/ﬁ Instituut voor Landbouw- en Visserijonderzoek
‘(@

(Institute for Agricultural and Fishery Research)
Scientific Institution of the Flemish Government — Agriculture and Fishery
Technology & Food — Agricultural Engineering

Federal Public Service

National Health, Safety of Burg van Gansberghelaan 115 box 1

the food chain and environment 9820 Merelbeke-Lemberge, Belgium
Institute for Agricultural Tel. 09 272 28 00 — Fax 09 272 28 01
and Fisheries Research Email: TR VAT@ilvo.vlaanderen.be

Determination of drift values in non-
professional applications of

crop protection products
Final report project P06/18(484)-C06/23

May 2007

D. Dekeyser, M. D'hoop, D. Nuyttens, B. Sonck
Contact: david.nuyttens@ilvo.vlaanderen.be



TABLE OF CONTENTS

TABLE OF CONTENTS ...ttt bbbttt e et e sbe e sb e et e s be e e b e e be e sbesnbeanneas 2
1 INTRODUCTION ...ttt b et be e sbe e she e s it et e e st e e eabeabeebeenbeenbeeseee e 3
2 MATERIALS AND METHODS ...ttt e e 3
2.1 CROP TYPES ..ottt 3
2.2 SPRAYING TECHNIQUES ......utiiiiiiiiiiiee ettt 4
2.3 SPRAYING LIQUID ..ottt 7
2.4 DRIFT COLLECTORS w..ooiiiiiiiteiisiisesies sttt 7
2.5 WEATHER CONDITIONS ..........ovmiiiiiiiiiniiesississ s sss sttt 8
2.6 MEASUREMENT SETUP ....oooiiiiieiiiies sttt 9
2.7 QUANTITY SPRAYED .....oovuiiiiiiiisiissississ st 10
2.8 DRIFT VALUES ...ttt 11

T {1 | 15 PSSR 12
3.1 WEATHER CONDITIONS .....oooorivoisiessosseesssssss s sesssssssssssss s ssssss s ssssss s ssssssss s 12
3.2 VOLUME APPLIED AND WALKING SPEED ..............cooocimmmeeriiessssoissssssssss s ssssssssssssssesssssssssons 13
3.3 DRIFT oottt 14
3.3 L DI VAIUBS ..ottt sneeeeene e 14

3.3.2 Effect of spraying teChNIQUE ..........coviieiieie e 16

3.3.3 EffECt OF CrOP tYPE ..o 19

4 DECISION ..o 24



1 INTRODUCTION

The purpose of this project was to determine the drift values for a non-professional
application of crop protection products in different crop types and for different common
spraying techniques.

Drift-field measurements are the only possible way to measure drift occurring in practice and
are therefore necessary to determine the drift risk in different application conditions for non-
professional spraying applications. Because of the great number of parameters that play a part
in the quantity of drift and the non-controllable weather conditions, a good test setup is very
important here. In March 2007 a series of trials were carried out in which the drift values for
non-professional applications of crop protection products were determined. This was carried
out at different distances, for three different spraying techniques and for three crop types. The
most important results of these trials are presented and discussed in this report.

2 MATERIALS AND METHODS

2.1 Crop types

Drift trials were carried out for the spraying of three different crop types (Figure 1) namely a
soil application, a crop with a height of 30 to 60 cm and a crop with a height of 150 to 200
cm:

— For the soil application an open grass field located at the ILVO buildings was used.

— For the crop with a height of 30 to 60 cm potted rhododendrons were used. A row of
pots was positioned and sprayed. The crop height was around 45 cm with a spread of
around 40 cm.

— For the crop with a height of 150 to 200 cm fir trees with a height of around 170 cm
and a spread of around 50 cm were used. Fir trees are in this period one of the few
green tree species at the time of the measurements. The fir trees were placed in pots
and as a result easy to position in an open field. A row of pots were also placed next
to one another so as to obtain a notional hedge.




Figure 1: Three different crop types: a) grass; b) rhododendrons; c) fir trees

For each crop type a distance of around 30 cm between the spray tip and the crop was
observed.

2.2 Spraying techniques

Three different spraying techniques were tested, which are defined further on in the report as
techniques 1, 2 and 3. Based on the sales figures for different garden centres the most
commonly used knapsack sprayer and pressure sprayer were selected. The standard tip was
used for this. As a third technique the knapsack sprayer was fitted with a different, but also
very commonly used spray tip, namely a standard Albuz 1SO 110 04 flat spray tip.

