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Social aspects of Innovative Biosystems in 

Fruit Production

Elements in the innovative system:

● Autonomous spraying

● Autonomous tractor and/or autonomous sprayer (CDS)

● (environmental aspects are discussed in week 3)

● Pheromone confusion

● Instead of spraying against fruit moth

● Mechanic pruning

● Reduction of labour demand 

● Not the same as Pruning robot (Mr. Westreenen)



Social aspects of Innovative Biosystems in 

Fruit Production

Social aspects:

● Exposure to WBV-vibrations (whole body vibrations)

● May result in sickness/disease

● Labour demand

● Also part of economic aspects

● Labour safety (exposure chemicals, cutting accidents, etc)

● Fruit safety (residues, etc) 

● Others? ............ 



Absenteeism (sickness/disease) in Fruit Production

Source: Sazas, 2014
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Absenteeism (sickness/disease) in Fruit Production

Source: Sazas, 2014



Physical load in Fruit Production

Vibrations are a main reason for physical load

Source: AgroWerk (PPO)



Physical load in Fruit Production

Tractor work is a main source for Whole Body Vibration (WBV)

Source: Oude Vrielink, 2007   



Physical load in Fruit Production

Tractor work is a main source for Whole Body Vibration (WBV)

... and spraying is a main reason for tractor work.



Physical load in Fruit Production

Other reasons why labour demand is important?



Physical load in Fruit Production

Other reasons why labour demand is important:

� Expensive:

� Hard to find workers

� Especially for spraying: license needed (qualified people)

� Work organisation

� ...



Whole Body Vibrations

Exposure during different tasks:



Whole Body Vibrations

Effect of speed on WBV:



Whole Body Vibrations

Calculation methods:



Whole Body Vibrations

Calculation methods:



Case study: Effect of innovative systems on 

labour demand and WBV

Elements in the innovative system:

● Autonomous spraying (2 combinations)

● Reduction of labour demand

● Pheromone confusion

● Reduction of pesticides use

● Effect on labour demand?

● Mechanic pruning

● Reduction of labour demand 

● Effect on fruit quality?



Case study: Labour demand and WBV for 

spraying

Traditional: 

� cross flow sprayer, 
1 row (2x ½ row)



Case study: Labour demand & WBV spraying

What are ‘standard’ labour demand & physical load WBV?

Assumptions case Westreenen: 

� 73 ha:

● 37 ha at home plot: 20 ha Kanzi & 17 ha Elstar

● 25 ha Conference (pear) 
and 17 ha Jonagold at ... km
(sensitivity analysis: vary between 1 and 10 km)

� 36 sprayings/year: 30x300l/ha, 6x600l/ha

� Must be done within 8 hrs.

� Tank volume 1000 l, filling of sprayer: 5 min.
(sensitivity analysis: vary filling time)

RP2
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RP2 

Deze gegevens eventueel aanpassen aan werkelijke situatie Van Westreenen.
Dan ook in vervolg!
Roelofs, Peter, 18-11-2014



Case study: pheromone  confusion

kk



Case study: pheromone  confusion

What are ‘standard’ labour demand & physical load WBV?

Assumptions case Westreenen: 

� 8 sprayings with Insegar (virus)/year
(300 l/ha)



Case study: mechanic pruning



Case study: mechanic pruning



Case study: mechanic pruning

What are ‘standard’ labour demand & physical load WBV?

Assumptions case Westreenen: 

� Pear (Conference, standard): 100 hr/ha

� Apple (source: FC, 2012): 

● Elstar: 90 hr/ha

● Kanzi: 100 hr/ha

● Jonagold: 70 hr/ha

RP1
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RP1 Deze gegevens eventueel aanpassen aan Van Westreenen.
Roelofs, Peter, 18-11-2014



QAIB  - Fruit case:

� Traditional: 

● Regular sprayer, normal tractor

● Crop protection: traditional with limited use of environmental 

friendly products or pesticide application reduction

● Pruning: manual labour

� Innovative: 

● Drift and dosage reducing sprayer, high capacity, autonomic 

tractor

● Crop protection: less applications and more environmental 

friendly products. Warning system based spraying

● Mechanic pruning



Economic aspects:

�Economic evaluation

● Effects of spraying technique 

(multi-row sprayers, autonomous 

sprayers, drift reducing sprayers) 

on farmers income

● Effects of spraying scheme on 

farmers income

● Effects of lower selling prices, 

due to more residues, on farmers 

income.



Fruit production & sustainability

�Some of the Triple P aspects for a fruit grower:

● People:
neighbours, employees, consumers, society (village)

● Planet:
water quality, water availability, eutrophication, 
biodiversity, waste

● Profit:
yield, production costs, supply security, farmers 
income



What is the best sustainable choice for 

fruitgrower Westreenen? 

Considering:

• Environmental aspects

• Social aspects

• Economical aspects


