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Table 1. Treatments and locations for the two trials to determine spray
deposit characteristics on lucerne with a bluff plate sprayer.

Trial No. Date Location Treatment

1 22 January 1991 Loxton Hydraulic boom, no bluff plate, low
(J. Klingberg) volume flat fan nozzles (medium droplet

 size), 15 km h-1, 46.6 L ha-1, 196 gm ha-1

 pigment

Bluff plate + SRSA spinning horizontally
(fine droplets), 30 km h-1, 23 L ha-1, 200 gm
 ha-1 pigment (2% solution approx)

2 3 January 1991 Bookpurnong Hydraulic boom, no bluff plate, low
(B. Western) volume flat fan nozzles (medium droplet

size), 15 km h-1, 46 L ha-1, 200 g ha-1

pigment

Bluff plate + SRSA spinning horizontally
(fine droplets), 30 km h-1, 23 L ha-1, 200 gm
ha-1 pigment
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Summary
An air-assisted boom sprayer, consisting
of a wedge shaped bluff plate placed in
front of a spray boom, was used to evalu-
ate deposition of a fluorescent pigment
spray on lucerne. Slotted rotary sleeve
atomizers were used in conjunction with
the bluff plate. Results were compared to
a conventional (non-air-assisted) spray
boom with flat fan nozzles.

The amount of pigment deposited was
greater using a bluff plate than non bluff
plate treatments. However, the extra pig-
ment deposited was confined to the
lower side of the leaf in the top region of
the crop. In all other sites, the amounts
deposited in bluff plate and non bluff
plate treatments were similar. A com-
parison of the amount of pigment depos-
ited was also made using slotted rotary
sleeve atomizers spinning vertically vs
horizontally with the bluff plate. No sig-
nificant differences were found.

The implications of the deposit pat-
terns for efficacy, and the potential for
improving spray penetration and cover-
age uniformity within the plant canopy
with a bluff plate sprayer by modifying
the air movement patterns behind it, are
discussed.

Introduction
Problems with conventional, non air-as-
sisted spray booms and the advantages of
air assisted spraying and the bluff plate
concept were reviewed in the first paper
of this series on the wedge shaped bluff
plate sprayer (Furness et al. 2000). Deposit
studies on artificial targets using a wedge
shaped bluff plate sprayer showed that it
was ideal for increasing the amount of
spray deposited on vertical targets, and
overcame problems of poor impaction ef-
ficiency on short targets with a simple
bluff plate sprayer (Furness et al. 2000,
Fulton and Furness 1988).

This paper reports and discusses re-
sults of deposit studies using fluorescent
pigment with the wedge shaped bluff

plate (BP) sprayer in combination with
slotted rotary sleeve atomizers (SRSA) on
lucerne. A conventional spray boom was
also used for comparison. Comparison of
deposits with the slotted rotary sleeve at-
omizers spinning vertically and horizon-
tally behind the bluff plate are also made.

Materials and methods
Details of the spray equipment and fluo-
rescent pigment techniques used were de-
scribed in detail by Furness et al. (2000).

Two trials (Table 1) were carried out on
dense swards of irrigated lucerne (0.3 m
high trial 1 and 0.75 m high in trial 2). In
the first trial conditions were fine, calm
and overcast with a temperature of about
30°C. Three replicates were used with a
plot size of 10 × 30 m. After spraying, at
each swath position, 5 plants, about 1 m
apart along the crop row in the direction
of travel, were sampled. This was re-
peated at 1 m intervals to 4 m each side of
the centre of the swath, giving a total of 45
plants from each plot. In the second trial,
conditions were fine and sunny with a
temperature of about 40°C and a wind
speed of about 3 km h-1. Details of repli-

cates and plots were the same as for the
first trial, except that the swath interval
from the centre of the swath was 0.5 m and
only half the swath from 0.5–4 m was sam-
pled. In both trials the bluff plate was op-
erated so that the bottom of the skirts just
touched the top of the lucerne plants. Noz-
zles were operated 500 mm above the top
of the plants. The amount of pigment de-
posited per cm2 was measured as for arti-
ficial targets (Furness et al. 2000, Furness
and Newton 1988) on leaves picked from
the top and bottom half of the plants.
Droplet numbers were also estimated
visually using UV illumination.

A separate trial was conducted on J.
Klingberg’s property on a dense sward of
lucerne (0.4 m tall), on 26 Feb. 1991 to com-
pare spray deposits with the slotted rotary
sleeve atomizers (SRSAs) spinning hori-
zontally vs vertically with the bluff plate
sprayer. Flow rate, chemical rate and
travel speed were the same as in the previ-
ous trials. Conditions were fine and sunny
with a temperature of about 28°C and a
wind speed of about 5 km h-1. Other con-
ditions and sampling were the same as in
the first two trials.

Results and discussion
Deposit patterns
There were large differences in spray de-
posit patterns on lucerne between a bluff
plate sprayer and a conventional, non air-
assisted, hydraulic nozzle spray boom
(Figures 1 and 2). Visual ratings (Figures
1a and 2a) showed similar patterns to
fluorimetric measurements (Figures 1b
and 2b) but were less variable, presum-
ably because of the much greater areas
observed visually than can be scanned
with the fluorimeter. Visual rating is also
quicker. This indicates that visual ratings,
especially if accurately calibrated to
known standards, are likely to be both ac-
curate and reliable and worthy of further
study. However, this was not attempted
here.
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warrant detailed study. The patterns
could also have different implications for
different types of chemicals.

