


Time In transport cut flowers
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Quality loss cut flowers

4 day shipment, vase life determination under optimal conditions

Product Vase life reduction

Gerbera 33%
Rose 29%
Carnation 15%
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Transport modality shift

wStandard transport modality: air freightSssss
¢ Fast transport times =
¢ Relatively expensive; fuel surcharge-—,,.,_._' = A TN
¢ Flexible volumes

wAlternative marine (Reefer) transport
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Transportation energy costs

Product km per energguotum

w Car 1

w AIr 43

w Truck 740
w Railroad 2400

w Container Ship 3800

100 x less energy/kg product
50 x less CO2 emission/kg product

w Half the value of a perishable product may be transportation costs
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Alr freight: poortemperaturecontrol
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Attractiveness of container transport for flowers

t NB Qa
w Relatively cheap
w Lots of capacity

w Excellent climate control (T, RH, atmosphere)
¢ Also in the case of delays !
¢ Closed cold chain from farm to end user

w More sustainable

w Experience with many tropical fruits and, increasingly with
flowers/potted plants

[ 2y Qa
w Takes long time
w Quality of end product often disappointing!

L WAGENINGEN N Fresh produce Innovations

o



Consequences of container transport

w Due to the change from air transport to container transport
Quality is increasingly becoming an item

w Flowers have to be resistant to long term storage at relatively
low temperatures

w Needs superior control of water loss (desiccation) and botryti
Infection (temperature control is excellent)
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Quality aspects In cut flowers

w Vase life

Desiccation (water |oss)

_ack of flower opening

_eaf yellowing/blackening or wilting
Premature senescence

~ungal attack
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There is lots of genetic variation

w Vase life

w Botrytis sensitivity
w Flower opening

w Vascular blockage
w Ethylene sensitivity

vase life (days)

w Best way to improve
guality Is selection !!
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cultivar

Alstroemeriavase life
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Effect of cultivation conditions on post harvest quality

w Fertilizer (Nitrogen) levels (vase life)
w Humidity (botrytis)

w Day/night temperatures
w Water management

w Shading regime

W ..

Conditions aimed at maximum S cmarser
production may interfere with the ARt e oA L S

goal of maximum postharvest b B RS N N O
quality ¥ ‘¢ #h\ -
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Water loss: Phlox bam®ot perennials storage

water loss and regrowth
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wMost flowers can loose up to-80% of water without quality loss
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Temperature: less respiration and more vase life

respiration sunflower respiration and vase life

respiration
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Low temperature effects

w Rapid and continuous cooling Is important:
¢ Slows down respiration
¢ slows down ageing/senescence
¢ Slows down botrytis growth
¢ Slows down bacterial growth
¢ Suppresses ethylene production and sensitivity

w Most flowers can be stored at near ZERO temperatures

¢ Some exceptions (orchids, lili@thurium, ..)
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Ethylene

w In sensitive flowers/plants affects:

c flower senescenceabscision
¢ leaf yellowingabscision

¢ flower malformation

"
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Ethylene sensitivity of flowers (petal senescence)

w Sensitive
Carnation
Campanula
Trachelium
Gypsophila
Orchids
Physostegia
Scabiosa

L 5 o dr b
TR

w Insensitive (low sensitivity) 4%
¢ lIris 1
¢ Chrysanthemum ‘}
¢ Euphorbia
¢ Gladiolus 1
¢ Liatris “\1 |

w Intermediate ki
¢ Rose, snapdragon, aconitustgabiosaalstroemeria ..
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Sources of ethylene

w Industrial PE plants
w Industrial pollution
w Cars and trucks

w Still concentration in outside
air is generally LOW

w Some soll bacteria use —=
ethylene as a carbon source

w Plants are also sources of
ethylene
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Ethylene concentration at different locations

Location Concentration(ppb)
Outsidealr 2-10
Levels that may damage
Flowerpackagingstation flowers/plants
w minimalactivity 10 o~
W Mmaximalactivity 100- 300 — o v .
Fire 4,000 '
\
Carexhaustgases 400,000 )
Fruitstorageroom 1,000,000 :.

.‘-_. {,.-_4‘*._.

. WAGENINGENDEN Fresh produce Innovations

o



Ethylene concentrations during distributi@rsoo samples)

Location Ethylene concentrations (ppb)
<50 50-100 > 100
Grower 80% 17% 3%
Auction 68% 27% 4%
Wholesaler 81% 18% 2%
Retall trade 719% 18% 3%
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Sources of ethylene in the chain

Location Source

Grower CQ-supplementation

Auction exhaustgasesripeningfruits
Wholesaler exhaustgasesripeningfruit
Retailtrade heatingequipment ripeningfruit
Trucks exhaustgasesflowers
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Plantsproduceethylene ageinghormone

Ethylene biosynthesis Ethylene from other source

|
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receptor — Signal transduction

|

Gene expression —p Effects
\
Ripening
Senescence
Ethylene biosynthesis

Autocatalysis
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Temperature and ethylene

w At low temperature plantgroduce les®ethylene
w Less effecof ethylene at low temperatures

In addition:
w Less effect of ethylene &w concentrations
w Less effect of ethylene ahort exposurdimes
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Effect temperature
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Chemical inhibitors of ethylene biosynthesis and action

AVG
ACGynthase AOA
ACOxidase AIBA Cobalt
KMnQ,
__ Ethylene > zeolites
Ventilation
. Receptor and_ ST Ssilverthiosulphate)
S|gnal transduction 1-MCPmethyl cyclopropeng
Effects
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SmartFresh

e
SmartFresh
SmartFreskguality Crop Overview

w TheSmartFreshSNDuality System ensures that packers and
shippers of fresh produce and their retail customers can
offer consistently higlguality produce to consumers with
total confidence. Consumers enjoy the benefits of these
bestquality fruits and vegetables for longer.




Ethyleneand 2MCP
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1-Methylcyclopropene (MCP) Ethylene

1-MCPpreventsethylenefrom occupyinghe receptor
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Ethylene receptor
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