
by rooting the cuttings under intermittent mist. It
was found that when entire plants were grown under
intermittent mist, there was a delay on the develop
ment of autumn color and the onset of dormancy.

Extracts taken of the leaves showed there was a

greater accumulation of some natural root-inducing
substances in misted than in nonmisted plants. Stem

cuttings taken from misted stock plants rooted better
than cuttings taken from nonmisted stock plants.

They hypothesized that there are many substances
in plants that may have a role in root initiation in
cluding not onty auxins and rooting cofactors, but
other phenolic substances such as flavans, flavanols
and anthocyanins.

To test this, they treated Euonymus cuttings with
IBA and Rutin (a flavanol similar to those which
accumulated in misted leaves). Two other groups
of cuttings were taken for comparison. One group
was given only IBA, while the other was an untreated
control. The cuttings in this test were taken from
field-grown stock plants and were rooted under
intermittent mist.

The results below indicate that rooting percent

ages as well as root quality were greatest when
both Rutin and IBA were applied in combination.

The greatest increase in rooting was obtained
on cuttings taken in the fall (mature cuttings).

The addition of Rutin to IBA may possibly be a
good combination to try on other difficult-to-root
species.
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COMMON FUNGICIDES FOR GREENHOUSE USE
Roy W. Judd, Jr.

Extension Agent—Horticulture

The production of top quality, disease-free plants
is the goal of every greenhouse operator. To do this,
they start with disease-free cuttings, seeds, corms
or bulbs. These are planted in pasteurized soil and
grown by applying the proper amounts of water and
fertilizer. Heat and ventilation are adjusted accord
ing to the crop being grown. However, occasionally,
somewhere along the way, the plants may be attacked
by fungi. This can only occur when we have the
"eternal triangle. " That is: the host plant, a favorable
environment and the pathogen. When this happens, a
fungicide should be used. But, which one?

Fungicides are materials that are toxic to fungi
and are placed into four types; protectants, eradi-
cants, dual purpose (protectants and eradicants),
and systemic. Protectants are materials that are

placed on the plant parts before the fungus arrives.
Actually they act as barriers between the plant and
the fungus. They are the most common type of
fungicides. Examples are ferbam, zineb, thiram
and Daconil 2787.

Eradicants are fungicides that can destroy the
fungus after it has entered the plant and has become
established. These materials are fewer in number.

The most common ones are PCNB and cycloheximide.

Dual purpose fungicides have both protectant and
eradicant properties. They set up a barrier and
also destroy established fungal growth. These in
clude captan and maneb.



Systemic fungicides or chemotherapeutants are
fungicides absorbed and distributed throughout the
plant. The major fungicides in this category are
benomyl and thiabendazole.

The disease and host plant determines which
fungicide should be used. Following is a list of
common fungicides:

1. Benomyl (Benlate 50 WP)—A systemic fungi
cide with protectant and eradicant properties com

patible with most other fungicides and insecticides.
Used as a spray to control Botrytis on geraniums,
roses, hydrangeas, bedding plants and others, pow
dery mildew and black spot on roses and many other
leaf spots on ornamentals. Also controls soil fungi-
such as Rhizoctonia, Fusarium, Thielaviopsis and
Verticillium. Only labeled for ornamentals at the

present time. Manufacturer's suggested rate is
8 oz./lOO gallons (2 tsp./gal.).

2. Captan (Captan 50-W, Captan 7.5 Dust, Captan

75 Seed Treater, Orthocide 50-W & 80-W, Orthocide

Seed Treater)—protectant and eradicant. Used as a

spray, dust, seed treatment or soil drench. Compati
ble with most commonly used insecticides and fungi
cides. Used as a spray to control leaf spots of carna
tion, azaleas and hydrangeas. For seed treatment to
prevent preemergence damping-off and soil drench to
protect seedlings from damping-off. Labeled for
vegetables and ornamentals. Manufacturer's
suggested rate is 2 lbs./lOO gals. (1 1/2 Tbsp./gal.).

