
BEST WISHES TO ROY!

After 17 years with the Connecticut Extension
Service, Dr. Roy W. Judd, Jr., has resigned to
become a commercial greenhouse operator.

Roy was one of those responsible for the
beginning of this newsletter in 1964. Through
the years he contributed 114 articles. Of these,
nearly half were reprinted in other publications
one or more times. This is in addition to the

many bulletins and other articles that he wrote.
We will miss his pen.

But Roy will be missed even more by the
greenhouse operators for whom he provided a
measure of expertise and guidance that was out
standing in the Extension Service. Now he will
apply some of the knowledge and wisdom that he
has demonstrated through the years in his own
greenhouse in Epping, New Hampshire.

Roy, we wish you the very best in your
business venture. May you find happiness,
prosperity and great satisfaction in your
new endeavor.

The Editors
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HORIZONTAL AIR FLOW CHARACTERISTICS

Jay S. Koths
Extension Floriculturist

Horizontal air flow (HAF) is "the best circu
lation system we evaluated and one which I feel
deserves wide adoption." This quote by Professor
John Walker of the University of Kentucky was made

in 1973.

Since then many HAF systems have been in
stalled. But not as many as expected. The pri
mary reason for lack of application is low cost!
This may sound contradictory but appears to be
true. Other less efficient systems such as the
fan powered convection tube are more expensive
and return more profit to the salesmen and
manufacturers producing them. HAF systems are
usually installed by the greenhouse operator.

Horizontal movement of air may be visualized
as a fluid flowing in a large box. Air is rela
tively heavy. A 30 x 100 foot greenhouse will
contain about 1 1/2 tons of air. If this air is

moved in a circular pattern, little energy is
required to keep it moving.

Professor Walker recommends that the air be

moved at a minimum of 40 feet per min. (fpm).
Remember that the air moves 100 fpm for summer
cooling if pulled lengthwise In a 100 foot house.
This is roughly one mile per hour. Comparable
speeds are readily attained in HAF systems.

For individual houses, small, 16-18" fans
(1/12-1/20 horsepower) are used, one fan per 50
feet of wall on both sides of the house. Install

the first fan 15 to 20 feet from the end of the
house, the last fan 40-50 feet from the end
toward which it is blowing. All fans should
be installed about 1/4 of the way across the
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house and pointed directly down the house to
minimize turbulence. If mounted less than 7

feet high, the blades must be guarded.

If unit heaters are used, they may be in
stalled as with the small fans described above.

This is illustrated in Figure 1 but note that
the near heater on the left is too close to this

end. It should have been placed near the middle
of the house. For maximum effectiveness the

heater fans should run continuously except when
venting. The fans pictured may be of sufficient
capacity to require continuous operation of only
two in this small house for effective HAF.

Figure 2 shows small fans in a 30,000 sq.
ft. house. These should be mounted so that 2

or 3 bays have air movement in the same direc
tion. This is especially important in ridge
and furrow houses with high gutters so that the
eddies in the passing air streams will not
cause undue turbulence and loss of air speed.

In houses with hot air furnaces, the ducts

should be all faced in the same direction (Fig
ure 3). In adjacent ridge and furrow (R&F)

Figure 1
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AREA OCCUPIED AND SPACING DISTANCES

BASED ON THE NUMBER OF POTS PER SQ. FT.

Distance on Center

Square Diagonal

Pot Spacing Spacing

Density Space o o o o o o

per Occupied o o o o o o

Sq. Ft. Sq. In. o o o o o o

10 14.4 3.8" 4.4"

9 16 4 4.6

8 18 4.2 4.9

7 20.6 4.5 5.2

6 24 4.9 5.7

5 28.8 5.4 6.2

4 36 6 6.9

3 48 6.9 8

2.5 57.6 7.6 8.8

2 72 8.5 9.8

1.8 80 8.9 10.3

1.6 90 9.5 11

1.4 103 10.1 11.7

1.2 120 11 12.6

1.1 131 11.4 13.2

1 144 12 13.9

4/5 180 13.4 15.5

3/4 192 13.8 16

2/3 216 14.7 17

1/2- 288 17 19.6
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SPACE OCCUPIED BY POTS IN

SQUARE AND DIAGONAL PATTERNS

o o o

Square o o o
o o o

Space
Occupied
sq. in.

