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i iE SRR T TR 2 (Bl (L e i 22 B a] SR E(E FIAVIERE - BB Il e
% o WEATH S B (digital twins) - 55 SLEHE A B HE B gE b S B (E K IR AY
SEAL - A EE S 2 I (M BOR BV ER R YRR 50 - R A SRR T T R A
AR EEMED « BT BRES TR R — LA T 2 - BB R (R I
AR DAEAE R BFI -
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4. A (Predictive modeling) (Physical and digital twins ) e 77 & RE (L s
[ REH T ] - 5 (L A L T T B PRI B2 L 1 A
A BTSN 15 e i ©

DLFE A R BIARES » JF 8 SR s i B BV i > W0 H A S i B BAF YRR
FHRRAIPREE - AEAEREEANRERNEN NMMESLENEE®R . &
S E e > FRR DR - FEAVLE - AN THEZ — @R > EE 2
RIS TERIRIMENE (P EE ~ nDEERRE ~ 88 R AT OHY
JEWR o HATEITZE EAE T —2 - MR ORISR S B S R M f 2 e
BOEFTRAGRTL o JeERY R RO 28 R B S e TP Ay EE o - BLFE
ATALINGRITHE ~ B RIS R Rttty o IRBURMES BRI A T AE/KRAYSN
H R N BB R > PIRIZKREA ~ KEROEEE ~ SNEBAIG e af - BEJERER
Ppm IBERAL T HY 2 A i e FE IR AR an SR Bl A 3 A o TR
PERROR - BN EOR U ~ BEG SRRV - e m] TEUIIZE i HL AR e A IE
ZIRRHE: - i is SR AR o Al Al ELAN B S (S e e e FEE K RS
TR AL o FEUHIRE AL R RE S e (1t e gl 5 MR B Th Y B bR & AR BLIRAR > 18
11 {55 g 22 B e S B (IR 2 e PR R

5. PR BRI 5 A R VTR AT - BRI
AT S TR - R (T (R AR (e TR
M TR A - B I AR AT B A S - (9%
AR (P EE R AT -

DAPRI I B 5, T 25 - IR 07 (Gray mold) 23] - Botrytis Cinerea j2 ¢
orinIReS - RERERFIEE AR s & - S Ut EE SR E -
PR 1 BBR IS AN 558 UR T S SR H R A E Y T R R
SRR S — T o 28T > IREREV TR B G E I > A RiELE
ar A O R ARORHER SR L > i LU P R S (R BT - (R - FR R
RERGETERNE > DUEE LR SHIURTEY) IREEEE IR
DNA FEECHIBEIHRT BN B Mt & FH e B B A AR FAL AN - (e A
SCHHB SRS S BREORAVIRSTTT - R D M VR -
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32. RAREE B A e i A BRI K B Im SR [F] 25 - Bl E R IR AR s

{ELARIRE B A SR IR O -

Unll 3
Aemamantalc SUMDOSIUM

Batch
frngation

Carbohydrate
Starvation
&
Senescence

Genotype
Chilling ity G ‘
Tropic reyponses
Reipiation
Senescence
Transplration
Photosyntheus

Rel. humidity
Ters 3¢ atun
v vest

Prehar
=N

Living Plant

Cut height

Stem thickness
Xylern architecture
Developmental st age

ty sl

&7 \
pl‘y,ml()[;l(;ul ! Harvest, Biochemical
processes

;: '4 A
lad Postharvest
~ Negative (Disease Quality

- Water balance and Pest)

Ny

Carbonydrat

coloration
starvation

End of vase life / keeping quality

h\MACENINGE N
N Consumer

33. UCER{& hnE S PRREA T PRATIHYIRRS ~ VLSRR e ~ AL
FARHERE -
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Storage / Transport

« Half of the value is Transport
« prolonged storage/transport leads to quality losses
b « Long storability essential for reefer transport!

Product Vase life reduction
Gerbera 33%

Rose 29%
Carnation 15%

Tulip 47%
Chrysanthemum

Lily

Iris

Freesia

Ernst Woltering Average

Ei&fmffﬁjtﬂ%&& Dr. Julian Verdonk =i BH-& AT BA [E] fn T 2 V)
EinE N FE 20%-45% A5 - \

11k

[&] 35. Eﬁm@jﬁﬂ%ﬁz Dr Ernst Woltering st HAZHT UJ{EER ﬁf‘u%ﬂmﬁl%%ﬁﬂ

% o

19




Image analysis using SpotiBot

“SpotiBot”: Automated “Spotting” of "Botrytis”
High throughput and objective image analysis (using smart-phone)

Prediction accuracy:
= Strawberry: 77%
= Rose: 60%
In development...

