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Greenhouse Disease
Survey—Spring 1965

Pennsylvania Department of Agriculture
Bureau of Plant Industry, Harrisburg

Ten nursery inspectors collected 1,261 plant speci
mens from 120 greenhouses in the spring season of
1965, dates January 6 to May 15.

Emphasis was placed on taking cuttings from
geranium plants that were being used as sources of
propagating material. Plant samples from 891 ger
aniums were cultured in the laboratory for disease.
Pathogens were isolated from 369 (41.4%) of the sam
ples. Over 90% of the disease was Bacterial leaf spot
and stem rot.

Geraniums infected with Bacterial leaf spot and
stem rot will appear healthy while growing in the cool
spring temperatures, but when the summer heat ar
rives, the plants deteriorate and become ragged-look
ing due to the increase in damage by the systemic
bacterial pathogen carried by the plant. Other ger
anium diseases found were Botrytis rot, Fusarium
black leg and Black stem rot (Pythium).

Chrysanthemums and carnations were also given
consideration in this study. The results from labora
tory analysis of 218 mums specimens suggest that
greenhouse chrysanthemums are less likely to be dis
eased than geraniums. Twenty-eight (12.8$) of speci
mens cultures produced disease organisms. Bacterial
infection, Gray mold (Botrytis) and Stem rot (Fu
sarium ) were conditions found.

Cuttings from 131 carnation plants were cultured.
Culture results indicate that 55 of the plants were in
fected with Bacterial wilt. Minor amounts of Fusarium

and Botrytis fungi were also isolated.
The practices connected with the culture and

harvest of greenhouse carnations are conducive to
establishment and spread of diseases. Plantings are
maintained for a long period, several months to a
year or more with temperatures and humidity favor
ing disease. Splashing water while irrigating spreads
soil pathogens, nematodes, wilt and rot diseases. Per
haps most damaging in the dispersal of disease organ-
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isms are methods of harvesting the blooms. The cut
ting instrument can readily spread disease from plant
to plant. The necessary handling of the plants while
harvesting also causes injuries through which patho
gens can enter. This is particularly favorable to bac
terial and virus inoculum.

Isolations were made from one to a few samples
of Calamondin orange, fern, tomato, maranta, peper-
omia, primrose, ivy, lily, azalea, pansy, delphinum and
orchid.

This survey was undertaken to determine the
amounts of disease present in greenhouse stocks. It
is hoped that this survey will result in better plants
for the public and greater profits for the greenhouse
operator. The use of disease-free propagating ma
terial and clean culture should help to attain this
condition.

Submitted by Henry F. Nixon, Director
Bureau of Plant Industry

The Latest on . . .

Plant Diseases
Les Nichols

Plant Pathology Extension

Dexon-Terraclor 35-35% WP and Dexon 70% WP
have been replaced by the manufacturer with Dexon
35% WP. On page 8 is the Programmed Disease Con
trol for Poinsettias for the 1965 season in which the
Dexon rates have been adjusted. If you still have
Dexon-Terrachlor 35-35% WP or Dexon 70% on hand,
use the programmed disease control tack-up sheet
from last year.
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equipment at low cost and attractive terms, especial
ly if the ad promises high profits for little investment
and hardly any work. One way to judge the sin
cerity of an offer is to evaluate the method used in
evaluating you. A company that is choosy about
whom it helps is probably sincere in its offer. Even
so, be sure the terms are really to your advantage.

A dramatic example of what the underfinanced
small businessman loses is the cash discount. Many
of the bills he receives are marked "2/10; net/30
days." This means that he will receive a discount of
2% if he pays within 10 days and that he must pay
within 30 days. The merchant who can't take ad
vantage of the discount is, in fact, paying a shade
over 2% to use the money for 20 days. That's better
than 36% on an annual basis. Proof: 360/20 x .02 =
.36.

(4) One way to obtain necessary capital is to
take a business partner. Profits will have to be di
vided, but the chances of success may be increased.
It's dangerous, however, to seek out an inexperienced
partner just for his capital and then install him as an
executive with a substantial salary. In effect, you'd
be paying an exorbitant fee for his money without the
right to discharge the debt. Besides, his lack of
knowledge coupled with his power as a partner
could be a serious hindrance.