The techniques used are listed below:

1. Pressure sprayer: AVEVE 8 1 with a standard spray tip (Technique 1)

Figure 2: Pressure sprayer AVEVE 8 | with a standard spray tip



Figure 3: Spraying pattern standard spray tip

2. Knapsack sprayer: Birchmeier Iris 15 litre, fitted with a Duro tip. This tip had an opening
with a diameter of 1.5 mm. (Technique 2)

Figure 5: Spraying pattern Duro tip

Table I: Flow rate of the Duro tip (opening 1.5 mm)

Pressure (bar) Flow rate (L.min™)
2 0.72
25 0.81
3 0.89
3.5 0.96
4 1.03
4.5 1.09
5 1.15
6 1.26
7 1.36
8 1.45
9 1.54
10 1.62




3. Knapsack sprayer: Same knapsack sprayer as technique 2, but now fitted with a standard

flat spray tip (Albuz ISO 110 04). (Technique 3)

F—

Figure 7: Spraying pattern flat spray tip

Table 2: Flow rate of the flat spray tip (Albuz 1SO 110 04)

Pressure (bar)

Flow rate (l.min™)

15 1.13
2 1.31
2.5 1.46
3 1.60
3.5 1.73
4 1.85

Each of these three techniques was used by three different people (A, B and C) in the three
different crop types. In this way a general idea is obtained of a non-professional application
of pesticides with a knapsack sprayer. Table 3 gives an overview of the different applications.

Table3: Overview of the different applications

Grass

Rhododendrons

Fir trees

Technique

Technique

Technique

Technique

Technique

Technique

Technique

Technique

Technique

1
AlB]C

2
AlB]C

3
AlB]|C

1
AlB]|C

2
AlB]|C

3
A[B]C

1
A[B]C

2
A[B]|C

3
A[B]C

A,B,C: Different people carrying out the application




For each crop type then 3 techniques were tested by 3 people, which ultimately resulted in 27
different applications.

2.3 Spray liquid

Spraying was carried out with water to which a tracer was added. Mineral chelates were used
as a tracer. The ILVO has quite a lot of experience with this technique. Chelates that can be
used for drift measurements are manganese (Mn), cobalt (Co), molybdenum (Mo), zinc (Zn)
and boron (B). Chelates are very photostable and have a very high recovery. The detection
limit is very low with values of 10, 5, 19, 10 and 12 ppb respectively. These chelates do not
damage the crops in normal concentrations and present no risk to the user. In horticulture
they are used as a foliar fertiliser.

The samples can be analysed using atomic emission spectroscopy with inductive coupled
plasma (ICP-AES). Plasma is an electrically conductive gas mixture with a high
concentration of cations and electrons. Argon plasma contains mainly Ar" electrons and the
cations of the sample. The Ar® ions adsorb external energy which causes the temperature to
rise to over 10 000 K. The preparations to be analysed first have to be dissolved in a known
quantity of water. Then the liquid is sprayed into the plasma after which atoms in this liquid
radiate light with specific wavelengths depending on each chemical element. This radiated
light is measured by an optical spectrometer, after which a quantitative analysis can be
carried out by a standard calibration of this optical spectrometer. With this device several
elements can be determined simultaneously. Earlier research indicates that there is no
interference between the minerals, which is important for the ICP analysis.

The chelate samples were analysed by Agrolab in Merelbeke, a laboratory that forms part of
the ILVVO. In consultation with this lab the chelates Co, Mo and Mn were chosen. A different
chelate was used for each spraying technique (Cu: pressure sprayer; Mo: knapsack sprayer
with DURO tip; Mn: knapsack sprayer with flat spray tip) so that each time the same
collectors could be used for the three techniques.

The chelate solutions applied in a quantity of around 20 ml per litre water. Before and after
the spraying of each crop with one of the techniques a tank sample was taken to find out the
exact concentration of the chelates in the spray liquid.

2.4 Drift collectors

The drift measurement was carried out on the soil carried out using horizontal collectors.
Horizontal collectors are relevant for example to determine the risk of surface water
contamination. Saturation and run-off from the collectors must be avoided and the collectors
should have a good tracer retention. Based on earlier research it was decided to use as
horizontal collectors squares of Machery-Nachel filter paper (type 751, 0.25 x 0.25 m?
(Figure 8).



Figure 8: The horizontal collector (fiter paper)

After each spraying the collectors were stored in a way to minimise cross contamination (use of
gloves, first collect from collectors with the lowest deposition).

