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which it will produce a distinct symptom in a
short time, preferably within three weeks. For
instance, in a few preliminary trials I have
inoculated some other plants, such as tomato,
dahlia, nasturtium, and tobacco with chrysan
themum stunt. In some of these cases the re
action is not very definite and as such I need
to know if the virus is present. By making a
mechanical transfer back to chrysanthemums a
definite symptom expression may not result un
til three months afterward. By that time the
plant in question is not in good condition.
However, if I make the transfer to a reliable
test plant and a positive test results quick
ly, I know the virus is present and I can still
work with the plant In question.

The problem poses many difficulties, but
it is a very Interesting one and one which we
shall know much more about as time goes on.

CHRYSANTHEMUM TIMING, STOCK SELECTION
AND ENVIRONMENTAL EFFECTS ON STUNT

Anton M. Kofranek

Dept. of Floriculture,
Cornell University

"Over propagation" without the normal
rest period is one of the theories of the
growers as to why stunt has developed In
chrysanthemums. This necessitates keeping
the stock plants under lights, thus preven
ting them from flowering and taking cuttings
continuously from these plants throughout
the winter. Remedies for this practice have
been suggested: first, to allow the plants
to flower "normally" in the fall and, second,
to give the plants a rest period in the win
ter (preferably in a low temperature house).
Lights could then be eliminated, if such a
treatment were used.

An experiment at Cornell was set up to
see If stunt could be induced In those plants
that were continuously used for propagation
In the winter. Such plants would not be given
a rest period.

Varieties, Sea Gull and Detroit News,
which are known to be troubled seriously
with stunt, are being used. Stuntrfree plants
of those varieties were obtained from Harry L.
Allyn, Big Flats, New York, and Al Campbell,
Philadelphia, Pennsylvania. The stock plants
were divided into three lots; one lot was
kept under lights at 60°F. in a stunt infest
ed area, the second lot was kept under lights
at 60°F. in a stunt-free area, and the third
lot was kept in a 40° house (no lights) in a
stunt-free area. The latter lot was the
check treatment. Cuttings were taken every
week from lots 1 and 2, whereas no cuttings
were taken from lot 3'

To date, only one group of cuttings from
lots 1 and 2 were allowed to flower. These
plants flowered May 9, 1949, and were checked
for healthy and stunted plants. None of the
plants which were carried in the stunt-free
area showed any signs of stunt; however, with
those plants which were exposed to stunt (lot
1) six out of 94 plants were classed as

"doubtful." The signs were not distinct enough
in these plants to be classified as either |
healthy or stunted.

From this first trial it is too early to
say whether the treatment of continuous propa
gation under lights was the cause of these few
plants showing signs of stunt. It is very
likely that these few plants contracted stunt
from the other diseased plants In the same
house.

More cuttings will be grown to the flow
ering stage this summer and fall. We are quite
sure that the data from these later flowerings
will answer the question of whether stunt can
be induced into healthy plants by means of
continuous propagation.

Some growers feel that the chxysanthemum
plants should be held at a low temperature
after they have flowered. It is the belief
of these growers that the plants will be in
a more healthy condition in the spring when
the cuttings are most desired.

An experiment is now in progress to test
the merit of these claims. Stunted and heal
thy stock of the varieties Mrs. Kidder, Sea
Gull, Marie De Petris, Long Island Beauty,
Golden Herald, Barcarole, Arcadia, and Pixie
were kept in a 40°F. cold frame during the
winter of 1948-49. Cuttings were taken in
spring 1949, and grown to the flowering stage.
The number of stunted and healthy plants which
come from both types of stock plants will be
recorded. It will then be possible to deter
mine the percentage of stunted plants which ym0,
come from healthy stock plants and vice versa.

The records to date show that in most of
the cases stunted stock plants gave rise to
almost 100 percent stunted plants. However,
the normal stock plants gave rise to about
one-half stunted and one-half healthy plants.
From these data It is evident that the cold
treatment over winter does not assure our
getting healthy cuttings from what we think
are healthy stock plants.

Plants will also be flowered in August
and September to determine what effect the
summer's heat has upon the number of stunted
plants which come from the healthy stock
plants.

A midwest grower suggests that a large
number of healthy stock plants can be pro
duced from lea,f bud cuttings taken from.
healthy flowering plants. These cuttings
would be taken in the fall at the time the
flowers are cut.

