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positive biological response to an unknown
gas, though not as conclusive as chemical
identification, is now generally accepted as
excellent evidence for the presence of ethy
lene. The etiolated pea seedling method was
used in my work to detect and measure ethy
lene as this method is quantitative and also
more sensitive than the tomato leaf epinasty
response.

•The blackspot disease of rose was in
vestigated more thoroughly since the symp
toms were suggestive of ethylene injury.
When detached blackspotted leaves were en
closed in gas-tight plastic envelopes with
healthy shoots having three leaves each, the
leaflets on the three leaves yellowed and drop
ped within seven days. Similar healthy de
tached leaves enclosed with healthy shoots
having three leaves each caused no change
in ten days. The blackspotted leaves appar
ently produced a gaseous material that
caused the healthy leaves to absciss and
similar healthy leaves either did not pro
duce such a substance or else produced it
in too small amounts to be effective. Fur
ther experiments with blackspotted leaves
beginning to have a yellow halo about the
blackspot lesion, decreased as the leaves
became yellow, and ceased when the leaves
turned brown.

Next, an experiment was conducted to
determine whether the fungus or the dis
eased tissue was producing the ethylene.
The blackspot fungus was grown in pure cul
ture on an agar medium in Petri plates. The
cultures were placed in a closed container
with pea seedlings. Ethylene was not pro
duced In amounts sufficient to be detected.
These results showed that the fungus was
unable to produce ethylene from an artifi
cial medium and were suggestive that the
fungus when on the rose leaf was not direct
ly producing the ethylene.

The possibility existed that ethylene
production by diseased rose leaves was a
characteristic of the rose plant. For ad
ditional evidence, other rose diseases were
tested for the ability to stimulate ethylene
production. Mildew or rust on rose leaves
caused a very slight increase in ethylene
production. Rose anthracnose and brown can
ker stimulated the production of an inter
mediate quantity of ethylene. The results
with the five rose diseases indicated that
the quantity of ethylene produced was depen
dent upon the fungus Involved and was not
characteristic of the rose plant. Also a
positive correlation existed between the
quantity of ethylene produced and the amount
of yellow coloration and leaf drop.

To further verify the observations made
on the blackspot disease of rose, another dis
ease, shothole of cherry which is character
ized by rapid yellow coloration and early
abscission of Infected leaves, was investi
gated for the ability to stimulate ethylene
production. Here, also, relatively enormous
quantities of ethylene are produced by In
fected leaves.

Next, tests were conducted on many other
plant diseases to determine if the phenomenon

of ethylene production was characteristic of
diseased tissues. Snapdragon rust, chrysan
themum rust, Septorla leaf spot of chrysan
themum, and Alternarla leaf spot of carnation
caused moderate quantities of ethylene to be
produced. The ray blight of chrysanthemums
and Botrytls cinerea on chrysanthemum and car-
nation flowers produced quantities of ethylene
comparable to those produced by the blackspot
of rose and the shothole of cherry.

What conclusions can we draw from these
observations? Apparently ethylene is rather
generally produced by diseased tissues. The
quantity of ethylene produced seems to be pri
marily a characteristic of the pathogen,
though there is some evidence of slight dif
ferences between different species of plants.
The mechanism by which ethylene production is
stimulated is as yet unknown. We can specu
late that the disease organism causes some
type of injury to the plant cells since other
types of injury stimulate ethylene production.
For example, rose leaves shredded with a knife
or heavily infested with red spider mite pro
duced appreciably more ethylene than did
healthy rose leaves.

Now, how does ethylene production by
diseased tissue apply to the flower business?
Certain applications are rather obvious. Ethy
lene susceptible.flowers, such as carnations,
should never be stored or shipped in tight
containers with other flowers that have a
moderate to heavy infection on leaves, stems,
or flowers. As pre-packaging becomes more
popular, the ethylene effects on flowers pro
bably will become more evident. It is possi
ble that in a small box of flowers, such as
orchids, one old flower will give off suffi
cient ethylene to cause fading and aging of
the good flowers. Another possible applica
tion relates to general greenhouse sanitation.
We all know that occasionally plant debris
accumulates in the walks and under the benches.
Such material provides an ideal place for Bo
trytls cinerea to grow and sporulate. In
turn, these spores may be blown about to land
on blossoms and leaves where they germinate
and cause an infection, and such infected
plants may be stored, packed, and shipped
with healthy flowers. It is conceivable that
Botrytis on plant debris could produce suffi
cient ethylene in a closed greenhouse to
cause dropping of blossoms by certain plants.
In any event, the fact that diseased tissues
do produce ethylene is an additional reason
why we should carry out the best possible
spray program for disease control.

BULB DISEASES

Donald M. Yoder,
\1 Dept. of Plant Pathology,

Cornell University

Bulb diseases have continued to receive
considerable attention both at Ithaca and
here at Farmingdale. Mersolite 8 at one pound
to 800 gallons as a five minute dip has given ^
good control of Narcissus Basal Rot In a
series of experiments recently concluded.
There seems to be considerable latitude in the
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use of this material since increasing this
concentration five fold does not injure the
bulbs. Increasing the treatment time to as
much as three hours gave progressively bet
ter control of Basal Rot but the longer treat
ment periods caused some delay in flowering.
Treatment Immediately after digging is pre
ferable to waiting a few days and is not
harmful to the bulbs. This treatment may
be repeated at planting time without in-
Jury.