2.5 Weather conditions

Spraying was carried out in weather conditions corresponding as closely as possible to the
Flemish average. This roughly corresponds to a temperature of 10 °C, a wind speed of 3 m.s™* and
a relative humidity of 85 %. For each measurement the weather conditions were measured via a
Campbell Scientific meteostation (Figure 9). Measurement was carried out upwind of the drift
measurements so that the measurements were not disturbed by the spraying operations. The
direction of spraying (and the sprayed crop) chosen was always at right angles to the wind
direction.

The meteostation consists of a mast with sensors with which the following variables were
determined:
— The average wind speed (V150m) and wind direction ( dirysom) at a height of 1.50 m
— The average wind speed (V32sm) and wind direction (dirs,sm) at a height of 3.25 m
— The temperature at two heights namely 1.25 m (Ty1.2sm) and 2.15 m (T.15m)
— The relative air humidity at two heights namely 1.25 m (RH; 55m) and 2.15 m (RH.15m)
— The deviation from the measured wind direction with respect to the ideal wind direction

©)

Figure 9: Campbell Scientific meteostation



2.6 Measurement setup

Figure 10 shows schematically the measurement setup used for the crop type soil. The trials
were carried out on a flat short mown meadow (average grass height 10 cm) so that the
walking direction chosen could always be roughly at right angles to the wind direction. The
meadow was located in surroundings with a minimum of obstacles so that the wind was not
affected.

The width of the area to be sprayed was set at 2 m using a small sample looking for how wide
spraying could be carried out with the spray lance in the right hand. The lance was attached
here to the spray gun. As work was carried out with different sprayers, the shortest spray
lance was taken into account. With a pressure sprayer the normal spray lance is 40 cm while
for a knapsack sprayer this is 50 cm. A 40 cm spray lance was therefore chosen. When using
a longer spray lance the arm was then not fully extended.

10 m was chosen as the length of the area to be sprayed. An entry and exit strip of 2 m was
provided here.

The drift determination was of course carried out downwind of the area sprayed. The drift
collectors were positioned at 1, 2.5, 5 and 10 m from the area sprayed. The collectors were
laid out with 5 repetitions, making a total of 20 collectors per trial. Between the repetitions a
distance was provided of 1.5 m. (see Figure 10).
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Figure 10: Measurement setup for the crop type soil

The measurement set up for rhododendrons was similar to that for the soil application. Only
the width of the area sprayed was different. For rhododendrons in fact only one row was
sprayed. This corresponds to a width of around 40 cm. The rhododendrons were positioned in
the meadow in pots over a length of 10 m and so spraying could again be carried out roughly
at right angles to the wind direction.

For the measurement setup for the tall crop a few adjustments had to be made. The fir trees
were again positioned in the meadow in pots to give a hedge. A row of pots was positioned
over a length of 10 m. Here however not a horizontal, but a vertical movement was made
with the spray lance and this was at a distance of 30 cm from the crop. The area sprayed was
now the same as the crop area sprayed in the vertical plane. The fir trees were sprayed along
both sides to reach the whole crop.
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In all the trials spraying was carried out as an average user would do this. Standardised
measurements were not therefore carried out, but they were as true to nature as possible. This
means that work was not carried out at a constant pressure, but that pumping was just carried
out until sufficient liquid was sprayed. The walking speed was also not determined in
advance. Based on the distance covered and the time spent (determined using a chronometer),
the walking speed could be calculated afterwards and included in the results.

Figure 11: A few photos of the spraying operations

2.7 Quantity sprayed

The purpose of this project was to simulate spraying operations carried out by non-
professional users as far as possible. Practical experience shows that the non-professional
user has little to no knowledge of the quantity of product sprayed per ha. They did however
usually take into account the quantity of product indicated per litre of water stated on the
label of the product in question.

An example:
The label states 1 ml product/litre water, the user has a sprayer with a capacity of 10 litres.

The user measures out 10 ml and places this in his sprayer. He then starts spraying until his
sprayer is empty. No account is therefore taken of the area sprayed.
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In other cases not even the dose is taken into account and the user adds a quantity of product
to the sprayer by “feeling”. There is therefore no longer any question of controlled
application of the product.

For these reasons the volume used is not determined in advance in the measurements.
Afterwards it is determined how much a particular person should have sprayed on a known
area. On this basis an idea can be formed of how much liquid and product a non-professional
user sprays per ha for the different crops and techniques.