Healthy and stunted stock plants of the
variety Long Island Beauty were taken from a
planting which had 90 percent stunt. Leaf
bud cuttings were taken from these plants and
after these plants became large enough, termi
nal cuttings were taken from them and were
grown to flowering. The first group of plants
are in flower now and the records to date show
that in over 90 percent of the cases, the
plants which came from healthy stock are
stunt-free plants now. The plants which came ^
from stunted stock are all stunted in every
case. It was found that the leaf bud cuttings
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which were taken from stunted plants were much
more difficult to root than those taken from
healthv stock. This seems to be a reasonable

method for segregating healthy stock plants
from stunted stock plants.

Another group of cuttings have been
planted and will flower this September. These
data should substantiate the results from the

earlier flowering.

GREENHOUSE HEATING AND VENTILATING

Sam A. Hart

Research Fellow for Lord & Burnham
Cornell University

Studies of soil temperature have been
made when heating coils are along the sides
of the bed, a common location for pipes in
houses with ground beds. Temperature read
ings of the soil have shown that it rises
above what many growers consider optimum for
roses. Also, heating coils so placed are
unable to combat down drafts and cold spots.
Overhead heating coils do eliminate these
two objections. Since not every grower can
afford to repipe, other solutions to soil
heating and down drafts are under investiga
tion.

To date, no solution is offered for the
down drafts. Reducing the soil temperature
has definitely been obtained. Coils lying
along the side of the bed have caused the
soil temperature to reach 80°F. In spots when
the air temperature was 60°F. in the rose
house of Cornell University.

Not only is there this high temperature,
there is a large t'emperature differential
from one side of the bench to the other.

When one side was 80°F. the coolest part has
registered 68°F, it depends on the size of
the bench and the heating arrangement. In
sertion of small blocks of wood between the

pipe and the bed, to move the pipe out about
two Inches, dropped the soil temperature maxi
mum to 70°F. Also there was a more even dis
tribution of heat.

This 70°F. soil temperature is caused by
the pipes radiating heat to the beds and con
sequent temperature rise of the soil. A radi
ation shield was installed between the pipe
and the bed. This was a piece of aluminum
foil 6 inches wide. No particular pains were
taken in the installation except that it did
not touch the pipe or the wall too much.
Temperature readings showed the maximum was
66° at one time. Also, the difference be
tween the hottest and the coolest point in
the bench was only 3 to 4°. Compared to a
bench with no heating coil, a very small
heating effect Is caused by a shielded coil.

Studies to reduce the maximum tempera
ture within the greenhouse in the summer have
been undertaken. Paint shading, methods of
humidification, ventilation, and water spray
in the roof have all been studied. These

have been reported on previously. In the
case of the shading, the paint cannot be re
moved when not wanted for a cloudy spell. To
solve this, shading by cheesecloth within the

house has been tried. The cloth was strung on
wires the length of the house and rigged for
pulling out of the way when not wanted. The
cloth was installed about 18 inches below the
glass. It was believed that this would give
a chimney effect for cooling the glass and
thus the whole house. This has not proven as
satisfactory a method of the lowering of tem
perature as was hoped. A cooling is obtained
but is not as great as that by other methods.

Other experiments on the problems of
greenhouse engineering are being undertaken
and will be reported upon as the results be
come known.

ROSE PRODUCTION

Harry Kohl, Jr.,
Dept. of Floriculture,
Cornell University

Three major experiments on roses are
underway at Cornell at the present time. A
comparison of surface watering, injection, and
constant water level is now in the fourth year.
Previous experiments have shown no differences
In production, provided the same moisture con
tent of the soil was maintained. This experi
ment shows that surface watering gave slightly
more production than either injection or con
stant water level. Surface watered plots were
watered each day to maintain a high moisture
content in the soil, similar to that obtained
by the other two methods. It is difficult, If
not impossible, to surface water so frequently
by common methods. The average production of
flowers per plant per year was 33 for constant
water level, 37 for Injection, and 39 for sur
face watering.

Another major experiment is on concen
tration of calcium and potassium. The best
concentration for calcium appears to be between
100-150 ppm (Spurway), and for potassium be
tween 20-40 ppm (Spurway). Marked symptoms of
potash deficiency Occurred near the end of the
first year on the plots with the lowest potas
sium concentration (5 ppm - Spurway). The
symptoms of this deficiency are considerably
different from those ordinarily attributed to
lack of potassium.

The third major project, which was star
ted a year ago,.is on methods of cutting. The
data so far shows that cuttingTo the fTr3t
three leaflet leaf gave poor production. Cut
ting to the second five leaflet leaf alternate
ly with a knuckle-cut gave poor production in
the winter but high production In spring and
fall. Cutting to one five leaflet leaf gave
lower production than cutting to two five
leaflet leaves. Of the above methods, cut
ting to two five leaflet leaves shows best
production during the winter months. This
work is being continued and supplemented by
other suggestions on cutting arrived at fol
lowing this year's work.
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