& 36. FELAREEMRAEEZ$S Dr.Suzan Gabriélsgji Fl|FH &4

IREURAYIEIA ?F_fJ“ U\Jﬁtﬁfz‘%m@é& A T B

CITROSOL. Puaoy

FRUITFOG: Fog Treatment for Cold Rooms

T
N s ST

I 1 37. Javier Parra 517 FRUITFOG -PY R S o 01T Rl i
A °
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Stomatal behavior in wilting rose and chrysanthemum

|

leaves

Rob Schouten & Pol Tijskens

\
|
:

38. ELfEEME AR EZEZ Dr. Rob Schouten

SRS LB DT E R AR BT T

1Kl R 1kt ‘ ﬂ

1 ' 11 \\ |

) SRR R | B | 1
Pests and diseases in Lilium ‘

Viruses ;
LSV, LMoV, TBV Fusarium basal rot |

AU NN E

-
H‘

39. Uldanay Bairam &5 B4 [F] 5 & an s SR U B Eom T
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20 AL SR T IR K EINE E] - $ BRI AT AP o
gest FLAETCT T & R B ORl(2- 51 34 350 360 38) -

8.30 - 8.45
8.45-9.15

Programme . %%

©  10.00- 1030

10.30 - 12.00

2 12.00-13.30 Lunch & pos on 1
Momentum 2-3 Momentum 1
'
— 13.30-15.00 4
> Physiclogy 1 Postharvest Pathogens 1
L 15.00-1545 Coffee & poster viewing
()
Quality Measurements 1 Storage and technology 1
9.00 - 10.15
% Preharvest conditions 1 Sensory & nutrition
S 10.15-11.00 Coffee & poster viewing
O 11.00-12.15
. Logistics and modelling Pre-harvest treatments 1
oy 1215-14.00 Lunch 8: poster session 2 & business meeting Ornamentals (mementum 1)
- 14.00-15.30
g Quality Measurements 2 Physiology 2
15.30 - 17.00 Excursion NPEC/Phenomea/Unifarm Excursion NPEC/Phenor /Unifarm
19.00 - 22.30 Conference dinner,
9.00 - 10.30
Physiclogy 3 Preharvest conditions 2 Postharvest Pathogens 2
5. 10-30-1100 Coffee & poster viewing
= . = -
~ Quality Measurements 3 Postharvest treatments 1 Chilling and disorders 1
—  12.30-14.00 Lunch ¢k poster session 3 & business meeting Unlimited {momentum 2-3)
: 007 15.00 _ _
Chilling and disarders 2 Packaging and coating 1 Storage and technology 2
é 15.00 - 15.30 Coffee & poster viewing
Packaging and coating 2 Postharvest treatments 2 Storage and technology 3

17.00 - 18.00 Farewell drinks, Omnia

41, F 7 EEIEER R R e B 12 e PR P B YRR R i E b T
@ (VI International Postharvest Unlimited Conference & XII International
Symposium on Postharvest Quality of Ornamental Plants) &g E 542 -
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Day 1 (may 15)

Session/Room Start Slot Speaker/Title
Plenary session 0 @ 8.30 Organizing team
Podium Opening of symposium
Plenary session 1 @ 8.45 Keynote Toine Timmermans
Podium Global progress and key solutions for reducing
postharvest losses and food waste
9.15 Keynote Ernst Woltering
Programmed Cell Death in postharvest senescence
and disorders
Plenary session 2 @ 10.30 Invited Thijs Defraeye
Podium Augmenting our insights in cooling and quality
preservation in the fresh-produce supply chain
using physics-based maodeling and data upcycling
11.00 Invited Rick van de Zedde
Pre-harvest fully automated plant phenotyping,
technology adoption and links to post-
harvest fresh produce quality traits
11.30 Invited Bart Nicolai
Postharvest systems biology and kinetic pathway
modelling
PHO session 1 O 13.30 Invited Fisun G. Celikel
Momentum 1 Preharvest and postharvest factors in sustainable
quality management of ornamental plants
14.00 1 Toru Hirose
Extended vase life treated with glucose was
caused by high evapotranspiration ratein cut sweet
pea flowers
14.15 2 Ana Maria Borda
Carbohydrate depletion causes rapid leaf necrosis
in cut Chrysanthemum
1430 3 Baltasar Zepeda
Edible Petunia, the next gourmet garnish?
14.45 4 Javier Parra

Postharvest application of Pyrimethanil by Smoke
Generator (FRUITFOG®-PYR) to control Botrytis
cinerea on cut flowers of Colombia

23




PHO session 5 14.00
Momentum 1 @

Invited

Julian Verdonk
Carbohydrates fuel for storage?

