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INTRODUCTION

Prior to 1971, fungicide trials at
Vineland for control of Botrytis rot on
strawberries were carried out using a high
pressure gun for atomization. Uniform
application and control of drift were
difficult to achieve. In 1971 a boom

carrier was used in an attempt to improve
uniformity of coverage but required
several men to manage it. Several designs
of plot sprayers have been developed,
some simple, others complex (2) but
none fully satisfied our specific require
ments. We required a versatile sprayer
with a variable application pressure up to
2.41 MPa and an application rate up to
2,245 liters/ha. It was to be easily
operable by one man, capable of spraying
adjacent plots in windy conditions with
negligible drift, readily flushed and
cleaned between pesticide treatments,
and able to provide satisfactory coverage
for pesticide evaluation trials. The sprayer
had to be light in weight and cost under
$500.00. This paper describes a sprayer
designed to fulfill our needs.

DESIGN

The sprayer has three wheels. The
forward wheel is in line with the left rear
wheel to provide pitch stability and to
counteract the yaw moment caused by
both rolling friction on the outboard
wheel and the offset propulsive force of
the operator. The frame is fabricated
from 3.81 cm X 5.08 cm aluminum angle
with the axle retaining plates made of
0.64-cm aluminum. The handle is formed

from 2.54-cm diam aluminum conduit.
Two 68.6-cm balloon tire bicycle wheels
support the main weight with a 17.8-cm
diam solid tire wheel in front (Figure 1).

A Comet model PI5 diaphragm pump
driven through a reduction gearbox by a
932.5 W four-stroke Briggs and Stratton
gasoline engine provides satisfactory mass
flow rates (18.2 liters/m) to supply both
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Figure 1. Plot sprayer for pesticide evaluation studies.

atomization pressure and hydraulic agita
tion of the pesticide suspension in the
45.4-liter aluminum tank. Nozzle flow

can be shut off quickly by a ball valve
downstream from the pressure regulator.
Gate valves installed at the end of the

boom and on the tank base allow the

system to be drained and flushed rapidly.

The center of gravity of the motor-
pump unit is forward of the main wheels'
axle line to provide enough load on the
forward wheel to counteract yaw, while
permitting easy tilting of the machine for
turning. The pesticide tank is centered
above the axle to avoid changes in
forward load distribution with changing
volume of spray fluid. The tank is
equipped with a calibrated sight tube for
volume measurement.

The nozzle boom carries five hollow

cone nozzles with ball valves, spaced so
that two, three, or five nozzles can be
used. The boom is hinged to the upper

surface of an aluminum hood (Figure 2).
The hood hangs on four rods and is
restrained by four quick-release clamps
on the sprayer frame to allow adjustment
to suit the height of the crop canopy. The
leading edge of the hood brushes the
foliage forward to improve penetration of
the spray droplets into the canopy. The
spray nozzles are positioned so that the
spray pattern intercepts the disturbed
foliage immediately behind the hood's
leading edge. The hood is 91 cm long and
contains the turbulent pesticide cloud
long enough to ensure settling.

The sprayer is pushed by hand and its
ground speed is regulated by observing a
bicycle speedometer driven from the
inner wall of the left tire. The large gear
ratio gives an indicated to actual speed
ratio of 12.1 to 1.0. The side wall
mounting of the driven gear is not
affected when mud aheres to the tire
tread in wet conditions. Although the
machine was designed for rows up to 76
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Figure 2. Rear viewof sprayer showing nozzles hinged up for inspection.

TABLE I SUMMARY OF TREATMENTS USED TO ASSESS THE PLOT SPRAYER'S
PERFORMANCE IN STRAWBERRIES

Treatments

Nozzles usedt Operating

Date No. Type
pressures

(kPa)
Speed

(km/h)
Material

applied
Part of

plant sampled

May 25 3

5

D2-23

D2-23

2,068

1,379

2,068

1,379

1.34

2.65

3.99

1.34

2.65

3.99

1.34

2.65

3.99

1.34

2.65

3.99

Phosphor
2283

Fluorescent
dye

(0.66 g/liter)

Blossoms

June 2 5 D2-23 2,068 2.65 Dye and
fungicides

Leaves from left,
center, and right of
row

June 9 5 Dl-13 2,068 2.65 Dye Leaves

July 5 5 D2-23 2,068 2.65 Dye and

fungicides
Berries and calyx

f Spraying Systems Co.