The following formula was used to calculate the quantity sprayed:

(Wb—Wa
s.g.
Area

) )x 107
Volume used (I.ha™) =

~ Area: the area sprayed (m?)

— Wh: weight of sprayer before spraying (kg)

— Wa: weight of sprayer after spraying (kg)

~ s.g.: specific gravity of the spray liquid (kg.m™)

2.8 Drift values

Based on the quantity of tracer on the drift collectors, the collector area and the concentration
of chelates in the tank samples, the absolute drift quantity was calculated for the different
drift collectors. From this the drift percentage could be calculated as a percentage of the
quantity applied to the crop. For example: 100 I.ha™ was sprayed. Via the quantity of chelates
on a collector and the tank concentration we can see that an absolute drift quantity of 10 l.ha™
drift went onto the collector. This gives a drift percentage of 10%.

It is important to keep in mind the difference between the absolute drift quantity (I.ha™) and
the drift percentage (%). In professional agriculture and horticulture the volumes applied in
the field are better known and usually only drift percentages are talked of. For non-
professional applications this is not the case and so the absolute drift quantities are also given.



3 RESULTS

3.1 Weather conditions
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Table 4 gives an overview of the weather conditions that were measured during the different
spraying operations. The average temperature during the measurements was 9.6 °C. The
average wind speed (Vawer) Was on average 2.4 m.s™ at a relative humidity (RHaver) Of
85.8 %). The table shows that the spraying operations were carried out under weather
conditions that are very close to the Flemish average (Taver 10 °C, Vaver 3 .5 and RHayer =
85 %). The deviation from the ideal walking direction with respect to the wind direction (3)

was acceptable for all the measurements and on average 19.6°.

Table 4: Overview of the weather conditions during the different trials

(]

>
g T1.25m T2A15m Taver RH1.25m I:2H2A15m l:u'laver Vl.SOT V3.25T Vavei S 0
55 g O O €O & W W (ms) ms) ms) °0

O = ]

A 7.3 7.2 7.3 94.9 95.0 95.0 1.3 1.6 15 42.5
1 B 7.4 7.3 7.4 94.7 94.7 94.7 1.9 2.2 2.1 26.6
C 7.9 7.7 7.8 92.6 92.6 92.6 2.7 2.9 2.8 25.3
— A 7.4 7.3 7.3 94.8 94.8 94.8 2.0 2.2 2.1 45.8
3 2 B 7.5 7.4 7.5 94.4 94.4 94.4 2.4 2.6 2.5 23.0
C 7.9 7.8 7.9 92.4 92.2 92.3 2.4 2.7 2.5 39.8
A 7.4 7.3 7.3 95.2 95.3 95.3 2.1 25 2.3 21.4
3 B 7.6 7.5 7.5 94.1 94.0 94.0 25 2.9 2.7 25.0
C 8.0 7.8 7.9 93.0 92.9 92.9 2.1 2.3 2.2 23.0
A 10.4 10.1 10.3 82.8 82.8 82.8 2.2 3.6 29 0.3
o 1 B 10.9 10.3 10.6 80.9 81.1 81.0 0.9 3.2 2.0 7.1
§ C 10.7 104 10.6 81.4 81.6 81.5 1.6 2.0 1.8 13.2
2 A 10.7 104 105 84.2 83.6 83.9 1.3 2.9 21 10.6
L 2 B 10.9 10.3 10.6 82.5 82.6 82.6 0.9 3.2 2.0 13.9
3 C 10.6 10.4 10.5 80.5 80.4 80.4 2.3 3.1 2.7 4.7
2 A 10.9 104 10.6 81.9 81.1 81.5 1.2 4.2 2.7 14.3
x 3 B 10.9 104 10.6 82.4 82.1 82.3 1.6 3.8 2.7 30.7
C 10.5 10.3 104 83.1 82.9 83.0 1.4 2.1 1.8 13.8
A 10.5 104 105 83.3 82.9 83.1 2.4 2.8 2.6 7.6
1 B 10.6 10.5 10.6 82.0 81.4 81.7 1.9 2.2 2.1 12.5
w C 10.9 10.8 10.8 79.4 78.7 79.0 3.2 3.9 35 20.6
¢ A 10.5 10.4 10.4 83.1 82.7 82.9 2.3 2.8 25 24.7
5 2 B 10.6 10.6 10.6 81.9 81.4 81.7 1.9 2.3 2.1 15.3
T C 10.8 10.7 10.8 80.1 79.4 79.7 25 3.0 2.8 20.9
A 10.5 104 105 82.8 82.3 82.6 2.2 2.6 2.4 20.2
3 B 10.7 10.6 10.7 82.2 81.5 81.9 1.6 1.9 1.8 25
C 10.8 10.7 10.8 79.6 79.1 79.3 25 3.0 2.8 24.0
average 9.7 9.5 9.6 85.9 85.7 85.8 2.0 2.8 24 19.6
sd 15 1.4 15 6.0 6.1 6.0 0.6 0.6 0.4 114