1430 1 Ernst Woltering
Postharvest issues in tropical flowers

1445 2 Javier Parra
Postharvest application of Pyrimethanil by Smoke
Generator (FRUITFOG®-PYR) to contﬁp! Botrytis
cinerea on cut flowers of Colombia

15,00 3+4 Panel discussion

Excursion Tour 15.30 - 17.00 Details can be found on the website.

NPEC/Phenomea/Unifarm

Note: participation is only possible if registered for
an excursion

42. 5 12 BT P E AR YRR s B TS & S S B SRR S -
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7N~ TR Y4 RE R TS24 Netherlands Plant Eco-phenotyping Centre-
NPEC

(—) fEIT

1a7 B FE. W) 4= BB 35 B B B 22 1.0 (Netherlands Plant Eco-phenotyping Centre:
NPEC) » P TN NPEC - %% & PRI R FTisE t ELM SRR S S 0K
B (Utrecht University) it & 5% 17 » M H far 56 B} 22 WF 22 4H 4%  (The Netherlands
Organisation for Scientific Research, NWO) IL[E&Hf) - NPEC S1{E5|SEEFEE
IR - BRIERM TSR T R eiErE IR A et - Diam
FEEYA BRI BIEY AN M O EHERAVESS - Fit » (T LIER)
TEHLBR S AT RF R E MR T R R AR SR 280 » DURIEARRAVIE B R BURSE R
B84t - NPEC A 6 {EFEE » Hf 4 ~ 5 H1 6 SRAASEE LR FUMEEIRARER - 5
E2 1 WUR BRI HE & - A& 25 NPEC4 5f ) 5 5Rb5ElE » SUeit
I3 adiE A I S E I FY Bt fe 5 T RE T o

(&) 435t - mEE R Z N TRIEEYE &= R

el a5 [l ERIIET R Z N R EY) A &= > Hep 3 {H4Y
Fy 20m? A1 2 (H47 15m* - HEFEY)4: R R4 300 £ 2,200 #REEME - (]
— RIS R IR TR AT - S ek AUE V) MEGIRRE S A R AR B S Bk
FetAY)RIE BAIR EH 0y > ] AR T A Y E A BRI THEE R
2 o B A\ SR E R = (EE R S 28R - BRER R £47
TEVIE IR 22800 b LED HAHA 235 - SRS HIE-4 5 42°C > HENRTE 40%%
85% skt » W H ATl iRE COz - TRt BRI es IS = P BltE Y g Eiy
BRI ~ LRI ~ JERIRFE - JRE ~ SR ERIRE SR F 2 - LED IHIHAERAE
BEE R RO EESTTHE - i T H AR RS B s BRI ER e
BOAOEIRREEE 2000 pmol m? st o MEYRAGTEIE T ROt (RGB) ~ RAl&R
EHE AR R BOUAUG  BR BRI AL N CEE S B Y B B B 24T

1. FRBUTHTR G - Phenovator I

Phenovator |1 23l e EHRAY AT TR - sedfilE 22 1440 (EIE R
IS TEN S8 - Phenovator I 22485 15 mP (Y N TRMEEYIER=F » #41E
P4 R E AR RO IRE 1000 pmol m? st R (R E RIRE 4 °C -« MRS
UIEYANG )75 6 o o3 7 X A N i R e &= o N BN e S W = s e e S b
BIFMERE L - ZAERKEIN SRS T - DT EVTE A SR A& TAYIERR
HELTAE R B R R BT - WA E S TES © S/ Phenovator 11 ]
& 4 EETEYAERFTI O - R EEEEN G - Eek
BB AT ET S METT - Phenovator {5 A& 5ef8EhzUIRAH 241 © & H ¥
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Spta MRS T2 Hp G PRI U CaE o e € - B f—/ NFEEE
FARF IR AT - T2 pl B2 48 400-850 nm SEati [E N HY S A e iE 4k
REot o RAHERE AT I EELERY RGB ~ ATALMSE(RIIA R I RE) DL EE 4k
ZECHE RO ENES - BEXEGET AR ELEFRRRSE - fl St
JE 0 11 EE T 3E (Photosynthesis 11) F13JEY¢{EE % )& (Non-photochemical
quenching, NPQ) HSEHI AR -