3. Daconil 2787—75 WP—broad-spectrum protec
tant compatible with most common insecticides and

fungicides. Used as a spray for azalea leaf and petal
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NEW ROOT-INDUCING SUBSTANCES DISCOVERED IN
MIST PROPAGATION

Sidney Waxman

Associate Professor of Plant Science

Mist propagation has been in use by commercial
plant propagators for more than 20 years. The
excellent results usually obtained under mist,
especially in the rooting of softwood cuttings, have
always been attributed to the fact that tender cuttings
can be kept turgid even in bright sunlight. The cool
ing effect caused by the evaporation of water from
the leaf surface prevents excessive water loss.
Under the relatively hi$i light intensity permitted
with mist, photosynthesis rates would actually bring
about an increase in the carbohydrate content of the
cuttings. On the other hand, if mist were not used,
the shading needed to prevent wilting would restrict
the rate of photosynthesis and would consequently
lower the carbohydrate content of the cuttings.

Recent research published by Lee & Tukey of
Cornell has shown that there may be additional
reasons for the excellent results obtained with mist.*

They carried out their research on the rooting of
Euonymus alatus, the Winged Burning Bush. There
is seasonal variation in the rooting ability of this
species. Cuttings taken in spring and early summer
are easily rooted while cuttings taken in the fall are
more difficult. The difficulty can be partly overcome

*Lee, Choong, II. 1971. Induction of Root Pro
moting Substances in Euonymus alatus 'compactus'
by Intermittent Mist. J. Amer. Hort. Soc.
96(6):731-736.
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blight, Botrytis on most plants, black spot and pow
dery mildew of roses and ray blight of chrysanthemums
Manufacturer's suggested rate is 1 l/2 lbs./lOO gals.
(1 1/2 Tbsp. /gal.). Also available as a thermal dust
(Termil) for Botrytis control. (See label for plant
listing.)

4. Dexon 35 WP—seed and seedling protectant.
Used as a soil drench to control damping-off caused
by Pythium and Phytophthora. Combined with PCNB
it is effective against root and stem rots of gardenias,
poinsettias, snapdragons and damping-off of many
seedlings. Mix and use immediately as inactivation
will occur when exposed to light for any period of
time. Manufacturer's suggested rate is 8 oz. /100
gals, for pots, 1 1/2 lbs./lOO square feet for bench
crops.

5. Dinocap (Karathane, Mildex) 25 WP—Eradicant
action, specific for mildew on most greenhouse crops.
Compatible with most insecticides and fungicides.
Suggested rate is 8 oz./lOO gals. (1 tsp./gal.);
6 oz. or less on roses.

6. Dithane M-45, Fore (combination of zinc ion
and manganese ethylene bisdithiocarbamate) 80 WP.
A broad-spectrum fungicide with protectant proper
ties. Used to control black spot of roses, leaf spot
of carnation and gladiolus and Botrytis on many
plants. Manufacturer's suggested rate is 1 1/2 -2
lbs./lOO gals. (1-1 1/3 Tbsp./gal.)

7. Ferbam (Carbamate, Fermate, Karbam
Black)—76 WP. Protective broad-spectrum fungi
cide used as a spray, dust or soil fungicide. It is
compatible with most materials. Used as a bulb
treatment, it will control stem rots, root rots and



bulb scale rots. As a soil drench,it is effective

against damping-off. As a foliar spray, it is
effective against black spot and rust of roses,
Septoria leaf spot on chrysanthemum, leaf spot
and rust of snapdragons, and Alternaria of carna
tion. Manufacturer's suggested rate is 1 1/2-2 lbs./
100 gals. (2 Tbsp./gal.).

8. Folpet (Folpet, Phaltan) 50 WP—broad-spec
trum material with both protective and eradicant prop

erties. May be used as a dust, foliar spray or soil
drench. Effective against cutting, stem, and root
rots. As a spray, powdery mildew on roses, zinnias,
chrysanthemums and snapdragons; black spot and rust
on roses; Alternaria leaf spot and Anthracnose on
annuals, chrysanthemums and snapdragons. Suggested
rate is 1 1/2 lbs./lOO gals. (1 Tbsp./gal.).

9. Maneb (Dithane M-22, Maneb 4.5D, Manzate D)
80 WP—broad-spectrum protectant fungicide formu
lated as wettable powders and dusts. Compatible with

most commonly used fungicides and insecticides.
Controls black spot of roses, Botrytis and rust on
many plants. Manufacturer's suggested rate is
1 1/2-2 lbs./lOO gals. (2-3 tsp./gal.).