T1.25m: Temperature at height 1.50 m (°C)
RH1.2s5m: Relative humidity at height 1.25 m (%)
Vis0m: Wind speed at height 1.50 m (m.s™)

5: Deviation from the ideal wind direction (°)

Technique 1: pressure sprayer
Technique 2: knapsack sprayer with Duro tip
Technique 3: knapsack sprayer with flat spray tip
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3.2 Volume applied and walking speed

After the spraying operations the walking speed and the volume applied per spraying was
calculated (Table 5) to get an idea of the quantity of spray liquid that a non-professional user
roughly sprays per ha.

The walking speed of the different people for the different crop types was very constant. On
average the speed was 0.20 m.s* or 0.73 km.h™. Unlike the walking speeds, the volume
applied varied considerably for the different spraying operations, in particular between 155
and 2600 l.ha™. The average quantities sprayed were 404, 1603 and 424 |. ha™ for
respectively soil application, rhododendrons and fir trees. Within each crop type there were
however also very big differences between the different techniques and users. With technique
1 much lower volumes were sprayed than with the other two techniques.

Table 5: Walking speeds and volumes applied

°_g’_ Area sprayed  Walking speed Volun(wlehgg)plled
c
s § @ (m?) (m.s™ Average sd
@) [ ]
A 20 0.18 155
1 B 20 0.18 270
C 20 0.17 230
A 20 0.21 430
3 2 B 20 0.17 395
2] C 20 0.21 405
A 20 0.23 495
3 B 20 0.17 635
C 20 0.19 625
average 0.19 404 166
A 4 0.18 925
1 B 4 0.25 875
= C 4 0.23 850
5 A 4 0.20 1225
S 2 B 4 0.25 2000
3 C 4 0.23 1775
B A 4 0.22 2600
& 3 B 4 0.29 1775
C 4 0.24 2400
average 0.23 1603 666
A 34 0.18 229
1 B 34 0.17 244
C 34 0.19 188
9 A 34 0.17 562
o 2 B 34 0.16 444
=z C 34 0.22 444
w A 34 0.20 685
3 B 34 0.18 468
C 34 0.21 550
average 0.19 424 170
average 0.20 810 693
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3.3 Dirift
3.3.1 Drift values

The drift results for the different trials are set out in Table 6. Drift is expressed both in I.ha™,
and in percentage of the volume applied (%). For these drift percentages the standard
deviations are also shown. Finally the table also shows the area under the drift curve. Via
numerical integration this area was determined under the curve formed by the drift
percentages at the different distances. This area is a measure of the total quantity of drift and
can be used to compare the different applications with one another.

Each drift value is the average of the 5 collector lines at a certain distance. Note that the
collector distances are only an approximation of the actual drift distances due to small
variations in wind direction.

It should be pointed out that the drift values obtained only apply for the crop conditions
described in the test setup. Crop conditions that differ from these may give different drift
results. For example only one row of rhododendrons was sprayed. In practice it may happen
that several rows next to one another are sprayed, and drift therefore also enters from the
other rows next to the plot. Higher drift values can therefore be expected for this. Also a
different height or spread of the crop may lead to different results.

The drift values are also only valid for the given weather conditions. Table 4 shows that the
weather conditions for the different spraying operations were however very constant. This
makes it possible to compare the different spraying techniques and crop types with one
another.

Based on the crops selected and the prevailing (average) weather conditions it can however
be stated that a good general idea can be obtained of drift quantities for non-professional
applications.