(2) 5 FEb5Ela - =R EY) R AT o R st

BB B SRRSO S DR SRS - B - DRSS
OGS RIS » R R RS » P LRI - %
REET BMIEREE 5 EREEEARGHER 3D Figh  ERREE
) TIPS B L PRLHRIE N B P LUE R RSSO AT BT FE
AERRAE - SEERECH T REYDE S (FREG E I RS SR
TR S TS RO R R T | - S BRHE T Bkt - il
B LS © AL A A0 3D FRIRRIN  FETIARA T AR RANRIFIE » &
FERETREE - $ER AU BGOSR -

L SHREHEYIR-3D R %Ak Dud soan PlantEyes—3D &

Multispectral “Camera to Plant” laser scanners

NPEC 7t 55kt & 58 ST tE iR PlantEyes Fifaii# /2 =] Phenospex
fEfit - WIfF 3D GBI 2R (RGBI) & Rl & £ ikt - PlantByse B & EH
BTV EFRSE - I T YIS NE B RR LA RS - Bl E - TR
BRERIAE - CFEAE - HREES > IWIEEYR E AR - FE
tEE L E ] DU A R GOETT EAL - B RS A DL TR T oA DAET
BHEbE S L REE A5 (Normalized Difference Vegetation Index, NDVI) ~
BE2EZ LR 58 (Normalized Pigments Chlorophyll ratio Index, NPCI ~ f5¥15=E K&
StF5 % (Plant Senescence Reflectance Index, PSRI) = -

2. ZHIEYARFEZHERMN 5 Plantarray

Plantarray /& —{li& HEENE NN Z BRSSP E - ZARGONEEYIZ
fEf ~ EVIERR ~ KEEIFARER ~ B AR USSR ET - DUSHIEY)
FES TR RO THYAERSS - Plantarray (ERAET AIRIGHEY) A Rk A [El 65
= HBERIRR R - BB RS EIEY) - IR R A R IG R - B
EVERED SRS LY A o AAERRS R B AT RIRT > SRR ESEY) RSB T
AYEICEE L > BRI > R ARSUA B T BHEY BRI B (A
A S R B fE e A B AR IR R YA R 38 B B AR R R - IRt
FIEEZR - BB 7 A\ & o] DU SRRt S R (AR Y (T R 2P A R RE AT -
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43. fREEREYERRR ARG e
O 4 SRITFERE

44. NTSRIETEIE R =INE R e 4
TESEE

45. VAR ZENHIKBIE 24 - 1]
5 LED Z %t KA MR H #iik (g 0t &
4t o FLEZBFSEESNE (Shared Research
Facilities, SRF) HAECZFF NERFHY
Phenovator II (/£ _F77) » B FELMAEERE AKEE
Je 52 0 (Wageningen University and
Research) 2 (S AT AT 32 (5 -

46. % EIHERIE R BIREFDE L (L
INANTREEY ER=E - B

PlantScreen™ Za4ft o] PR FRIFE R -
BAE R AEBREE -
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of

47. Phenovator! | FEfHITE AR EEGR S 48. NPEC-5 5t/ 5elE © I RS Y

JERE TR -

4 Greenhouse

t;jﬂ{' N PE@ | 3 < <'ompamts

® Optimal climate control

Netherlands Plant

e Optimal lighting conditions
Eco-Phenotyping
Centre

® Shading screens
e Airhandling units:
-heating

o0l B
Q
~ /“Plant to camera
conveyor system Y
O
A ® Belts with automatic
\ weighing and watering

® >175 scales including /
individual watering/nutrient |~
regimes per plant

e Combined with:
-3D/multispectral imaging /
=5 A -Thermal imaging o
)2
7

P @
gantry systems &
|‘
v (9

49. NPEC-5 St st ZEMIlC E R > 4wt 1 & 2 2R 8=URdEE - aliatRE #hEF
P F(EIEk 5 HETT 3D EARI O ITINRRE - G5t 3 K 4 BEEA R & - foEZ=T
BEh U > mTiT G ~ BEGRRBDOLRUEFFINEE - Photo credit: NPEC.
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[& 50. NPEC *E#@?E% RS FERdE i % DA
KB A E AR BRI i

fiE 51. Eﬁn)\aﬁﬁ“\fﬁ%é’]ffﬁ%iﬂ”%ﬂﬁ

[ 5 weem—

7Fﬁ 3D 5 {%U\&Eﬂn °

[E 52. EESRHETEYIIR 3D K 2o Cami
% - Photo credit: NPEC.

