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INTRODUCTION

Low-volume airblast sprayers have
been used for pest control in Okanagan
Valley orchards for the last 25 yr. While
many significant improvements have been
made in sprayer design during this period,
the basic form of the machines has

remained the same. Characteristically the
blower unit is mounted close to the

ground and the spray-laden airstream is
directed up through the trees. While these
units give good pest control they do not
distribute the pesticide uniformly but
consistently apply more to the lower
parts of the trees than to the upper parts
(1, 5). Also, if the airstream is strong
enough to carry the spray to the tops of
the trees, inevitably some spray material
is lost to the atmosphere above the trees.

For years we have been concerned
about the inefficient use of pesticide
resulting from this non-uniform distribu
tion, and about the atmospheric pollution
caused by spray drift. We felt that the
logical way to improve distribution was
to use a "tower" sprayer, almost as tall as
the trees, from which the spray-laden
airstream could be directed horizontally
through the trees. With large standard
trees, having heights up to 6.5 m, such a
machine would be too cumbersome. But
with the newer "tree-wall" plantings,
limited in height to about 4 m, this type
of sprayer should be practical.

The idea is not entirely new. It has
been used in the past with vertical-boom
hydraulic sprayers, particularly for spray
ing crops such as raspberries and grapes,
and more recently with the Conjet (M.K.
Rittenhouse and Sons, Jordan Station,
Ont.), an orchard sprayer with com
pressed air nozzles mounted on vertical
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air ducts. It has not been used previously
with airblast orchard sprayers.

In 1968, we modified a conventional
airblast sprayer to test this principle. The
results in three seasons of experimental
work were so encouraging that, in 1971,
we designed a sprayer specifically for use
in tree-wall plantings. This paper des
cribes the experimental sprayer and gives
results of field trials in 1972 and 1973 in

which its performance was compared
with that of a conventional sprayer.

DESCRIPTION OF TOWER SPRAYER

The experimental tower sprayer has
four air outlets, two to each side (Figure
1). The lower outlets are 127 cm long and
2.2 cm wide; the upper ones are 53 cm
long and 2.5 cm wide. The air from the
lower outlets is directed horizontally, and
slightly upward, to provide coverage to
the bottom 2.8 m of the trees; the air
from the upper outlets is directed
horizontally, and slightly downward, to
provide coverage in the upper parts of the
trees. There is some overlapping of the
airstreams. The average air velocity from
each outlet is 170 km/h and the air
volume is about 116m3 /min per side.

The air for the lower outlets is

supplied by two counter-rotating centri
fugal fans mounted just above the main
frame of the sprayer. The air for the
upper outlets is supplied by a single
centrifugal fan mounted on an adjustable
tower. The height of this fan can be
adjusted through 1.2 m by means of a
hydraulic cylinder to give a maximum
machine height of about 3.5 m. The
adjustable-height fan is driven by a
hydraulic motor. Power for all drives is
obtained from the tractor pto shaft.

The sprayer is narrow to allow
clearance between the nozzles and the
tree branches. The width at the base of
the lower air outlets is 76 cm; width of
the upper outlet piece is 51 cm.

PROCEDURE

In 1972 and 1973, the performance of
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Figure 1. To^er sprayer for tree-wall plantings
of dwarf and semidwarf fruit trees.
The upper fan is adjustable, verti
cally, to match tree height.

the experimental sprayer was compared
with that of a conventional, low-volume,
airblast sprayer (Turbomist DMH,
Okanagan Turbo Sprayers, Summerland,
B.C.) that was known, from previous
experimental work, to be capable of
doing a good job of pest control in the
test plots. The comparisons were made in
a block of 3.7 m high semidwarf apple
trees on M7 rootstocks spaced 4.6 m by
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2.3 m. The conventional sprayer pro
duced an airstream with average velocity
of 190 km/h and a volume of 180
m3/min per side. Both sprayers were
drawn at 5.1 km/h and applied the spray
mixture at the rate of 560 liters/ha.

Both sprayers used hollow cone swirl
nozzles with tungsten carbide orifice
disks and swirl plates. Operating pressure
was 7.5 kg/cm2. The experimental
sprayer had three nozzles on each upper
air outlet and five on each lower outlet.
In the 1972 experiments, 50% of the
spray mixture was emitted from the
nozzles on the upper outlets, but
subsequent analyses showed that this gave
lower treetop deposits than desired.
Accordingly, this figure was increased to
55% for the 1973 experiments.

The conventional sprayer had seven
nozzles, with 55% of the spray being
emitted from the three upper nozzles.

In both years each sprayer applied
three azinphosmethyl sprays during the
summer in replicated plots, for control of
the codling moth, Laspeyresia pomonella
(L.). After each application three 25-leaf
samples were picked from each tree, at
1.2, 2.4, and 3.6 m above the ground and
analyzed for azinphosmethyl deposits.
Two trees were sampled per plot.

Normally, disks of known areas were
cut from the sample leaves and stripped
with a suitable solvent. Azinphosmethyl
deposits were determined by the Miles
method (3) and expressed as /zg/cm2 for
the upper and lower surfaces combined.
But following the spray of June 26, 1972,
additional samples were taken for
separate analyses of insecticide deposits
on the upper and lower surfaces. Sample
preparation and stripping in this instance
were done by the method of Pielou et al.
(4).

At harvest the apples were checked for
codling moth stings and entries. In 1972,
the samples averaged 165 apples from
each of 10 trees per plot. In 1973, the
sample size was doubled to about 330
apples from each of 10 trees per plot.