TABLE II BLOSSOM COVERAGE RATINGS * ± STANDARD ERROR OF THE MEAN
OBTAINED FROM APPLICATIONS BY THREE AND FIVE NOZZLE CON
FIGURATIONS OF D2-23 NOZZLESAT TWO PRESSURES ANDTHREE SPEEDS

Ground speed
(km/h)

Three nozzles Five nozzles

1,379 kPa§ 2,068 kPa11 1,379 kPa 2,068 kPa

1.34

2.65

3.99

3.22 ±

3.38 ±

2.80 ±

0.24* 4.18
0.25 3.90

0.26 3.75

±0.24

±0.30

+ 0.26

3.95 ±0.33
3.10±0.31
4.22 ±0.32

5.25 ±0.25
5.55 ±0.24

4.08 ±0.28

* Fisher andHikichi 1971 (1
* H - Af\ fr.r all ratine

.

s VMD112/Um.
11 VMD 98jum.
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cm wide, it can be modified easily to suit
other row widths. The nozzle configura
tion can also be altered to suit any
particular crop characteristics. Ground
clearance is limited to 61 cm.

PERFORMANCE

The sprayer's performance was asses
sed in the field by determining the
uniformity and density of spray deposits
applied to strawberry plants, cv. Redcoat.
Phosphor 2283 fluorescent dye at 0.66
g/liter of suspension and a visual rating
scale ranging from 0 to 10 (1) was used
for the coverage assessment. Plot treat
ments were as outlined in Table I. The

blossom coverage assessment on May 25
followed applications at two nozzle
pressures and three travel speeds as
outlined in Table II. Wind velocity at the
time of application was 20.9 km/h with
gusts to 32 km/h. Analysis of variance
indicated that with three nozzles, cover
age was affected by pressure (P<0.05)
but not by speed or interactions between
speed and pressure (P>0.05). With five
nozzles, differences existed owing to
pressure and interaction effects
(P<0.05) but speed did not affect
coverage. In all fungicide evaluation trials
five spraying systems D2-23 nozzles were
used at a pressure of 2,068 kPa and a
travel speed of 2.65 km/h, and 1,122
liters/ha were applied.

Results indicate that for D2-23 nozzles
the average ratings and standard errors for
coverage on the undersides of leaves from
the left center and right locations in the
rows were 4.00 ± 0.28, 4.52 ± 0.26,
4.08 ± 0.30, (n = 25), respectively, with
no differences between locations
(P>0.05). For Dl-13 nozzles applying
673 liters/ha at 2,068 kPa the ratings
averaged 3.36 ±0.25, 3.60 ± 0.26,
3.12 ±0.17, respectively, again without
differences between locations (P> 0.05).

The berry coverage data were obtained
by examining 100 fruits. The average low
and average high values per berry were
2.22 ±0.17 and 2.98 + 0.20, respectively.
Comparable ratings on the calyx for low
and high deposits were 6.49 ± 0.36 and
8.42 ±0.26, respectively (n = 100). The
berries were lying in the straw mulch and
presented difficult targets for uniform
spray coverage. Coverage in the fungicide
evaluation plots was satisfactory for
providing meaningful evaluation data and
control was acceptable2.

a Howard, M. 1973. Agric. Can. Res. Sta.,
Vineland Station, Ontario. Personal com
munication.
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SUMMARY AND CONCLUSIONS design eliminated drift problems in Orchard sprayers. Publ. 373, Ont. Min. of
adjacent treatments under adverse wind Agric. and Food. p. 19.

The plot sprayer provided consistent conditions. The machine cost, excluding
application of pesticides to plots for labor, was $425.00. 2 Quick> GR and WF Bucheie. 1972.
fungicide evaluation trials. The machine Directory of North American equipment
was handled easily by one man, was for the mechanization of agricultural
conveniently emptied and flushed for REFERENCES research. Amer. Soc. of Agric. Eng. and
treatment changes, and was reliable Int. Assoc, on Mech. of Field Exp. pp.
throughout the test season. The hooded 1- Fisher, R.W. and A. Hikichi. 1971. 66-89.
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