Table 6: Overview of the drift values obtained for the different applications
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o) Drift 1m Drift 2.5m Drift 5m Drift 10m Area
=} under
a £ . curve
S 8 8 (Lha) (%) (sd) (Lha™) (%) (sd) (tha®) (%)  (sd) | (tha®) (%)  (sd)
O [ D : : . .
A 0.86 0.55 0.08 0.71 0.46 0.03 0.64 0.41 0.02 0.66 0.43 0.03 4.23
1 B 2.88 1.06 0.71 1.19 0.44 0.17 0.79 0.29 0.06 0.66 0.25 0.02 3.93
C 2.65 1.15 0.26 1.08 0.47 0.06 0.78 0.34 0.03 0.66 0.29 0.02 4.37
aver 2.13 0.92 0.49 0.99 0.46 0.10 0.74 0.35 0.07 0.66 0.32 0.08 417
2 A 0.41 0.10 0.10 0.10 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.18
3 B 1.58 0.40 0.27 0.31 0.08 0.06 0.08 0.02 0.01 0.04 0.01 0.01 0.76
0 C 1.04 0.26 0.11 0.19 0.05 0.04 0.01 0.00 0.00 0.00 0.00 0.00 0.43
aver 1.01 0.25 0.21 0.20 0.05 0.05 0.03 0.01 0.01 0.01 0.00 0.01 0.46
3 A 1.11 0.22 0.05 0.63 0.13 0.07 0.37 0.07 0.08 0.70 0.14 0.17 1.17
B 0.80 0.13 0.09 0.48 0.08 0.05 0.25 0.04 0.02 0.59 0.09 0.06 0.69
C 2.14 0.34 0.17 0.83 0.13 0.05 0.27 0.04 0.02 0.40 0.06 0.05 1.01
aver 1.35 0.23 0.14 0.65 0.11 0.06 0.30 0.05 0.05 0.57 0.10 0.11 0.96
A 26.32 2.85 0.90 4.03 0.44 0.13 1.22 0.13 0.05 0.76 0.08 0.01 5.13
1 B 19.86 2.27 0.84 3.28 0.37 0.10 1.13 0.13 0.02 0.73 0.08 0.01 4.28
C 20.72 2.44 0.66 2.50 0.29 0.10 0.99 0.12 0.02 0.66 0.08 0.01 4.27
aver 22.30 2.52 0.79 3.27 0.37 0.12 1.12 0.13 0.03 0.72 0.08 0.01 4.56
g
5 2 A 21.39 1.75 0.78 3.62 0.30 0.17 0.70 0.06 0.03 0.14 0.01 0.01 3.02
5 B 16.96 0.85 0.18 3.29 0.16 0.06 0.51 0.03 0.00 0.12 0.01 0.00 1.50
3 C 20.26 1.14 0.55 2.27 0.13 0.05 0.41 0.02 0.01 0.10 0.01 0.00 1.78
§ aver 19.54 1.25 0.65 3.06 0.20 0.12 0.54 0.04 0.03 0.12 0.01 0.01 2.10
14
3 g 62.53 2.41 1.43 3.64 0.14 0.06 0.89 0.03 0.02 0.28 0.01 0.00 3.44
c 31.01 1.75 1.97 1.08 0.06 0.02 0.52 0.03 0.02 0.34 0.02 0.02 2.46
aver | 40.70 1.70 1.84 1.30 0.05 0.03 0.61 0.03 0.02 0.40 0.02 0.02 2.36
44.75 1.95 1.67 2.00 0.08 0.05 0.67 0.03 0.02 0.34 0.02 0.02 2.76
A 82.46 35.94 14.49 16.92 7.37 2.54 2.45 1.07 0.30 1.02 0.44 0.06 64.79
1 B 115.72 47.41 12.20 32.22 13.20 6.02 2.58 1.06 0.39 1.02 0.42 0.12 90.67
C 34.54 18.35 3.32 19.28 10.24 2.12 4,98 265 1.04 1.30 0.69 0.18 55.06
aver 77.57 33.90 16.08 22.81 10.27 4.42 3.34 1.59 0.99 1.11 0.52 0.17 70.17
w2 A 87.96 15.66 3.31 19.37 3.45 2.23 2.25 0.40 0.20 0.35 0.06 0.04 28.13
3 B 76.67 17.26 4.30 5.80 1.31 1.06 0.48 0.11 0.05 0.11 0.02 0.02 24.66
E C 76.85 17.30 2.97 31.34 7.06 4.99 6.34 1.43 0.96 0.88 0.20 0.08 41.60
i aver 80.49 16.74 3.40 18.84 3.94 3.86 3.03 0.65 0.79 0.45 0.09 0.09 31.46
3 A 320.21 46.73 15.70 41.65 6.08 4.00 2.73 0.40 0.15 0.72 0.10 0.06 72.32
B 123.56 26.42 7.72 7.76 1.66 0.94 0.54 0.11 0.04 0.43 0.09 0.08 37.00
C 133.64 24.30 6.82 54.21 9.86 5.10 4.02 0.73 0.14 0.90 0.16 0.06 53.24
aver 192.47 32.48 14.50 34.54 5.86 4.93 2.43 041 0.28 0.68 0.12 0.07 54.19
average 49.07 10.03 3.03 9.60 2.37 1.12 1.35 0.36 0.14 0.52 0.14 0.04 18.98