In another experiment in 1972, each
sprayer was used to apply endosulfan to
replicated plots in the same orchard, for
control of the white apple leafhopper,
Typhlocyba pomaria McAtee. Following
the spray application, leaf samples were
taken from each plot and analyzed for
endosulfan by the method of Maitlen et
al. (2). This sampling was done in the
same manner as in the codling moth plots
except that leaves were picked at only
two heights, 3.6 and 1.8 m above the
ground. Leafhopper infestation in the
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TABLE I AZINPHOSMETHYL DEPOSITS AND CODLING MOTH CONTROL IN APPLE
TREES SPRAYED BY TWO DESIGNS OF AIRBLAST SPRAYER

Avg deposit"1, on leaves
at 3 heights in trees (Jjg/cm2) % apples infested

with codling
moth at harvestflSprayer 3.6 m 2.4 m 1.2 m

Tower*
Conventional§
Check (no spray)

Tower"
Conventional§
Check (no spray)

1972

0.99
0.65*

<0.05

1.06
0.91

<0.05

1.10
0.74*

<0.05

0.81
1.29

17.30

1973

1.17

0.65*

<0.05

0.85

1.00

<0.05

0.66

0.55

<0.05

0.36

1.28*

32.50

* Significant difference between sprayers at P = 0.05, by the t test.
t Each figure represents the average for all replicates for three control sprays during the season.
* Plots replicated 3 times.
§ Plots replicated 2 times.
II Plots replicated 4 times.
H Individual data transformed by the formula log {IX +1) prior to statistical analysis.

TABLE II AZINPHOSMETHYL DEPOSITS ON UPPER AND LOWER SURFACES OF APPLE
LEAVES SPRAYED BY TWO DESIGNS OF AIRBLAST SPRAYER (JUNE
26, 1972)

Leaf surface

Avgdeposit1, on leaves at 3 heights
in trees (Jjg/cm2)

Sprayer 3.6 m 2.4 m 1.2 m

Tower

Conventional

Upper
Lower

Upper
Lower

0.80

1.66

0.40

1.02

1.50

1.18

0.48

2.10

1.07

1.88

0.54

2.20

Average for two replicates with each sprayer.

TABLE III ENDOSULFAN DEPOSITS AND LEAFHOPPER CONTROL IN APPLE TREES

SPRAYED BY TWO DESIGNS OF AIRBLAST SPRAYER

Avgdeposit1* on leaves
at 2 heights in trees (jLtg/cm2)

Leafhopper nymphs
found per 100 leaves

Before spray After spraySprayer

Tower

Conventional

3.6 m

2.84

1.93*

1.8 m

2.60

2.50

413

391

0

>0

* Significant difference between sprayers at P = 0.05, by the t test,
t Each figure represents the average for three replicates.

plots was checked 1 day before, and 2
days after, the spray application by
counting the live nymphs on 10 leaves
from each of 10 trees per plot at each of
the two sampling heights.

RESULTS

The experimental tower sprayer gave
significantly higher spray deposits on
apple leaves at the 3.6 m sampling height
than the conventional sprayer (Table I).
In 1972, the tower sprayer gave slightly
less average deposit at the 3.6 m height
than at the 2.4 and 1.2 m heights. The

distribution was improved in 1973 by
increasing the percentage of spray emitt
ed from the upper nozzles. In both years
the conventional sprayer gave highest
deposits at the 2.4-m sampling height.

In 1972, there was a marked trend to
better control of the codling moth in
plots sprayed throughout the season with
the tower sprayer, and in 1973 the
control was significantly better than with
the conventional sprayer.

Table II shows the average insecticide
deposits found on the upper and lower
sides of the leaves after the spray of June
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26. At each height, the tower sprayer
gave higher average deposits on the upper
side of the leaves than the conventional

sprayer.

In the leafhopper spray of 1972 the
tower sprayer gave average endosulfan
deposits at the 3.6 m height that were
significantly higher than those in trees
sprayed by the conventional sprayer
(Table III). Both units gave complete
control of the leafhoppers.

DISCUSSION

The tower sprayer has consistently
given higher spray deposits in the upper
part of the trees, and better codling moth
control, than the conventional sprayer,
using applications of the same amount of
pesticide per hectare. Further investiga
tion is required to determine whether its
more selective placement of spray chemi
cal will permit using lower dosages.

During the present experiments, an
attempt was made to measure the
difference in spray drift resulting from
application by the two designs of sprayer.
Further work is required before the
results can be published. There was
visibly less loss of spray to the atmos
phere above the trees with the tower

sprayer than with the conventional
sprayer.

The tower sprayer would cost approxi
mately $1,000 more than the conven
tional sprayer. This additional cost may
be justified if we can show that spray
drift is reduced appreciably, and if pest
control can be achieved with lower

dosages of spray chemical.

SUMMARY

A sprayer designed to improve effi
ciency of pesticide application in tree-
wall plantings of semidwarf apple trees
has been built and field-tested. The basic

difference between this sprayer and
conventional airblast orchard sprayers is
that it directs the spray-laden airstream
horizontally through the trees instead of
up through the trees from a point near
the ground. A vertically-adjustable fan
permits matching the sprayer to tree
height.

In two years of field trials this tower
sprayer gave higher insecticide deposits in
the tree tops and better control of the
codling moth than a good conventional
sprayer applying the same amount of
spray chemical per hectare.
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