If you do take a partner, be certain that you
have a clear, written agreement, whether he is rela
tive, friend or stranger. (5) The most obvious place
to look for money is at a commercial bank. Small
businessmen often skip it because they think it's too
tough a source. But a brass-tacks discussion with an
alert local banker will give you invaluable guidance
and lay the groundwork for loans you'll need in the
future, even if it doesn't result in a loan now.

(6) There are finance companies that specialize
in business financing. They lend to old or new firms
on the security of inventories, accounts receivable,
equipment, etc. Interest rates tend to be somewhat
high.

(7) You might be eligible for a government loan
if you don't succeed in getting a loan at reasonable

"PETERS FERTILIZERS"

A complete line of soluble and long-life fertilizer for

mulas specially designed for the commercial grower and
manufactured by ROBERT B. PETERS CO., INC., the

trade's leading commercial soil test laboratory. Drop a

card for complete price list and your free brochure,
"The Peters System Of Soil Fertility Control."

ROBERT B. PETERS CO., INC.

2833 Pennsylvania Street Allentown, Penna.

rates from a commercial source. The Small Business

Administration lends to firms that have substantial

equity capital and detailed plans that indicate a good
chance of success. An example is the case of a Penn
sylvania couple who wanted to expand their restau
rant. The man had been a chef and his wife had

had varied experience in restaurants. They had saved
$15,000, had found a suitable new location and
studied its potential, had drawn up complete plans
and had interested a local bank. The result was a

$15,000 loan, 75% of it from SBA at 5%%, the rest
from the bank at 6%, to be repaid monthly over 10
years.

(8) Another source may be the Small Business
Investment Companies set up under 1958 legislation.
Some of these financial organizations, which are li
censed by the SBA and privately run, say they will
make a special effort to support promising businesses.
For information about loans, visit your regional SBA
office.

Wherever you look for capital, there are two
things to remember: (1) You stand the best chance of
getting help if you have a good chunk of equity in
the business yourself. (2) It's more important to ob
tain ample funds than to obtain cheap funds. You
may find that it's far cheaper in the long run to pay
interest and have the use of money than to save on
interest but be underfinanced.

For The ---_-„. \/ ^
Discerning
Grower

Complete Catalogs on Request

POLYETHYLENE FILM
For Greenhouse, Sash Glazing,

Insulation and

Chemical Fumigation

All rolls are marked every foot for easy measuring.

4 MIL. MEDIUM HEAVY CLEAR

3'x 100' $ 2.60
6'x 100' 5.20

10'x 100'- Also available in black ... 8.50
12'x 100'- Also available in black ... 10.20
14'x 100' 12.00
16'x 100' 13.80
20'xlOO' 17.00
24'x 100' 20.60
28'xl00' 24.00
32'x 100' 27.20
40'x 100' 35.00

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

Phone: ELmwood 7-9200 — Area Code 215
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VIRUS DISEASES
By Richard A. Reinert

Department of Plant Pathology
University of Kentucky

The florists geranium, Pelargonium hortorum, is
one of the leading pot plants in the United States,
both in sales and numbers of plants grown. In the
1959 Agriculture Census of Horticulture Specialty
Crops, geraniums were responsible for $16,387,934 in
come in the Florists Industry and 5.6% of the value of
all flower crops. This alone speaks for the promin
ence and performance this plant holds in the mind of
the consumer. For this reason it is necessary that the
consumer be supplied with a quality product, a plant
which is as "disease-free" as possible and one that is a
proven variety in the location in which it is to be
grown.

Recently scientists haveshown that geraniums can
carry or harbor at least three, and possibly more, dis
tinctly different viruses. In most cases these viruses
are masked and in this condition the plants do not
display symptoms until the right environmental con
ditions are present. It has been found that from 60-
70% of all geraniums grown are or may be carrying
virus in a masked condition. It is not specifically
known what affect these viruses might have on the
quality of the geranium plant, because completely
healthy plants are often difficult to find.

The symptoms of the various viruses that infect
geranium are usually expressed during the months of
late November through March. The reasons for this
are not entirely known and the exact environmental
conditions, which bring about the symptoms in plants
carrying masked virus, have not been thoroughly
studied. It is presently possible to group the virus
symptoms observed in geranium into 5 distinct groups.
These are chlorosis, crinkle or leaf curl, mosaic, vein
clearing and leaf cupping.

