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Just five days after potting, the new growth on
some pot mums began to turn a beautiful white.
This went beyond the usual chlorosis; the chlorophyl
completely disappeared. The only way these plants
could stay alive was to draw on food manufactured
by the older leaves which did not become chlorotic.

This looked like a response to an herbicide,
possibly amino triazole. A test was set up with
the same cultivars. Amino triazole treatments
produced identical symptoms (Figure 1). But the
original plants came from a range where amino
triazole had not been used. The potting mix,
ProMix B, was free from herbicide contamination.

To check the possibility that the clay pots were
contaminated, some pots were emptied and repotted
with new cuttings in new ProMix B. These cuttings
became chlorotic (Figure 2) when the roots grew to
contact the pot. Growth was interesting. In one pot,

Figure 1. Amino triazole induced chlorosis on pot
mums.

6

(

spots vary in size, are reddish-brown and may have
grayish-white centers on the upper leaf surfaces.
As the spots increase in size and number, the
affected leaves become brown and dry.

The fungus also attacks the blossoms causing
them to darken, wither and become unsightly.

Large lesions, which may girdle the stem, often
form at tlie nodes. Dark brown to black cankers with
sunken centers are common at the base of the stems
of diseased plants. Affected plants often wilt com
pletely, even when the basal cankers do not completely
encircle the stems.

Control

This disease can be prevented by treating tlie seeds
with captan before sowing. An application of captan
spray or dust after the seedlings emerge or after
transplanting will help control it. Do not wait for
tlie spots to appear before trying to control this
disease.
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ALTERNARIA BLIGHT OF ZINNIAS
Roy W. Judd, Jr.

Extension Horticulturist

Alternaria blight of zinnias, caused by the fungus
Alternaria zinniae, can be very destructive. Certain
plantings of zinnias in the spring may be totally
destroyed by this disease.

The fungus can be carried on or within the seed.
It is possible for tlie young seedlings to be infected
before they emerge from the soil.

The most common symptom is the spotting of the
foliage (Figure 1). These appear first as individual
circular spots but rapidly become irregular. The

Figure 1. Leaf spot phase of Alternaria blight on
zinnia.
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Figure 2. Chlorotic chrysanthemums grown in pot
contaminated by leaking steam.

one of tlie 5 cuttings (Figure 3) escaped. It didn't
show chlorosis until three weeks later when it

finally became chlorotic.

A couple of pots were set aside for observation.
Two or three months later the effect wore thin and

weak but more normal growth appeared. From
this, two conclusions were drawn. The material
was unevenly distributed in the pot and was either

leachable or degradable.

At the same time, similar but less severe symp
toms were observed on cut mums in ground benches.
A row down the middle and the outer rows of the bench

were most frequently affected. This aroused specula
tion that something in the steam might be toxic.

The boiler treatment compound used in this range,
Mogul 7300, is an amine formulation used to control



Figure 3. Chrysanthemum 'Bonnie Jean' grown in
contaminated pot, the tall plant escaped
chlorosis until roots grew around the pot
to contact the contaminant.

the pH of the steam condensate. To ascertain tlie
phytotoxicity of this material, it was applied at .001,
.01, .1, 1.0 and 10 ml (in 100 ml H20) to chrysanthe
mums growing in a 3(compost):2(peat):l(sand) mixture
in 3" peat pots. While at 10 ml the plant died, at 1 ml
the plant did survive. This is an extremely high rate
and indicates a low level of phytotoxicity. But at lower
rates, chlorosis developed.
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Table 1.

Existing
Temper
ature

Temperatures at which condensation will

occur from air at indicated relative

humidities.

Percent Humidity
100 90 80 70 60 50 40 30 20

100 100 96 92 88 83 77 70 61 49

90 90 86 83 78 73 68 61 52 41

80 80 77 73 69 64 59 52 44 33

70 70 67 |63 59

50

55 49

45 40

43

34

35 33

60 60 57 53

50 50 47 44 36

40 40 37 34

Control

Controlling the humidity will help reduce Botrytis
infections. This can be done in two ways; by the
addition of heat or through the use of fans. Heat
reduces the relative humidity by raising the temper
ature , producing air currents and causing an outward
flow of humid air through open top ventilators. (Not
applicable in most plastic greenhouses.)

Fans, both within the greenhouse and exhaust, will
help reduce humidity. Fans in the greenhouse (HAF,
see Connecticut Greenhouse Newsletter No. 56) reduce
the moisture at the soil level and around the plant parts
Exhaust fans could be set on humidistats to remove the

air when the humidity reaches about 80%.

Fungicides such as benomyl and daconil can be used
in conjunction with heat and fans to reduce Botrytis
problems.
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BOTRYTIS-THE COOL DISEASE
Roy W. Judd, Jr.

Extension Horticulturist

Botrytis, the omnipresent disease that attacks
most greenhouse crops, may become more of a
problem in Connecticut and other northern states
in tlie future. If so, it can be blamed on the high
costs of heating greenhouses and the change to
cooler growing crops.