53. =H#EYEREEZERATE

Plantarray -

Simultaneous & Continuous Measurements

Stress Profile Per Plant

1 nghlé ﬂacta ce
Atmosph eric Stomatal
a Sen: IF Conductance
A— ®
Transpiration
Big Data @
: T Biomass
- I~}
- A
B Water-Use
Efficiency
Personalized Soil & Water P’
Soil Sensing e . Roots Influx
pH, O, eservo r R
- 52 ¥
£C

54. 2HEMEYERFEZERNFEE
Plantarray 45 & 8RR E VIR 2 G0 fRes
> s ERI e fEsiE - Photo credit:
NPEC.

& 55. TR EIRAIEE » BRI ES
2 R O i A T 41 3D BAR AT EL
& - Photo credit: NPEC.
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DS EER

BT & KM 25 NME T IRES BRIR DT IT R - (R R ]
FEHMRE » IR 12 [ERIERAE PR B YRR an B WTa & e AL
1973 PR LIACH DS 60 %L | TsT Erdg iz B eI & ik
—EIER LR A Ry AITEFFPRR B P TRIRIHE S 28 12D 2 7y
S BLEr R b gE N BFEE S = H 7% - AR E 525 B L FE e
BN ~ HEIFREHEH W > TEFFRITHI L E Z k) o Wageningen
Univeristy BFFEfEFFRIZEVERTTT - R ETWE G EME AT >
teREL SETe SRR R It % Dlsn S e iy R 5 - 7 2004 4
BRI FRIG H SRHRHBA T 7Ea TR - DIRFEHEBIITU R - TG
ZEIFAEA SRR A FIRINTEE LB - AEIMNAEF T2 =] Lynch Group
KAt AN E] Deliflor » H5E RS AR AR > WIENTEACHT
WFFERIREA > et HTE A PRI S R Z IR 8 R (e s
BRI Y AR TR - A1 > B B AT M T PR EIE AP ZE AL 4R7RE
FEE RN EMESE - IRSAVTET AT A TR AR FT S5 5% - i H AT
PRiEES LTI N REREE /D - (RS REREF FIT T3S 1A 1
R e B SR A A = e B e > R TRt (i B Y - 3R
BN -

© OHEEHINEE N2 ERTR KIS > W SHEHEA B - i

siRE RGN « A A B AR e A > DA Ok RS A B A B B M
EE RN EEES -

~ far R E R SR AL By o TRl H e & (RS IR IREI 2 P AV 5

T SFIRET AT » S AI I ABS DM BOR S MRSEA A - B+
T3 B A EERI AR S 0 RER Sl B B R A SO R
HIEf BRI B PR BFE B EE N SR B - AIREEY) - BOKLUR &
SEHURHE SR G & PREEN WA E SR H A EFA = A RERSE
fERE MO ERRES R TGP A FOKR - DUESE BN
DN EIRETHTAL > 285t fE 28 feT Bl B A RS B 5 7 Py i B T
TiER R - BB EIRATEEEOR - PRS-

© SINEETET & s > AR uiTe NBRYINE A R B4R -

AN R B E TR K- B A\ B MRS
BRI R E A SRR LR AN A - TSR SO mMNIEF T 2 F]
Lynch Group W858 LB AV EBLIEN - WaTamiQ @ 7e s - i
BB ZEEICF T EEARE S - BETREA R ERE SRR -
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5 - 228

1. World Horti Center https://www.worldhorticenter.nl/en/home
2. Vivent SA https://vivent.ch

3.  Agrifirm-GMN https://www.agrifirmgmn.nl/nieuws/positieve-resultaten-in-pps-

project-bollencoaster/

4. Bejo Seed https://www.bejo.com/exploring-nature-never-stops
5. Qcumber https://www.freshplaza.com/north-america/article/9167748/first-dutch-

lit-cultivation-cucumbers-earlier-than-ever/

6. WUR Postharvest Conference https://www.wur.nl/en/show/postharvest-

unlimited-conference-postharvest-ornamentals-symposium.htm
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