Chlorosis. (Figure 1)
Chlorosis simply means a yellowing in various

areas of a leaf or yellowing of the entire leaf. In the
case of geranium chlorotic symptoms are usually ex
pressed in the form of ring spots, circular yellow
spots, and irregular yellow spots or line patterns which
will vary in size and shape depending on the variety
infected and the temperature at which a plant is
grown. Generally plants grown at temperatures above
70°F will display a more severe symptom, while tem
peratures below 65°F usually cause mild or almost
masked symptoms of chlorosis. The virus responsible
for causing these symptoms is a ringspot virus related
to tomato ringspot virus. Tobacco ringspot virus might
also be present in geranium but this has not yet been
demonstrated.

OF GERANIUMS

FIGURE 1. (A) Chlorotic spotting follows the veins. (B) Nec
rotic stem surface and pith. (C) A petiole (left)
with necrotic lesions and stem lesions (center
and right.

Crinkle or Leaf Curl. (Figure 2)
This symptom was one of the first observed in

geranium. It has been reported throughout Europe
and most of the United States and Canada. This virus
seems to appear only during periods of short days, low
light intensities, and cool temperatures. These condi
tions exist during the winter months and occasionally
geraniums will become so severely infected that the
stems and growing points become necrotic and die.
The symptoms of crinkle are generally characterized
by large star-shaped spots or lesions in the more ma
ture leaves. Subsequently the growing points become
infected and the curled or crinkled appearance of the
young developing leaves appears. The virus causing
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these symptoms has been named "geranium leaf curl
virus."

Mosaic. (Figure 3)
The third common virus symptom in geranium is

that of mosaic. Mosaic symptoms are the result of the
virus interferring with chlorophyll production and the
leaf develops light and dark green areas. Occasionally
malformations of the leaf also develop. There appear
to be two types of mosaic symptoms in geranium,
however, these are not easy to elucidate. The first of
these is a true mosaic where the normal green pattern
is broken into areas of darker and lighter green. The
second type of mosaic is associated with the disrup
tion of the zonal pattern in the leaf. This is a char
acteristic feature in certain varieties and caused by
anthocyanin pigments developing in a horseshoe or
circular ring pattern in the leaf. When the virus
causing this second type of mosaic is present in the
plant the condition is referred to as "leaf breaking."

A virus responsible for causing mosaic symptoms
in geranium has been isolated and studied in other
plant species but has not been identified. It is known,
however, that tobacco mosaic virus is not responsible
for causing mosaic in geranium.

FIGURE 2. Crinkle or leaf curl virus displaying curled and
crinkled appearance of the growing point.

FIGURE 3. Loss of zonation and misshapen character of leaf
are typical of virus-induced leaf-breaking dis
ease (left). The mosaic symptom on a leaf of
Pink Fiat (right).

Vein Clearing. (Figure 4)
This virus symptom is not common but is readily-

observed if present. Every vein in the leaf becomes
yellow and loses its chlorophyll and thus the name
vein clearing. The virus responsible for this symptom
has not been isolated in other plant species. The
symptoms of this virus will generally persist through
out the vear.

FIGURE 4. Yellow net vein virus symptom.

Leaf Cupping.
Leaf cupping is a symptom which has been de

scribed on the West Coast and is occasionally seen in
the midwest. The characteristic symptom of this dis
ease is the upward cupping of the leaf margins.
Leaves can also be misshapen and extremely distorted.
This virus is thought to be insect transmitted, prob
ably by means of a leafhopper.

The transmission of geranium viruses is not com
pletely understood. It is known that chlorosis, leaf



curl and mosaic may be mechanically transmitted with
difficulty. It is also suspected that the virus causing
chlorosis of different types may be soil borne and
nematode transmitted. The role insects may play in
the transmission of virus to geranium is still unknown,
however, one cannot rule out this possibility.

