford Research
Institute Study

Nationwideb

Bucks $5,715 $14,500 $288,879
Chester 1,645 5,100 244,040
Delaware 1,330 None

recorded
212,365

Montgomery 8,224 11,700 237,893

Philadelphia 650 None

recorded
34,338

Totals $17,564 $31,300 $1,012,515

" The 1969 statewide survey of air pollution damages to vegetation in Pennsylvania estimates account for
1969 damages and damages reported from previous years when identified by greenhouse operators.

b The Stanford Research Institute Study estimates of losses are for damages inflicted by the oxidant pol
lutants only (ozone, PAN, and nitrogen dioxide) during 1969. The estimate is based on a 10 percent loss
of total dollar sales of floral products annually in each county.
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Table 2. Types of Air Pollutants Responsible for Damages to Greenhouse Crops in the
Southeast Pennsylvania Air-Basin from November 1, 1970 to September 30, 1971.

Losses by Type of Air Pollutants

Sulfur Dioxide Particulate Total
County Ethylene Oxidants and/or H2S04 Pesticides Matter Losses

Bucks $1,000 $ 440 $2,295 $1,975 None $5,715
Chester None 1,477 178 None None 1,645
Delaware None 1,070 None None 260 1,330
Montgomery 7,450 639 135 None None 8,224
Philadelphia None None 200 450 None 650

Totals
Specific
Pollutant Losses

8,450 3,616 2,808 2,425 260 17,564

as Percent of
Total Losses 48.1% 20.6% 16.0% 13.8% 1.5% 100%

ford study, and floral product losses
for these counties combined were
estimated to be in excess of $1 mil
lion in 1969. The great discrepancy
between direct losses found to occur
when comprehensive field investiga
tions were conducted and losses esti
mated using the Stanford predictive
model of air pollution damages indi
cates that such predictive and extra-
polative models must be checked
through systematic loss estimates
based on direct observations and
field investigations in sample areas of
the total region studied. The Stan
ford study was continued in 1971,
with refinements being made to im
prove the accuracy of this vegeta
tion loss estimation procedure. Pre
dictive models, which are useful for
economic evaluation of air pollution
effects over large geographic areas,
are severely hampered by the large

For The
Discerning
Grower

number of variables potentially im
portant in air pollution vegetation ef
fects, and the nonpredicrive behavior
on many of these variables over time.

Evaluation and Conclusions

Measures of air pollution damage
costs to vegetation are vital in air re
source management and air pollution
control decision-making. In addition,
air pollution vegetation effect studies,
such as this greenhouse crop study,
are useful to crop growers if the
studies are structured to provide spe
cific information on the types of crops
affected, specific air pollutants respon
sible for damages, and geographic
location of these effects. This informa
tion may facilitate grower adapta
tions and adjustments in their crop
production to minimize air pollution
effects.

Quantification of air pollution vege
tation damages in terms of significant
units of output provides a common
yield effect measure which can be
valued in dollars. Present air pollu
tion vegetation effect literature is
seriously deficient of objective crop
yield and output effect measures
which can be uniformly applied in
laboratory and field investigations of
air pollution injury. A variety of such
output and yield effect measures must
be employed in order to evaluate the
full range of effects to all types o£
agricultural and ornamental crops
grown.

Finally, differences in the patterns
(Continued on page 6)

nomic impact of these pollutants by
county is shown in Table 2. Green
house crops affected were: 1) cut
flowers including orchids, roses, and
chrysanthemums, 2) potted plants in
cluding begonias, chrysanthemums,
geraniums, cyclamen and hyacinths,
and 3) bedding plants including pe
tunias, snapdragons and browallia.

In Table 1, the economic losses to
greenhouse crop production found in
the Southeast Pennsylvania Air-Basin
in 1971 are compared with two other
studies in which commercial green
house crop production losses in the
five county area were estimated in
1969. A 1969 statewide survey of air
pollution damage to vegetation in
Pennsylvania found losses at eleven
greenhouse operations in the South
east Pennsylvania Air-Basin, includ
ing locations in Bucks, Montgomery
and Chester Counties. (6) The total
dollar loss estimate, however, in
cluded both direct losses that occur
red during 1969, and other damages
from the previous several years when
long term problems were identified
by growers.

The Stanford Research Institute
undertook a nationwide study of air
pollution vegetation damages in 1969,
and losses were estimated in 514
counties in the United States in which
air pollution levels were believed to
be toxic to plants. (1) Data on hydro
carbon emissions were used in an
arbitrary estimate of percentage crop
yield lost due to oxidant air pollu
tion in each county. The percentage
loss was then applied to the total
sales of agricultural crops in each
county to yield loss estimates. The
five Southeast Pennsylvania Air-Basin
counties were included in the Stan
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AIR POLLUTION

(Continued from page 5)

and magnitudes of economic effects
occur from air pollution over time
within the same geographic area and
between locations, requiring compre
hensive field investigations of vege
tation effects over time. In the com
mercial greenhouse crop study, a se
lected sample of ten greenhouse op
erations incurring losses from air pol
lution over a two year time period
were analyzed. Greenhouse crop
losses were first investigated during a
1969 statewide survey of air pollution
damages to vegetation in Pennsyl
vania, and then investigated a second
year during this Southeast Pennsyl
vania Air-Basin study.

Crop losses for individual proce
dures over the two year period were
found to increase in magnitude in
one case, remained constant in 2
cases, declined in 5 cases, and were
eliminated in 2 cases. Major factors
found to be significant in explaining
these variations in crop losses over
time include: 1) variation in natural
air pollution effect factors in the en
vironment such as the weather, 2) air
pollution control effects through state
and local investigation and enforce
ment of existing air pollution control
laws and imposition of new regula
tions, and 3) various adaptation and
adjustment practices undertaken by
crop producers to minimize air pollu
tion effects. These diversified and in
terrelated factors contribute to the
changing nature of air pollution eco
nomic effects over time and require
continuous monitoring to attain rea
sonably accurate estimates of air pol
lution costs.

A better understanding of the mag
nitude of air pollution damages to
vegetation as well as human health
and animal life, is crucial in choosing
among alternative short and long run
trade-offs in air resource use and
quality control. In terms of vegetation
effects, both preventative and curative
policies are being explored. For long
er term planning, reductions in the
levels of air pollutants in the atmos
phere provide the best overall pro
tection of plant life. In the short
term, research is continuing on pre
ventative measures and practices

which may be employed to minimize
pollution injury. Several crop produc
tion practices to minimize pollution
effects include: 1) the application of
chemicals to plants which either de
stroy or absorb air pollutant agents,
2) utilizing crop varieties with known
air pollution resistance, and 3) locat
ing crop production facilities and
acreages in low pollution potential
areas.
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