3.3.2 Effect of spraying technique
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The drift quantities (in I.ha™) from Table 6 are set out in graph form in Figure 12 for the three
crop types specifying the technique used and user. Note that the scales of the Y-axis differ

considerably between the different figures and hence crop types.
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Figure 12: Drift quantities (1.ha™) for the three crop types

If we consider the average drift quantities for the different users, for the soil spraying the
highest drift quantities were measured for technique 1, followed by technique 3 and technique
2. At a greater distance from the sprayed zone very low drift values were obtained with
technique 2 compared with the other techniques.

For the sprayings of rhododendrons at a distance of 1 m the most drift was clearly collected
for technique 3. For the other collector distances the differences between the various
techniques was less, with each time slightly higher values for technique 1. For fir trees equal,
but much higher values were found.

Figure 13 shows similar graphs, but now for the drift percentages (%) together with their
standard deviations. These are obtained by dividing the absolute drift values by the volumes
applied.

For all crop types and for all collector distances the highest average drift percentages were
measured for the sprayings with technique 1. Above all for the soil crop the difference from
the other techniques is pronounced. This is also clear if the areas under the drift curves are
compared based on the drift percentages. These areas are a measure of the total quantity of
drift. For soil application technique 1 gave on average for the three users 9.2 times more drift
than technique 2, and 4.4 times more than technique 3. The differences for rhododendrons
and fir trees were smaller. Compared with techniques 2 and 3, technique 1 gave respectively
2.2 and 1.7 times more drift for rhododendrons, and respectively 2.2 and 1.3 for fir trees.
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Figure 13: Drift percentages (%) for the three crop types

Technique 2 gave the smallest drift percentage for the soil crop, except at a distance of 1m. For
the spraying of the row of rhododendrons more drift was found for technique 3 than technique 2
at a distance of 1 and 10 m, for the other collectors this was precisely the reverse. For fir trees
technique 3 generally gave more drift than technique 2, except for the collectors at a distance of
sm.

For drift in 1.ha™ there are very big differences between soil application, rhododendrons and fir
trees. If the drift is looked at as a %, then the difference between soil and rhododendrons is much
smaller. This can be explained because the volumes applied (1.ha™*) for rhododendrons were much
greater compared with the soil application and the spraying of the fir trees.

3.3.3 Effect of crop type
Figure 14 shows for each spraying technique the average drift values for the three users both in

l.ha™ and as a % of the sprayed volume for the three crop types. Note the logarithmic scale of the
drift axis.
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Figure 14: Average drift values for the different techniques

For all the techniques used the quantity of drift in .ha™ is the biggest for spraying fir trees,
followed by rhododendrons and soil application. The drift is generally reduced with the
distance, except for technique 3 where exceptionally a higher value is found for soil
application at 10 m. If the drift is considered as a percentage of the sprayed volume, here too
clearly the highest values were found for fir trees. At a distance of 1m from the crop sprayed
the drift percentages were lower for soil application than for rhododendrons. For techniques 1
and 3 at the greater distances higher percentages were found for spraying the soil than for
rhododendrons. The limited reduction in drift as the distance increases is striking here for the
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soil sprayings. For technique 2 very low drift percentages were measured at 5 and 10 m for
soil application and 10 m for rhododendrons.

Based on the area under the drift curves, technique 1 for fir trees resulted on average in 16.8
times more drift than for rhododendrons and 15.4 times more than for the soil spraying. For
technique 2 this was respectively 69.1 and 15.0 times the quantity found for fir trees, for
technique 3 this was 56.6 and 19.7 times. This clearly shows the significant differences
depending on the crop type.