10. PCNB (Terraclor, Brassicol, Fungiclor) 75
WP—Soil fungicide with good residual action. Con
trols soil-borne diseases such as Rhizoctonia,

Sclerotinia, root and stem rots of carnations, chry
santhemums, poinsettias and snapdragons. Effective
against damping-off of bedding plants. Often com
bined with Dexon. Manufacturer's suggested rate is
3/4 lb./100 gals. (3/4 Tbsp./gal.).

11. Sulfur—Available in various preparations in
the elemental form for use as a dust, spray or

tablets (volitization) to control mildew.

Plan No. 5983. ROADSIDE STAND. $.50—8'xl6'
frame construction and large protecting overhang.
Shelves are adjustable.

Plan No. 6027. ROADSIDE MARKET. $1. 50—30'x60'
cement block construction. Floor plan includes display
area, work area, refrigeration room and office. Over
head doors are used in the front.

Plan No. 240.

Equipment

FLAT FILLER. $1.50—This
machine can mechanically fill 800-1200 flats per
hour. It will handle soil and artificial mixes as

well as various size flats.

Plan No. 241. GREENHOUSE BENCHES. $.50—
Construction details for four types of benches are
shown.

Plan No. 244. PLANT SHIPPING CONTAINER. $.50—
Welded, steel container for shipping bedding plants or
groundcovers. Holds 80-90 flats. Fit back to back on
flat bed truck. Moved with fork lift truck.

Plan No. 246. GREENHOUSE PLASTIC, ROLL
SUPPORT AND DISPENSER. $. 50—Aids in unrolling
film plastic over greenhouse. Mounted on fork lift or
bucket loader. Will handle rolls to 10 feet wide.
Welded steel construction.

Plan No. SP551. ALARM SYSTEM FOR GREEN

HOUSES. $. 25—Will handle greenhouses with ther
mostat in each. For temperature or power failure.
Buzzer can be located up to 1/2 mile away. Con
nected by wire.

Plan No. 6121. PALLET BIN FOR VEGETABLES.

$.50—47"x47" plywood bin.



Plan No. 239. TWENTY-SIX FT. WIDE, SLANT-LEG
GREENHOUSE. $1.00—Covered with single or double
layer polyethylene. Designed for bedding plants. Can
be built in multiples of 4 feet. Uses treated wood posts
for footings.

Plan No. 810. STRAIGHT LEG RIGID-FRAME

GREENHOUSE. $1.00—23'x48' or multiples of 4'.
Can be covered with polyethylene or fiberglass.
Post or pier foundation.

Plan No. 243. THIRTY-FOUR FOOT, RIGID-FRAME
GREENHOUSE. $1.00—This clear span building was
designed to meet the requirements of the commercial
bedding plant and greenhouse vegetable growers. It
is covered with polyethylene plastic.

Plan No. SP498. TWENTY-FOOT-WIDE PIPE
FRAME GREENHOUSE. $. 25—Hoop house using
1" galvanized water pipe. Can be built in multiples
of 3'. Uses 32' wide polyethylene covering.

Plan No. 236. LATH HOUSE. $1.00—This 23'x48»
rigid frame structure can be used for winter storage
of nursery stock or as a retail sales area.

Plan No. SP544. JIG FOR BENDING PIPE ARCHES—
15' WIDE. $. 25—Wood block jig can be set up on wood
floor or trailer bed. Can be adapted to other sizes.

Plan No. 5192. ROADSIDE STAND. $.50—24'x28'
frame construction with slab on grade foundation. Plan
includes floor layout and construction details.

Plan No. 5193. ROADSIDE STAND. $.50—12'x24'
frame construction. Shutter windows on front allow
full view of produce on shelves in the rear.

J J

12. Thiabendazole (Mertect 160) 60 WP—Broad-
spectrum systemic fungicide that also has protective
properties. Used as a foliar spray, soil drench or
bulb treatment. As a spray it is effective against
Botrytis, powdery mildew and leaf spots of many
ornamentals. Controls blue mold (Penicillium) in
bulbs and corms. As a soil drench, it is effective
against Rhizoctonia, Verticillium, Fusarium and
Sclerotinia. Manufacturer's suggested rate is
1/2-1 lb./lOO gals.

