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Wasting energy — Wasting chemicals —
Polluting the environment!

Page 7 of 8




image8.jpeg
THIS PAGE INTENTIONALLY BLANK

Page 8 of 8




image1.jpeg
OPTIMISATION OF SPRAYING METHODS
WITH REDUCED USE OF CHEMICALS

H. WEIDENHOFF

Specialist Horticultural Mechanization, Tiel, The Netherlands

ABSTRACT

For over 35 years, air-blast spraying machines have been used in Dutch fruit
growing. Both axial-flow and radial-flow fans were (and still are) used. Axial-flow
fan sprayers were equipped with spray nozzles (swirl nozzles). They employed a
high-pressure pump to atomize a liquid. Most radial-flow fan sprayers were
equipped with air atomizers. The spray fluid was fed at low pressure through small
orifices into a high-speed air-stream and was sheared off. Both types of sprayers
were especially designed for spraying standard fruit trees and large bush trees.
Used in modern close row spindle systems they cause much contamination of the
environment because of high inefficiency and losses of spraying materials.

INTRODUCTION

Since a few years sprayers using a horizontal blow-out system have found general
acceptance in modern orchards. In this technique the air-stream is blown out
almost horizontally by long-drawn air-outlets.

Axial-flow fan standard Axial-flow fan with horizontal
blow-out system
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Radial-flow fan standard Radial-flow fan with
horizontal blow-out system

Sprayers using a horizontal blow-out system have several advantages:

» afar better chance of the sprayed liquid covering the trees;

» the droplets travel only a short distance, so that the effects of the ambient air
and evaporation are small;

» because the air stream is blown upward at an angle of about 12 degrees, the
upper and lower leaf surfaces of both apple and pear trees are more effectively
covered with the sprayed agents;

» the clouds does not rise above the tree tops, therby reducing environmental
pollution;

» the possibilites of spraying tree rows from underneath a trailed cover are now
being tested.

NOZZLES

Dutch growers use almost exclusively pressure-atomizing sprayers with hollow-
cone swirl nozzles. Because of the disadvantageous range of effective spraying,
air-atomizing sprayers are no longer preferable.

For air-blast orchard spraying the
use of small hollow cone swirl
nozzles (ceramic types) are
preferable. The average diameter
of the droplets should be 50 to 150
micrometer.
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for example:

size @ mm 0.8 1.0 1.2 1.5
bar 7.5 9.5 10.0 10.5
litre/minute 0.45 0.66 1.06 1.43

The use of flat spray nozzles is not preferable
in orchards praying because of uneven
coverage of the foliage.

mum
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Air-atomizing is a non-controllable not preferable system!

Electric charging droplets gives capricious results!

(Hicron Sprayers )

Using spinning discs in fan outlets gives too much
losses of high concentrated droplets, which is
dangerous for life and the environment.
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INTERDISTANCE OF NOZZLES AND TREE-HEIGHT
(proposal):

POSITION OF NOZZLES:
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Nozzles with a low flow rate
should never be fixed in the air
outlets. The shape of the
cones and the droplet spectrum

will be disturbed!
THEORY OR DROPLET SIZE AND NUMBERS
Size Number | Covering | inter I :
%] L/HA per % distance | Dividing too big
CM?2 MM droplets give 8x
U MM coverage !!
400 0.4 40 12 1.5 249
) 8x
200 0.2 40 96 3.0 0.82
) 8x
100 0.1 40 764 6.0 0.26
400 0.4 400 119 15.0 0.52
) 8x
200 0.2 400 955 30.0 0.12
) 8x
100 0.1 400 7639 60.0 0.01
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WATER/HECTARE (litres) advice in the Netherlands

Plantings
1-row 3 -row 5 - row
normal (stand.) 1000 1200 1500
conc. 1x 1x ik
low volume 150 200 300
conc. 7x 6 x 5x

low + 35% water
volume

Spraying with the help of sprayers using a horizontal blow-
out system is greatly effective in trees that are planted in
single, two and three rows. At the present stage of
technology, however, trees in more that three rows cannot
be properly sprayed. In this type of culture so-called air-
blast sprayers with raised outlets are used. These spray the
liquid both sideways and slantingly from above into the
beds. The undersides of the leaves of trees in the middle of
the beds, however, are insufficiently covered.

No effective coverage of the canopy by the use of horizontal
bow fans.

Better coverage because of the upwards and downwards
angles of the air streams.
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REDUCED US OF CHEMICALS
ACTIVE MATERIAL KG/HA
(in The Netherlands)
1985 1990
Old technique New technique
Fungicide 11.40 6.40
Insecticide 1.05 0.75
Herbicide 1.65 0.50
Grow-regulation 0.90 0.25
100% 15.00 7.90
-— \
52.7%
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