During an epidemic of Bptrytis Fire of
Tulips here last year, the most promising
sprays for Botrytls control were found to
be Silver Nitrate, DITHANE D-14, KARBAM,
FERMATE, and ZERLATE but none of these ma
terials gave complete control under the
conditions of the experiment. Bulb treat
ment tests to eradicate Botrytis from in
fected bulbs are underway. The factors pre
disposing the plant to Infection will be
studied with a view to predicting epidemics
and establishing a warning system.

We have been experimenting with corm dips
for the control of Fusarlum rots and Yellows
disease of Gladiolus for several year's^ The
best conTroi or tnese diseases has consistent
ly been obtained with N. I. CERESAN or Cor
rosive Sublimate. The latter and occasional
ly the former have caused a few days delay
In reaching peak flower production with some
varieties, but the delay Is usually compen
sated by greater flower production than In
the untreated. Other generally satisfactory
fungicides have been LYSOL, DOW 9-B, and
CERESAN M. We have been experimenting with
dusts to replace the dip treatments for corm
rot control. Results to date have been in
conclusive but are being continued. ARASAN
applied as a dust shows promise of giving
consistently good control and does not cause
a delay In flowering as the mercury fungi
cides usually do1.

Experiments with Botrytls Leaf Spot and
Corm Rot of Gladiolus have snown tnat there
Is no correlation between the amount of leaf
spotting in the field and the amount of Bo
trytls Corm Rot that will develop in storage.
A variety may be heavily spotted in the field
but If the corms are properly cured and stor
ed the Botrytls Corm Rot developing in stor
age may be negligible. Botrytis Corm Rot did
not develop in corms that were dried properly
after harvest and were stored under dry con
ditions, although corms of the same lot stored
under moist conditions without proper drying
developed serious amounts of Botrytis Corm
Rot. It has been found that foliage can be
protected from Botrytis by weekly spray ap
plications of DITHANE D-14 or PARZATE. These
same spray tests have shown that copper sprays
may cause considerable burning of Gladiolus
foliage.

Experiments underway this season on Glad
iolus include a test of several soil fumigants
for the eradication of Gladiolus Fusarlum from
the soil and a test of four fungicides used as
side dressings at several different intervals
during the growing season. We are continuing
to cooperate with a number of other stations
in all parts of the United States In an experi
ment designed to test the behavior of the

better corm dips under widely different en
vironmental conditions and soil factors. In
connection with this experiment, a search is
being conducted for soil organisms antagonis
tic to Fusarlum. Attention is also being
given to this aspect of the Narcissus Basal
Rot problem. Finally, an experiment to test
the effectiveness of a number of fungicides
applied as dust, both singly and in combina
tion, in the control of Fusarlum storage rotf
will be completed this season.

CHYRSANTHEMUM STUNT, ITS /
NATURE AND SPREAD J

John R. Keller,
Dept. of Plant Pathology,

Cornell University

During the past year some good progress
has been made towards understanding the nature
and behavior of the chrysanthemum stunt dis
ease. Many of you are undoubtedly familiar
with Dr. Brierley's results at U.S.D.A. point
ing to the virus nature of this disease. My
work at Cornell has also borne out this fact.
I have been able to transmit this virus to
healthy chrysanthemums by three different
methods; cleft grafting, leaf rubbing, and
by the dodder bridge technique.

It has been fortunate that I have had
the variety Vibrant to work with. If any of
you have been growing this variety and have
had stunt in it, you know that once the plant
is stunted, it virtually does not grow there
after. Because of this factor, I have been
able to diagnose the presence of the disease
without having to carry the plants through to
flowering. With both Vibrant and Sea Gull a
light flecking is produced consistently on
the young leaves, when In the stunted condi
tion. However, the greenhouse has to be free
of insects to prevent confusion from insect
injury.

By using these two varieties, I have found
the period between infection and the detection
of stunt to be much shorter than previously
supposed. Using the cleft grafting technique
symptoms have appeared in one month, with leaf
rubbing from 2-3 months, and from 2-3 months
with the dodder bridge technique. But even
this length of time between inoculation and
symptom expression makes our progress slow.

There Is evidence from the transmission
work that this virus is very highly infective;
that is, it is very easily transmitted and es
tablishes itself readily. I have had quite a
few cases of accidental inoculation of healthy

plants merely by handling healthy plants af
ter handling stunted plants. I caution you
against doing the same thing; if you've hand
led stunted plants, wash your hands thorough
ly before handling healthy ones. However,
even if you accidentally contaminated some
of your healthy plants, most likely you would
not notice any stunt in those plants in the
same growing season. Your trouble would
arise when you took some cuttings from those
plants, then you would probably get some
stunt.

My present aim is to work with the broad
host range of the virus. To do this I must get
the virus into some suitable test plant In
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