Figure 15 and Figure 16 show the average drift curves with the standard deviations for the
three different crop types for which the drift is expressed respectively in l.ha™ and as a % of
the sprayed volume. In both cases a graph with a logarithmic scale is also shown. The drift
curves were drawn up using the average drift values (Table 7) for the three spraying
techniques and the three users. Table 7 also shows the areas under the drift curves.
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Figure 15: Average drift curves (1.ha™) for the three crop types
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Table 7: Overview of the average drift values per crop type for the 3 techniques and users

drift 1 m (.ha™) drift 2.5 m (L.ha™) drift 5 m (.ha™) drift 10 m (.ha™)  area under
crop type aver sd aver sd aver sd aver sd curve
soil 1.50 0.87 0.61 0.38 0.36 0.31 0.41 0.31 5.47
rhododendrons 28.86 14.59 2.78 1.06 0.78 0.29 0.39 0.26 45,52
fir trees 116.85 81.92 25.39 15.88 2.93 1.92 0.75 0.38 209.70
drift 1 m (%) drift 2.5 m (%) drift 5 m (%) drift 10 m (%) area under
crop type aver sd aver sd aver sd aver sd curve
soil 0.47 0.39 0.21 0.19 0.14 0.16 0.14 0.15 1.86
rhododendrons 1.90 0.65 0.22 0.14 0.06 0.05 0.03 0.03 3.14
fir trees 27.71 12.65 6.69 4.04 0.88 0.80 0.24 0.22 51.94
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Also the drift curves in Figure 15 and Figure 16 show that the highest drift values measured
were for fir trees. Particularly at a short distance from the crop, high drift values were noted
with respect to the other crop types.

The absolute drift quantity at the different collector distances is lower for sprayings of the
grass soil than for rhododendrons. If however the drift is expressed as a % of the sprayed
volume this is only the case for the collector at a distance of 1 m. This can again be explained
because the volumes applied (.ha™) are much higher for rhododendrons compared with the
soil application. At a greater distance the drift falls considerably for rhododendrons, while for
the soil application the reduction is small.

The total quantity of drift for the different crop types can be compared using the area under
the different drift curves: with respect to the soil application for spraying rhododendrons
there was 8.3 times more drift in absolute quantities. For fir trees this was 38.4 times more. If
the drift is expressed as a percentage of the volume applied, for rhododendrons and fir trees
respectively a 1.7 and 27.9 times higher drift percentage was found compared with the grass
soil.
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4 DECISION

The purpose of the project "Determination of drift values for non-professional application of
pesticides"” was to determine drift values for spraying operations with crop protection products for
different crop types by non-professional users.

The drift values were determined using drift-field measurements. Three different crop types were
sprayed: soil (grass), crop height 30-60 cm (rhododendrons) and crop height 150-200 cm (fir
trees). For each crop type three spraying techniques were tested: a pressure sprayer with a
standard spray tip, a knapsack sprayer with a Duro tip and the same knapsack sprayer with a
standard flat spray tip. The different spraying techniques and crop types were tested by three
different users, which ultimately resulted in 27 different applications.

For each spraying technique a different chelate was used in the spray liquid as a tracer for the
drift. For the collection of the drift filter papers were placed on the soil at different distances from
the crop sprayed. Spraying was carried out in weather conditions that are very close to the
Flemish average. The walking direction was always roughly selected at right angles to the wind
direction. Walking speed and sprayed volume were subsequently calculated for the different
spraying operations. The drift quantities were determined at the different collectors and the drift
percentage was calculated as a percentage of the quantity applied to the crop.

The walking speed of the different people for the different crop types was very constant with an
average speed of 0.20 m.s™. Unlike the walking speeds, the volume applied varied considerably
for the different spraying operations, in particular between 155 and 2600 I.ha™. With the pressure
sprayer the volumes sprayed were clearly lower than with the other techniques.

For all the crop types the highest average drift percentages were measured for the spraying
operations with the pressure sprayer. Particularly for soil application the difference from the other
techniques was pronounced: the pressure sprayer gave on average 9.2 times more drift than the
knapsack sprayer with a Duro tip and 4.4 times more than the knapsack sprayer with a standard
flat spray tip. The differences for rhododendrons and the fir trees were smaller.

For all the techniques used the drift, both in absolute quantities and in percentages of the volume
applied, is the greatest for spraying fir trees, followed by rhododendrons and soil application.
Particularly at a short distance from the crop high drift values were noted for fir trees with respect
to other crop types.

Compared with the soil application spraying rhododendrons there was 8.3 times more drift in
absolute quantities. For fir trees this was 38.4 times more. If the drift is expressed as a percentage
of the volume applied, for rhododendrons and fir trees respectively a 1.7 and 27.9 times higher
drift percentage was found compared with the grass soil.

The drift values obtained were only for the crop conditions and weather conditions tested. Based
on the selected crops and the prevailing weather conditions it can however be stated that a good
general idea of drift quantities can be obtained for non-professional applications.