Botrytis grows best under cool conditions,
45-60°F. It is able to grow freely at 41°F and
slowly at 32-36°F. Contrasting, growth is slowed
above 70°F, strongly inhibited at 86-95°F and
killed in 15 minutes at 131°F under moist conditions.

A requirement for a Botrytis infection is free
moisture on the plant. This is necessary for 8 hours
or more, depending on temperature and the part of
the plant attacked. Free moisture on the plant may
be more common this winter, especially if green
houses are kept at cooler night temperatures; less
ventilation is used and wider temperature fluctua
tions occur.

The amount of moisture that air will hold decreases

as the temperature falls, until condensation finally
occurs (the dew point). Air at 70°F will hold twice
as much moisture as it will at 50°F. Therefore,
half of the moisture will condense out of saturated

air as the temperature falls from 70° to 50°F.

From data in table 1, one can determine for air
of a certain temperature and relative humidity how
low the temperature can fall before condensation
will begin. For example, in a greenhouse at 70°F
and 80% relative humidity, condensation will occur
with a 7 degree drop to 63°F.
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Distillation and condensation on soil or chemical

breakdown was postulated to result in a phytotoxic
product. To approximate greenhouse boiler opera
tion, a 10% v/v mixture of Mogul 7300 and water was
boiled for 90 minutes, the steam being directed to a
half bushel hamper containing 3" clay pots and 2 soil
samples (ca 1 liter each) wrapped in cheesecloth.
The hamper was loosely but thoroughly enclosed in
newspaper. On the following day, rooted chrysanthe
mum cuttings were planted into this and untreated
soil in treated pots.

All plants were affected. A varietal response was
noted (Figure 4). 'Southern Sun' became distorted.
'Nimbus' and 'Symphony' showed the typical chlorosis.
An unnamed cultivar showed only slight chlorosis.

During these experiments, other reports were noted
in the literature. Drummond and Vasiloff reported
phytotoxic contaminants in steam in the Abstracts of

Figure 4. Chrysanthemum response to distillate from
Mogul 7300. Cultivars are, left to right,
'Southern sun,' 'Nimbus,' 'Symphony,' and
unknown.



the 1974 Annual Meeting of the N.E. Division of the
American Phytopathology Society. They indicate that
cyclohexylamineor2hydroxyethylamine might be the
toxic chemicals. * Hughes and Sangster reported two
instances of phytotoxicity in Grower Notes, Feb. 1975
(Ontario, Canada). The pattern on ground benches was
liie same; phytotoxicity where the steam was injected
and at the edges where the cover was held down.
Another instance was observed in Massachusetts by
one of the authors.

The heating system in the range where this occurred
was designed so that the boiler was actuated directly by
the thermostat. This meant that, after firing, the
boiler would gradually cool, allowing quantities of the
amine to distill over into the steam mains. When the

steam was turned on to pasteurize a bench, some of
this rather concentrated material probably was injected.
Droplets blown in with the steam probably caused the
phytotoxicity along the bench edges since condensation
should have been rather uniform along the bench but
phytotoxicity was not.

Chlorosis of the plants in pots was atrributed to
a steam leak at the end of the house where the pots
had been stored. The amount of amine in these pots
must have been considerable. Leachate from these

pots induced chlorosis of weeds growing beneath the
bench. And although leachable, enough amine
remained in the pot to cause chlorosis of a second
crop planted in some of these same pots.

These compounds are widely used with no detri
mental effects. Only under unusual circumstances
does phytotoxicity occur. If you experience symptoms
such as these, check your boiler treatment. As stated
earlier, these volatile amines can and should be care
fully controlled by a pH test.

*Mr. K. J. Zinkan of The Mogul Corporation, Chagrin Falls, Ohio 44022 stated
that several types of volatile amines are available including morpholene,
cyclohexylamine and dethylaminoethanol (DEAE).
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WE'RE NUMBER ONE IN NEW ENGLAND-
Roy W. Judd, Jr.

Extension Horticulturist

According to ih.e August 1975 New England Crop
and Livestock Reporting Service, Connecticut is the
leader in cash receipts from farm marketing in
nursery and greenhouse sales (Table 1).

Table 1.
State 1972 1973 1974

Maine 2.6 2.9 3.5 M D

New Hampshire 4.0 4.4 5.4 I O

Vermont 1.0 1.1 1.3 L L

Massachusetts 26.9 30.1 36.2 L L

Rhode Island 5.5 6.2 7.4 I A

Connecticut 29.7 33.3 39.9 O
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-BUT NUMBER THREE IN CONNECTICUT

However, it ranks third in sales in Connecticut
behind milk and eggs (Table 2). We have to try harder,

Table 2.

Commodity 1972 1973 1974

Milk 48.0 52.0 58.9 M D

Eggs 39.7 56.9 53.3 I O

Nursery and L L

Greenhouse 29.7 33.3 39.9 L L

Tobacco 22.0 20.7 27.7 I
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