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SPISE ADVICE manuals – 14 published documents (8 regarding the inspection of PAE)
• developed by SPISE Working Group upon proposals of several Technical Working Groups
• provide technical instructions describing procedures for inspection and calibration of PAE
• tackled by SUD but not yet by the existing ISO/CEN standards
• applicable on voluntary basis

- SPRAYING TRAINS AND OTHER EQUIPMENT FOR HERBICIDE APPLICTIONON RAILWAYS AND PUBLIC ROADS (2016)
- SEED TREATMENT EQUIPMENT (2019)

- POSTHARVEST APPLICATION EQUIPMENT (2019)
- DUSTERS (2019)

- GRANULATE APPLICATION EQUIPMENT (2021)
- ROTARY ATOMISERS FOR BAND APPLICATION (2022)

- PLOT SPRAYERS (2022)
- WIPER APPLICATORS (2022)



DIRECTIVE 2009/128/EC 
Article 8
1. Member States shall ensure that pesticide 

application equipment in professional use shall 
be subject to inspections at regular intervals. 

(…)
5. Professional users shall conduct regular 

calibrations and technical checks 
of the pesticide application equipment 
in accordance with the appropriate training.



SPISE ADVICE manuals on in-farm self-inspection, maintenance and calibration

• Knapsack sprayers

• Field crop sprayers

• Fruit crop sprayers

SELF-INSPECTION

MAINTENANCE

CALIBRATION



• very popular (several milions sold yearly)

• used for majority of agrochemicals applied world wide

• posing high risk for the operator 
(direct exposure to spray plume and possible leaks)

• often of poor design and quality

• seldom used with proper operator protection

Knapsack sprayers



DIRECTIVE 2009/128/EC 
Article 8
(…)
3. By way of derogation from mandatory PAE inspections, 

on the basis of a risk assessment and considering the 
scale of use Member States may exempt from 
inspection handheld pesticide application equipment 
or knapsack sprayers. 
In this case the Member States shall ensure that 
operators have been informed of the need to change 
regularly the accessories, of the specific risks linked to 
that equipment, and that operators are trained for the 
proper use of that application equipment.



Main sources of risk for the operator and environment

• difficult or careless filling

• leakage

• improper dosing

• spray drift

• cleaning

Knapsack sprayers



Main sources of risk for the operator and environment

• difficult or careless filling 

• leakage

• improper dosing

• spray drift

• cleaning

Knaspack sprayers

can be minimized with 
technically fit sprayer
 correctly self-inspected
 well mainteined
 properly calibrated



• Lever operated
 diaphragm
 piston

• Compression

SPISE ADVICE for self-inspection, maintenance and calibration of knapsack sprayers

TWG 18



SPISE ADVICE for self-inspection, maintenance and calibration of knapsack sprayers

CONTENTS

1.  Introduction
• Rationale
 requirement of SUD
 exemption from mandatory inspections

• Target audience
 users of knapsack sprayers
 farm managers, 
 advisors, 
 plant protection service supervisors 
 providers of training 

• Reference to EN ISO standards
 requirements for new sprayers (19932-1)
 verification methods (19932-2)
 Inspection (19932-3)



SPISE ADVICE for self-inspection, maintenance and calibration of knapsack sprayers

CONTENTS

2.  Typical defects
• Troubleshooting table

Problems that defects may cause:
 leakage of spray liquid (PS)

 risk of spray drift (DS)

 reduced application quality
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4.  Operator safety
• Personal protection
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SPISE ADVICE for self-inspection, maintenance and calibration of knapsack sprayers

CONTENTS

5.  Self-inspection (inspection items put in form of questions)
• Before filling (visual assessment)

1) Harness

2) Tank

3) Strainer

4) Filter

5) Hose

Recommendation:
to be considered to modify or upgrade the 
sprayer by easy replacement of parts that
may improve the work comfort and safety.

• After filling with water (visual assessment + functional test)

6)    Readability of liquid level

7)    Tightness

8) Pressure generation

9) Pressure regulator 

10) Pressure gauge

11) Shut-off valve

12) Shut-off valve lock

13) Spray jet correctness

Lever operated sprayer

14) Pump functionality

15) Vent valve

Compression sprayer

16) Pump operation

17) Relief valve



SPISE ADVICE for self-inspection, maintenance and calibration of knapsack sprayers

CONTENTS

5.  Self-inspection (inspection items put in form of questions)  - EXAMPLE

(4)  Is the in-line filter on the pressure side clean and in good condition to prevent the 
nozzle from clogging?

Remove the filter insert from the housing installed between the device creating pressure 
and the shut-off valve controlling the flow of spray liquid to the nozzle (in most cases it is 
installed in the handle of spray lance) and closely examine it for cleanliness and damage 
caused by cracks, corrosion or deformation. Clean the filter if necessary.

Recommendation:
The mesh width of the pressure filter should correspond with the size of orifice in the nozzle 
fitted on the spray lance.



