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t- LEAF MINERS STILL A PROBLEM IN SOME GREENHOUSES
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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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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



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
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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

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.



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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