9
16

25
36

49
64

81

100

121

144

169
196
225
256
324
400

484

576

Number

per 100
sq. ft.

600

900

576
400

294

225

178
144

119
100

85
73
64

56
44

36
30

25

Diagona

Space
Occupied
sq. in.

7.8

13.9
21.6

31.2

42.4

55.4
70.1

86.6

104

125
146

170

195
222

281

346

419
499

o o o

o o o

o o o

Number

per 100
sq. ft.

848

039

665
462

339
260

205

166

137

115
98

85
74

65
51
42
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Figure 2

Figure 3

houses, the heaters provide HAF. Note that the
heaters are side by side in one end while the
other heaters are in opposing corners.

HAF provided by squirrel cage blowers in
heaters is not as power efficient as from fans.
The air is in effect "pumped," similar to the
Fan-Jet. In HAF, the air is in effect just
"pushed" around and power consumption is only
a fraction of that required for "pumping" air.



In connected R&F houses the air moves down
one house and back the next with no apparent

stratification. The smoke from a bomb in Figure
4 illustrates how coherent the air front is.

In large R&F houses, low-horsepower fans
with large blades are even more power efficient.
In this range (Figures 5"10), the three 40 x 150

Figure 4

Figure 5
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Figure 4. Extensive mines of the chrysanthe
mum leaf miner.

fly that is responsible for laying new eggs in
the leaf, thus continuing the whole cycle. The
total life cycle is approximately 28-30 days.

A persistent pesticide program should be
followed if good control is to be expected.
Vapona fogging and Temik used in combination
have given generally complete insect control
on chrysanthemums. Some growers have reported
resmethrin as giving good control of the adult
flies. Additional chemicals reported to give
control have been: Vydate, Diazinon and a
new pyrethroid called permethrin.
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Figure 2. Leaf miner ovipositor spots.
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Figure 3- A leaf miner larva exposed by
removing the upper epidermis.
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Figure 6

houses would normally be equipped with three 36"
1/4 HP (or 1/3 HP) fans. The owner happened to
have a 48" 3/4 HP fan available. He mounted it
in the center house, planning to add other fans
if necessary. It wasn't.

A smoke bomb was ignited (Figure 5). The
large fan blew the smoke the length of the house
rather rapidly. Soon the far end of the center
house was full of smoke (Figure 6). It moved
across to both side houses (Figure 7) and began
moving back (Figure 8). In spite of the initial
mixing by the oversized fan, the air front moving
back up the side house was quite distinct (Fig
ures 9 + 10) .

One of the obvious features of the smoke

flow was the "scrubbing" of the corners. There
were no hot or cold spots. Temperature readings
indicated no stratification of heat.

When is HAF not efficient? Some greenhouses
for foliage plant production are equipped with
racks and so many hanging plants, that mass air
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t- LEAF MINERS STILL A PROBLEM IN SOME GREENHOUSES
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Figure 7

Figure 8
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flow is not efficient. Even convection tubes do
not work very well. It would seem that increasing
the number of small fans in such crowded houses
might overcome the resistance to air flow. HAF
is also less effective in narrow, low individual
houses.

Carl A. Salsedo
Regional Horticultural Agent

Leaf miners seem to be one of the most diffi
cult insects to control in the greenhouse. They
can cause severe physical as well as esthetical
damage by producing tiny mines in the leaves of
crops, rendering the leaves of such crops as
chrysanthemums unsightly (Figure 1).

Figure 1. A bench of chrysanthemums badly
infested with leaf miner.

There are four stages in the life cycle of
the leaf miner. In the first stage the egg is
deposited between the upper and lower leaf cells
causing yellowish spots (Figure 2). The second
stage, larval, (Figure 3) hatches from the eggs
and feeds within the leaf, forming the unsightly
mines (Figure 4). The pupal, or third stage, is
the changing of the larvae to the adult stage.
Finally the last stage, adult, is a small black
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The plants are very sensitive to cold or
sudden changes in temperature (Bailey, 1928).
Insect pests are not usually a problem.