13. Thiram (Thiram 75, Arasan, Thylate) 65 WP-
Protectant fungicide formulated as wettable powder
and dust for use as foliar spray, seed treatment or
soil drench. Used on foliage to prevent many leaf
spots, anthracnose and rusts. As a soil drench, it
controls damping-off and root and stem rots. Manu
facturer's suggested rate is 1 1/2-2 lbs./lOO gals.
(1-1 1/3 Tbsp./gal.).

14. Truban 30 WP—Soil fungicide especially
effective against Pythium and Phytophthora. It
has good residual action in the soil. Used on
many ornamentals including poinsettias, bedding
plants, snapdragons and chrysanthemums. Manu
facturer's suggested rate is 3-8 oz./lOO gals.

15. Zineb (Dithane Z-78, Parzate C) 75 WP—
Protective fungicide available as a dust or wettable
powder. Compatible with most commonly used
insecticides and fungicides. As a foliar spray,
it is effective against Botrytis, many leaf spots,
Alternaria on carnations and rust on many orna
mentals. Manufacturer's suggested rate is
1 1/2 lbs./lOO gals. (1 Tbsp./gal.).

When using any fungicide, read the directions
carefully. Check amounts to use, proper handling
and plants to be used on.



A table of some of the diseases listed and fungicides
for their control.
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GENERAL DISEASES
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Ferbam Folpet Maneb
PCNB Sulfur Thiabendazole

Thiram Truban Zineb

Bulb Rots X X x

Damping-off X X x X X

Leaf spots X X X X X X X X

Root rot :•: :•:

Rust X X X X X

Seed treatment X X

Stem rot X X

FOLIAR DISEASES

Alternaria 7. :•: X

Anthracnose X

Azalea leaf blight X X

Azalea petal blight X X

Black spot of rose X X X XXX

Botrytis X X Y V X X X

Powdery mildew X

! Ray blight of c'mum X X

Rust of rose X

Rust of snapdragon X

SOIL DISEASES

Fusarium X :•:

Penicillium (bulbs) X

Phytophthora X X

Pythium X X

Rhizoctonia X X X

Sclerotinia X X X

Thielavioosis X

Verticillium X X

EQUIVALENT QUANTITIES FOR v 8
FUNGICDOE DILUTIONS IN WATER §

100 sal. 50 gal. 15 gal. 5 gal. 2 1/2 gal. lgal.

4 oz.. 2 oz. 0.6oz. 0.2oz. O.loz. 0.04 oz.

1/2 lb. 4 oz. 1.2oz. 0.4oz. 0.2oz. 0.08 oz.

1 lb. 1/2 lb. 2.4oz. 0.8oz. 0.4oz. 0.16 oz.

1 1/2 lb 3/4 lb. 3.6 oz. 1. 2 oz. 0.6 oz. 0.24 oz.

2 lbs. 1 lb. 4.8 oz. 1.6 oz. 0.8 oz. 0.32 oz.

BLUEPRINTS FOR GREENHOUSES AND EQUIPMENT
John W. Bartok, Jr.

Extension Agricultural Engineer

Efficient, well-planned facilities are a part
of today's modern greenhouse system. When
planning new construction, consideration should
be given to building greenhouses best suited to the
crops to be grown. Automatic environmental con
trol, both for summer and winter, should be an
integral part of the structure. New developments
in growing techniques and materials handling
should be planned for and developed as part of
the system.

The Agricultural Engineering Department in
cooperation with the USDA maintains a plan service
which currently contains working drawings for over
400 farm structures and pieces of equipment. Most

of these are on 17 x 22" paper and can be used to get
cost estimates as well as aid in the actual construc

tion. A bill of materials and construction techniques

are included on some of the drawings.

A complete index lists all 400 of the plans and is
available upon request. Ask for publication 72-1.
This includes structures and equipment for all
agricultural enterprises as well as vacation cabins
and utility sheds.

Below is a list of the plans developed to aid com
mercial greenhouse operators. Orders can be sent
to the Department of Agricultural Engineering,
University of Connecticut, BoxU-15A, Storrs,
Connecticut 06268 or your regional Extension office.
Remittance is requested with the order.


