
rots, use Dexon or Truban. Be sure to follow

manufacturer's directions when using these materials.

PHYSIOLOGICAL WILT0 Snapdragons have been
known to wilt during periods of bright weather for
no apparent reason (figure 3). This has been attri
buted to insufficient water, a temporary water
deficit, root damage from high soluble salts,
girdling of the stem by Botrytis or Rhizoctonia,
roots injured by Pythium and infection by Verticillium.
In 1960 Cornell University did an in-depth study of this
problem. After all experiments were completed, they
felt that the wilting was due to infection from Pythium.
This soil-borne pathogen is extremely difficult to
eliminate and keep out of greenhouse benches.

Figure 3. Physiological wilt is not really physio
logical, usually being caused by non-
lethal infections of roots by Pythium.
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LOIS sees the light: A Brief History of LOIS

Jay S. Koths
Extension Floriculturist

When Dr. Hans Peterson arrived from Denmark

to study at Cornell, he nurtured a concept that had
long intrigued plantsmen0 Plant growth is dependent
upon sunlight. Growth is correlated with light inten
sity. Why not apply water and fertilizer in propor
tion to ligfrt?

Dr. Sid Waxman appreciated both the concept and
the inventiveness of his classmate, Dr. Peterson,,
So when he came to UConn, he brought the idea along
and, with the help of Prof„ James Whitaker and Mr.
Paul Farnham, a light operated interval switch
(LOIS) was built. It provided control of mist for
propagation systems.

For $75 one could buy the parts for LOIS. Assem
bly was not that simple. Mr. Phil Liebel built a few
for his customers for ca $200 each. But this was no

way to make a revolutionary new product available
to the industry.

After checking with many companies, Control
Circuits agreed to manufacture the unit but using
quite different circuitry, nearly all solid state.
Since they were solely manufacturers, these LOIS
units, now called Solatrol (Sun-control), would be
made available to the industry by the General
Scientific Company of Hamden, Connecticut (who
now also manufacture the units).

The response of plants to light is not linear.
Light is more efficiently utilized at relatively low
intensities, so the Solatrol was designed with a



curvilinear response. After 3 designs were tested
in as many years, one with a desirable response
was chosen which provided a desirable mist fre
quency on both cloudy and bright days.

The Solatrol is a relatively simple machine. A
photoelectric (PE) tube meters a trickle of electri
city through it with a magnitude in proportion to
the light that strikes it. In the original LOIS units,
half of a ping pong ball was used to collect, subdue
and diffuse the light which passed through a paper
filter before reaching the PE tube. The Solatrol
uses a milk glass dome and polarized plastic
filters to provide a coarse but simple control
over light response.

This trickle of electricity passes to a large
capacitor in which it is stored. Under normal

misting patterns, the capacitor is charged in
about 3 to 6 minutes on a bright, sunny day (it
may take hours on a dull, dark day). This rate
of charging is adjusted by the coarse adjustment
of light at the dome and by a variable resistance
in the circuit to give a fine adjustment.

When the capacitor is charged, an automatic
reversing switch allows the electricity to flow
quite rapidly from the capacitor. This exit flow
activates the mist system. The exit flow is con
trolled by variable resistance in the circuit so that
the mist duration can be adjusted from a couple of
seconds to perhaps 20.

Without light at night, the Solatrol is in effect
inactive since it doesn't call for mist. This works

well for indoor propagation areas. For use out
doors where an occasional spray is required on
dry nights, a night switch allows a trickle of
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seedlings might also be attributed to damping-off
organisms. The fungi involved would be Pythium,
Phytophthora, Rhizoctonia and even Fusarium, the
two most common being Rhizoctonia and Pythium.

COLLAR ROT. This is caused by Rhizoctonia. It
is more prevalent during periods of high tempera
tures with abundant moisture. The fungus attacks
the stem at the soil surface. This quickly girdles
the stem resulting in wilting and death of the plant.
This may be confused with Botrytis stem cankers.

ROOT ROT. This can be caused by Pythium sp. or
Phytophthora sp. They seem to be more prevalent
in heavy soils that do not drain properly. January
and February is the ideal time for root rots to occur,
Severe root rot can cause stunting, chlorosis, wilt
ing and even death of a plant.

THIELAVIOPSIS. Black root rot, caused by Thiela
viopsis basicola, attacks Hie roots and stem of

snapdragons. The roots have elongated,, sunken,
black lesions that may girdle the root. In advanced
stages 1he fungus may attack the stem causing a
dry, blackened lesion to develop. Visual above-
ground symptoms may be stunting, chlorosis, ;• .
wilting or death of the plant.

Control of Danping Off, Collar Rot, Root Rot and

Thielaviopsis: Use artificial mixes or soil treated

with steam or chemicals for seedling production.
Steam soil at 180°F for 30 minutes or use aerated
steam at 140°F for 30 minutes. Chemicals such
as methyl bromide or vapam can be used according
to manufacturer's directions.

Fungicides that may be used for collar rot and
Thielaviopsis are benomyl and Terraclor. For root
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attacked plants may have a scorched or brown
appearance (figure 2).

Control: Keep the foliage dry and the humidity
low. Also, provide air circulation around the
plants by proper spacing and the use of fans.
Preventative sprays of mancozeb or maneb
every 7-10 days will keep this disease under
control.

DAMPING-OFF. This usually occurs in the seed
ling flat or shortly after transplanting. First
symptoms would be a rotting off and toppling of
emerged seedlings. A reduced number of emerging

Figure 2. Snapdragon rust may occur high on the
plant but here the infection is low caus
ing a scorched appearance.
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electricity to bypass the PE and provide a mini
mum cover of mist in the darkness.

Another feature provides control of carbon
dioxide (CO2) injection. When light intensity
increases to a certain level, a circuit is activated
which can begin C02 introduction. In the early
years of C02 research, the C02 introduction was
controlled by the LOIS signal. This gave accurate
metering to maintain a level of 600 ppm.

With the widespread use of higher C02 levels from
propane burners rather than compressed gas, accurate
metering was not essential. Furthermore, injection
should begin at or before dawn even on cloudy days.
Now outdated, this "C02 switch" gives a bit of valu
able information, but not for the purpose for which
it was intended.

Monitoring solar radiation produces a signal that
is of value for control of many plant growth functions.
The water use by plants in the greenhouse^will be
within 10 to 20% of the solar radiation measurement.
Outdoors, the correlation will be nearly as good.
Fertilizer utilization is correlated with water (only
perhaps 1/4-1/3 less fertilizer is utilized per unit
of water under conditions of high transpiration loss).
The light to C02 relationship is, of course, absolute
except for the limitations to photosynthesis experi
enced by the plant cell.

With this in mind, two signal sets may be pro
grammed that are useful in greenhouse water pro
grams; one for propagation and one for pot watering.
(Bench watering may also be programmed but it is
barely worth the effort.) Details on simple systems
for programming series of signals will appear in
later issues.