1. Albert, G. and W. Runger 1975. Influence of
temperature, soil moisture and CCC on the
flowering of Euphorbia fulgens. Scientia
Horticulturae 3(4):393

2. Anonymous. 1975. Seasonable suggestions.
Florist's Review 156(4046):62

3. Bailey, L.H. 1928. The Standard Cyclopedia
of Horticulture 1:1168

4. Graf, A.B. 1974. Exotica, Series 3, 9th
Ed ition

5. Paxton, J. 1938. Paxton's Magazine of
Botany 4:31~32
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Remember that HAF has many advantages.

1. Only 1/2 to 1/3 as much power is required.

2. Installation costs are only a fraction of
that of other systems.

3. Little maintenance is required.

h. Both hot and cold spots are eliminated.

5. Temperature stratification is practically
nonexistent so heat loss in the greenhouse peak is
reduced.

6. Humidity is reduced.

7. Moisture condensation on plants is reduced,
aiding in disease control.

8. CO2 utilization is improved since the
leaves are "scrubbed" by the air.

9. No CO- distribution system is required.

)

Figure 3

August should be planted 4x6 inches and not
pinched. If the crop has been started early
enough to have sufficient growth for beginning
short-day treatment September 1, it could be
cut by October 30 in a 65 F house. A planting
with short-day treatment begun September 15
should bloom for Thanksgiving. October 1 shading
should assure a Christmas crop. Left on their
own the plants will bloom predominantly in
January. (Anonymous, 1975).

If one wishes to grow some as house plants
for Christmas, cuttings might be taken before
July 1 so that several pinches can be applied
to promote branching while reducing height.
Three cuttings might be used per six inch pot.
Since Cycocel is effective in reducing height,
it could be used to produce a more compact
plant. No recommendations have been noted for
spray applications, therefore different rates
and times (such as 1:80 at 2 week intervals,
one week following first pinch for 2 or 3
sprays) should be tried experimentally and
careful records maintained. Responses similar
to poinsettias should be expected.
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there is delayed flower induction and more node
formation beneath the final cyathium with in
creasing temperatures from 15 up to 28°C (82°F).
This means a greater number of flowers and a
later blooming time. At temperatures above 28°C
flower induction is prevented. Culture of £.
fulgens in pots under short day conditions pro
motes flower initiation even in summertime.

Experiments with plants grown under moist and
dry soil conditions showed that water deficiency
accelerates the transition of the vegetative parts f^
into flowering but reduces the number of nodes and
therefore flowers. As the temperature increases in
the range of 15°C (59°F) to 28°C (82°F), the
effect of soil moisture becomes greater.

Cycocel (CCC) causes effects similar to those
caused by water deficiency, although newly-formed
internodes become shorter (Albert & Runger, 1975).
It produces a more compact and earlier flowering
plant with a shorter inflorescence length.

While in flower, if the plants are kept cooler,
their flowering period will be extended. After
flowering they should be kept drier until spring
(Bailey, 1928). Cut sprays last very well. If
these sprays are the main reason for growing the
plant, it is best to grow new cuttings each year.
Plants are propagated from cuttings taken any
time from June, when the old plants have started
to grow, until early August. They can be stuck
in sand and kept in a warm frame or under mist
until rooted. They should then be kept growing
with heat, any transfers being made with as
little root disturbance as possible. Contem
porary propagating units now available (such
as Jiffy 7's or Kys Cubes) could also be used
under mist and would reduce root damage during
transplanting.

For a cut flower crop rooted cuttings should
be planted directly in the bench. Earlier propa
gations are pinched once but those benched in

12

A little thought on

WORK

Few men use a whip any more
What approach do you use?

Adopt positive thoughts!
Most people like to work—they may gripe—

but the satisfaction of a job well done
is part of the reward received from work.

Recognize it!

Applying energy to work is natural—you pro
vide outlets. Donft stifle it—initiative

is doing the right thing at the right time
without being told.

Encourage it!

Responsibility is wanted by almost everyone—
the amount varies—it must create challenge
but not cause discouragement.

A capacity for imagination, ingenuity and
creativity exists in everyone.

Exploit it!!!