Virus diseases cannot be chemically controlled.
Therefore, in the case of geranium viruses, frequent
inspection of all plants is necessary especially those
plants used for propagation. All infected plants should
be destroyed. The soil, pots, bench area and all
growing areas which come in contact with geraniums
should be steamed to check the spread of virus
through infected soil. If these practices are carefully
followed in addition to controlling insects, plant to
plant spread of geranium virus diseases can be ef
fectively reduced.

POST-TRANSPLANT

HERBICIDES FOR

BEDDING PLANTS

PART 111

SCARLET SAGE

Ci-iiko Haramaki and R. P. Meahl

Dept. of Horticulture, Penn State University

The attractive scarlet sage is popularly used as a
bedding plant in flower gardens. Flower gardens like
other plant beds are difficult to maintain weed-free.
It has been shown that many annual flowers can be
grown with little or no injury in soils that have been
treated with either pre- or post-transplant herbicides.
In past tests, scarlet sage has been observed to be
more readily injured by herbicides than many other
annual flowers. The objectives of this experiment
were to observe the effects of several post-transplant
applications of herbicides on weed control and on
scarlet sage.

Methods and Materials

This report is a combination of two experiments.
In one experiment seven herbicides were sprayed and
in the other seven herbicides were applied in a granu
lar form. Each herbicide was applied at three con
centrations plus a check and replicated three times.
The following herbicides were used:

CIPC, 5 G (Pittsburgh Plate Glass)
Dacthal, 50 W (Diamond Alkali)
Dichlobenil, 4 G, and 50 W (Thompson-Hayward)
Diphenamid, 5 G and 50 W (Upjohn)
Diuron, 2 G and 80 W (Andrew Wilson) (DuPont)
EPTC, 5 G (Stauffer)
Tenoran, 50 W (CIBA)

TH-052H (Thompson-Hayward)
Trifiuralin 2.5 G and 4 EC (Eli Lillv)
Vernam, 5 G (Stauffer)

On May 2, 1964 the scarlet sage variety 'Blaze of
Fire' seeds were sown and on May 15 they were trans
planted to flats. The scarlet sage plants were planted
in the field on July 6 and an inch of water was ap
plied. Thesprayed treatments were applied on July 20
and the granulars on July 22. The silt loam soil had
been rototilled and hand hoed just prior to herbicide
application. The air temperature was 85° F and the
soil moisture was near field capacity when the spray
treatments were applied. The temperature at one inch
below the soil surface was 90° F and at six inches it
was 80° F.

Results and Discussion
The plots were examined for weed prevalence

and crop injury on August 12. The data from the
sprayed treatments are listed in Table 1 and that of
the granular applications in Table 2.

Good weed control was observed in plots sprayed
with the following herbicides at the listed rates: dich
lobenil at 4 and 8 pounds per acre, dacthal at 4, 8 and
16 pounds per acre, diphenamid at 8 pounds per acre,
diuron at 1, 2, and 4 pounds per acre, tenoran at 2,

TARLE 1

Effect of post-transplant herhicide spray applications on weed
prevalence and on scarlet sage, 1904.

Active Weed Plant
Herbicide Rate Prevalence0 Injury00

Dacthal, 50 WP 0 2.00 0.54
4 #/A 1.00 0.52
8 #/A 0.67 1.23

16 #/A 0.67 0.74

Dichlobenil, 50 WP 0 2.67 0.71

2 #/A 2.67 0.46
4 #/A 1.00 0.54
8 #/A 0.33 0.92

Diphenamid, 50 WP 0 1.33 0.38
2 #/A 1.33 0.50
4 #/A 1.33 0.38
8 #/A 0.67 0.42

Diuron, 80 WP 0 3.00 0.25
1 #/A 0.00 0.58
2 #/A 0.00 1.00
4 #/A 0.00 0.71

Tenoran, 50 WP 0 1.67 0.58
2 #/A 0.00 0.43
4 #/A 0.00 0.96
8 #/A 0.00 1.43

TH-052H, 50 WP 0 2.00 0.61
2 #/A 2.00 0.77

4 #/A 1.00 0.29

8 #/A 0.33 0.75

Trifiuralin, 4 EC 0 1.67 0.57

2 #/A 0.33 0.95
4 #/A 0.33 0.27

8 #/A 0.00 1.91

0—No weeds, 10—100* weed coverage
0—No injury, 5—dead
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