SPISE ADVICE for self-inspection, maintenance and calibration of knapsack sprayers

CONTENTS

6.  Calibration

• Filling with clean water

• Trial application on defined distance

• Measuring spray width

• Measuring water volume used

• Calculating spray volume rate

• Calculating amount of PPP per tank



SPISE ADVICE for self-inspection, maintenance and calibration of knapsack sprayers

CONTENTS

6.  Calibration
EXAMPLE: for solid field and row crops Table of Nozzle Flow Rate



SPISE ADVICE for self-inspection, maintenance and calibration of knapsack sprayers

FOLDED LEAFLET FOR SPRAYER USERS
handy instruction on self-inspection & calibration

 Check-list (inspection items)

 Calibration table

 Calibration example

 Nozzle flow rate table



DIRECTIVE 2009/128/EC 
Article 8
1. Member States shall ensure that pesticide 

application equipment in professional use shall 
be subject to inspections at regular intervals. 

After 2020 the interval between inspections 
shall not exceed three years. 

2. New equipment shall be inspected at least 
once within a period of five years 
after purchase. 
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Field crop and fruit crop sprayers

High risk of failures and malfunctions
• worn, clogged, damaged nozzles,
• leakages,
• leaking anti-drip valves,
• defective manometers, 
• damaged or deformated filters.



Regular self-inspections, good maintenance and proper calibration are needed to:
• ensure top technical performance and reliable operation of PAE
• minimise risk posed to the operator and environment
• learn about the machines and demands imposed on them
• gain useful skills in case of emergency or repair 
• enable appropriate preparation of machines for the successful mandatory inspection. 

Field crop and fruit crop sprayers
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SELF-INSPECTIONS



SPISE ADVICE for self-inspection, maintenance and calibration of field crop sprayers
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CONTENTS
SPISE ADVICE for self-inspection, maintenance and calibration of field crop sprayers

1.  Introduction
• Rationale
 requirement of SUD
 long intervals between inspections

• Target audience
 users of sprayers
 farm managers, 
 advisors, 
 plant protection service supervisors 
 providers of obligatory training 

• Reference to EN ISO standards
 requirements for new sprayers (16119-1)
 verification methods (19932-2)
 Inspection (16122-1,2)
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• After starting the sprayer

10) Spray boom protection
11) Spray boom operations

12) Breakaway mechanism

13) Boom stabilisation & damping
14) Tightness

15) Valves

16) Pressure gauge
17) Pressure stablity

18)  Pressure repeatability

19)  Pressure compensation
20)  Agitator

21)  Self-spraying

22) Spray jet quality
23) Anti-drip valves

24) Fan and air sleeve

25) Filling and cleaning accesories

Recommendation:
to be considered to modify or upgrade the sprayer by easy replacement
of parts that may improve the work comfort and safety.

CONTENTS
SPISE ADVICE for self-inspection, maintenance and calibration of field crop sprayers

5.  Self-inspection (inspection items put in form of questions)
• Before starting the sprayer

1) Attaching to tractor
2) Tank lid

3) Strainer

4) Readability of liquid level
5) Drain valve

6) Pump lubrication

7) Filters
8) Nozzles

9) Nozzle filters



Recommendation:
The drain valve should enable collecting the liquid drained from the tank without 
exposing the operator to contamination and without posing risk for the environment.

CONTENTS
SPISE ADVICE for self-inspection, maintenance and calibration of field crop sprayers

(5) Is the drain valve working properly?

Check that opening the drain valve allows unobstructed emptying the tank and that 
the valve is tight when closed.

5.  Self-inspection (inspection items put in form of questions)  - EXAMPLE



CONTENTS
SPISE ADVICE for self-inspection, maintenance and calibration of field crop sprayers

6.  Calibration
• Filling with clean water

• Spray volume to be applied

• Measuring nozzle spacing

• Determining travel speed

• Calculating required nozzle flow

• Selecting nozzle & pressure

• Verification of nozzle flow



CONTENTS
SPISE ADVICE for self-inspection, maintenance and calibration of field crop sprayers

6.  Calibration
EXAMPLE Table of Nozzle Flow Rate



FOLDED LEAFLET FOR SPRAYER USERS
handy instruction on self-inspection & calibration

• Check-list (inspection items)

• Calibration table

• Calibration example

• Nozzle flow rate table

SPISE ADVICE for self-inspection, maintenance and calibration of field crop sprayers



FOLDED LEAFLET FOR SPRAYER USERS
handy instruction on self-inspection & calibration

SPISE ADVICE for self-inspection, maintenance and calibration of field crop sprayers



Final conclusions for carrying out the in-farm self-inspections of sprayers
• meaningful risk miitgation measure

• on yearly basis

• visual and simple functional check

• preferably at the start of plant protection season

• as a good practice before calibration of the equipment

• with basic tools and the standard calibration kit



SPISE ADVICE manuals on self-inspection of PAE are meant to:
• propose a harmonized procedure of regular calibration and technical checks

• support implementation of Art. 8 of SUD

• meet requirement for training/information

• stimulate voluntary activities for complete adoption of SUD



thank you ;-)