Observations also showed that the air
blast from the bluff plate relative to the
plant was essentially one directional, that
is predominantly in the direction of travel.
It is likely that coverage uniformity and
penetration to the lower canopy would be
improved by a more turbulent airstream.
Such improvements are likely to be more
pronounced and more important in dense
field crops and mature vegetables than in
sparse cereal crops and pastures, typical
of dryland growing conditions.

Statistical analyses
The data compared were mean deposits
(visual rating or fluorimetric deposit
measurement) over all swath positions to
3 m either side of centre. The analyses and
their outcomes were similar to that de-
scribed by Furness et al. 2000, so that de-
tails are not presented. A completely
randomized analysis of variance was used

Figure 1. Bluff plate sprayer on lucerne: effect of canopy position on spray deposit (a) visual rating, (b) fluorimetric
analysis. Top-U ([), top half of plant, upper leaf surface; Top-L (¡), top half of plant, under (lower) leaf surface;
Bottom-U (▲▲▲▲▲), lower half of plant, upper leaf surface; Bottom-L (n), lower half of plant, under leaf surface. Mean
deposit for unsprayed control leaves was subtracted from the reading at each swath position, which gave negative
readings at some sites with little or no deposit due to the variability of the background fluorescence reading.

With the bluff plate (Figure 1a), the
overall amount of spray deposited was
about 30% greater than with the hydraulic
nozzle boom, but the extra spray depos-
ited occurred almost entirely on the lower
leaf surface in the upper canopy (P=0.01,
both experiments). The greater deposits
on lower compared to upper leaf surfaces
in the upper canopy is opposite to that
with the hydraulic nozzle boom. Deposits
in the lower canopy were similar on both
upper and lower leaf surfaces. In windy
conditions (Furness 1991) deposits with a
conventional hydraulic nozzle boom be-
come more like those with a bluff plate
except that the swath is displaced side-
ways downwind.

With the conventional hydraulic nozzle
boom (Figure 2a), deposits were greater
on upper than on lower leaf surfaces
(P=0.05 in one experiment and P=0.01 in
the other) and greater in the upper than in
the lower canopy (P=0.01) in both experi-
ments. The single deposit reading in the
centre of the swath did not follow the

same pattern as the remaining swath posi-
tions because it was influenced by air
movement behind the spray vehicle and
so was similar to that with the bluff plate
(see below).

Observations during spraying showed
that the air movement generated by the
bluff plate blew the plants forwards in the
direction of travel. Hence it is likely that
spray impacts horizontally towards the
plant with a bluff plate, and largely from
above (in calm conditions) with a conven-
tional hydraulic nozzle boom (no air-as-
sistance). In addition, lucerne leaves are
slightly concave on the upper surface,
causing them to align themselves with the
lower surface towards the wind because a
concave surface is aerodynamically unsta-
ble and a convex surface is stable when
oriented towards the wind. It is likely that
both these factors would cause most of the
spray to be deposited on lower leaf sur-
faces with a bluff plate.

These different deposit patterns are
likely to have implications for efficacy that
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Figure 2. Hydraulic spray boom on lucerne: effect of canopy position on spray deposit (a) visual rating,
(b) fluorimetric analysis. Treatment notation as for Figure 1.

using logarithmic or square root transfor-
mation, as appropriate to produce nor-
mality in the data. Highly significant dif-
ferences (P=0.01) were obtained in the de-
posit patterns produced by the various
treatments. The deposit patterns and their
significance were similar regardless of
whether visual ratings or deposit meas-
urement by fluorescence scanning were
used.

Comparison of SRSAs spinning
vertically and horizontally with a bluff
plate sprayer
Deposit patterns with the SRSA spinning
horizontally vs vertically with the bluff
plate sprayer were similar (Figures 3 and
4). The vertical orientation is preferable
for structural reasons because the atom-
izer can be mounted much closer to the
back of the bluff plate without spray hit-
ting the bluff plate.

Conclusions
The wedge shaped bluff plate boom
sprayer deposited more spray on lower
leaf surfaces in the top of the canopy of a
lucerne crop than the conventional non air
assisted spray boom. Deposits in all other

sites on the plant were similar to that ob-
tained with the conventional boom
sprayer. Hence, as on vertical artificial tar-
gets (Furness et al. 2000), the bluff plate
sprayer deposited more spray in total, but
the increase was confined to one site: the
lower leaf surfaces in the upper canopy.

The relevance of the changed deposit
patterns for efficacy with a range of agri-
cultural chemicals warrants investigation.
Efficacy would be expected to improve in
some situations, such as with pests and
diseases that primarily infest the lower
leaf surface towards the top of the plant,
and to remain the same as with a conven-
tional spray boom in most other situa-
tions.
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Figure 4.  Spray deposits on lucerne with a bluff plate sprayer and SRSA spinning vertically (a) visual ratings,
(b) fluorimetric analysis. Treatment notation as for Figure 1.

Figure 3.  Spray deposits on lucerne with a bluff plate sprayer and SRSA spinning horizontally (a) visual ratings,
(b) fluorimetric analysis. Treatment notation as for Figure 1.
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