M ELISSA mussn

Techni cal Note

Menor andum of Under st andi ng 19071/ 05/ NL/ CP

g!!]lﬂilli;tJ‘;tiL’ﬁiﬁ"

FACLULTEIT WETEMSCHAPPEN

MELI SSA Foob CHARACTERI ZATI ON: PHASE 1

TECHNI CAL NOTE: 98.4. 21

PRELI Ml NARY TRADE- OFF OF CROP CULTI VARS:

TEST PERFORMANCES ( BENCH TEST 1)

prepared by/préparé par Laury Chaerle, Benjamin Secco
reference/réference Contract number 22070/08/NL/JC
issue/édition 1

revision/révision 0

date of issue/date d'édition 17 September 2010

status/état Final

Document type/type de document Technical Nite

Distribution/distribution

CONFI DENTI AL DOCUMENT



MELI SSA

Techni cal Note

MEL|SSA
-’

issue 1 revision 10 -

page ii of x
APPROVAL

Title Preliminary trad-off of crop cultivars: Tes issue 1 |revision 1
litre performances (Bench test 1) issue revision
author FC1 Consortium - PPWG date
auteur Valerie Page, Urs Feller date

Muriel Quinet, Stanley Lutts

Laury Chaerle, Benjamin Secco, Martin

Weihreter, Dominique Van Der Straeten

Michael Stasiak, Mike Dixon

Roberta Paradiso, Stefania De Pascale
Reviewed Dominique Van Der Straeten date 17/09/2010
by (UGent) Katrien Molders date
approved
by (UGent)
approuvé
by

CHANGE LOG

reason for change /raison du changement

CHANGE RECORD

Issue: 1 Revision: 0

issue/issue |revision/revision |date/date

reason for change/raison du changement page(s)/page(s)

paragraph(s)/paragraph(s)



MELi SSA MESPH

Techni cal Note issue 1 revision 10 -

page iii of x

TABLE OF CONTENTS

TabIE Of FIQUIES ...eeiii et e e e Vv
S 0 ) N =] LS Vil
List Of ADDIeviations ...........iiiiiiii e iX
L g0 1 L (o) o R 1
Bread Wheat (UBEIN) .......oouiiiiie et 2
2.1 EXperimental LaYOUL...........oooeiiiiiii i e e e e e e eee e 2
2.1.1 Measuring Plan.........cooi oo 2
2.0.2  SBUIUP -ttt e e e e ne 3
2.2 Growth environment FOlIOW-UP .......coouuuiiiiiiie e 4.
N RS 1= 1] o 1P 4
2.2.2 Chamber T/RH @VOIULION..........uuuiiiieeit et et e e e e et e e eeeenie s 5
2.2.3 Chamber CQIBVEL......cccoiiiiieeii e e
2.2.4 Nutrient Solution ENVIFONMENT........co.ueiiiiieii e 8
2.2.5 pH and EC @VOIULION .......cooiiiiiiiii ettt e e 9
2.2.6 Plant Water USBQE .......ccuuuuuuuniiaeeeeemmm ettt e e e e aeeeeaent e e e e e e e eeeseaaee e 13
2.2.7 NULHENt SOIULION T ... e e e e e e eeanns 13
2.2.8 Nutrient solution @analySis ..........cccoiiiiiiccceci e 14
2.3 Monitoring of plant development ..............coocee i 18
2.3.1 Photographic follow-up - monthly OVEIVIEW ..............euveiiiiiiiiiiiiiiiiiiieeeeeeees 18
2.3.2 Detailed photographic 0bServations .........cccccceuiiiiiie i 4.2
2.3.3 GrOWLN @SSESSIMENT ....uuiiiiiiie et e e e e e e e e e et e e e e aeaaaaees 28
2.3.4 Gas exchange data.............uuiiiiiiiiiicmmmemm e 29
2.4 HAIVEST TESUIS ....eeeee ettt e e e e e e e e e e 30
Durum wheat (UOGUEIPN) .......eoiiieie e 34
3.1 EXperimental LaYOUL...........ooeiiiiiiii e 34
3.1.1 Measuring PIaN.........ooi i 34
.L.2 SBIUP -ttt ——— e e 34
3.2 Growth environment fOlIOW-UP ..........uumiiiiiiiei e 35
N R S 1= 1 1] o 1 PSPPSR 35
3.2.2 Chamber T/RH @VOIULION.........c.uuuuiiiee it ettt a s e e e e v e e e e eeeeeeas 35
3.2.3 Chamber NCER and evapotranspiration ..........ccceeerieeeeeeiinieesesnineeeenn. 30
3.2.4 Ethylene produCHION...........oiiiiiiii et s et e et e e e e e e e e e e e aaiaaaees 37
3.2.5 OXYQgeN ProOUUCTION .....cciiiiiiiiiieeeeee ettt e e e e e et e e e e e eeennaeaeeeas 38

3.2.6 Nutrient Solution ENVIFONMENT .. ..o 39



MELI SSA

Techni cal Note

MEL|SSA
-’

issue 1 revision 10 -

page iv of

4

5

3.2.7 PH and EC @VOIULION ......coouiiiiiiiiiie e et e e ee s 40
3.2.8 NULHENt SOIULION T .oouuiiiieii e e e e e e e e enna s 41
3.2.9 Nutrient SOIUtION @NAIYSIS ........cooiiuiiiii e 41
3.3 Monitoring of plant development ............uuuuiciiiiii e 42
3.3.1 Photographic fOllOW-UP .........coouiiiiieiiiiie e eeens 42
3.3.2 GrOWLN @SSESSIMENT.....iiiiiiiiiiiii e e ettt e e area e 43
3.3.3 Gas exchange data............uiieiiiiiii s icmmmmme e e eaa 43
3.4 HAIVESE TESUILS ... e e e e e eae s 44
POLALO (UGENT) ...ttt ettt se e e naee e 48
4.1 Experimental LaYOUL...........coouuuiiiiiiiiii e e e e eees 48
4.1.1 Measuring Plan..........coooiiiii e 48
4.1.2 Setup bench test UGent growth chamber ........ccccooooiiii 50
4.2  Growth environment fOllOW-UP .........oiiiiiiiiieercc e 51
.21 SEUHNGS wervuuneeeeeieeeit e e ettt i et e e ettt et e e e e e e et e aa e e e en s 51
4.2.2 Chamber T/RH @VOIULION.........ccouuuieeeeet e e e et e e e iee e e eeann e eeeeenns 51
4.2.3 Chamber CO2 [@VEl ........ooiiiie e 52
4.2.4 Ethylene ProdUCHION..........coiiiiiiiiiiitti et e e e e e eeaei e eeeeees 53
4.2.5 Nutrient Solution ENVIFONMENT...........iiiiiiiiie e 54
4.2.6 pH and EC VOIULION .........iiiiiiiiiie et et e e e e e e e e e et e e e eaaeaees 54
4.2.7 NULHENt SOIULION T ..ottt e e 58
4.2.8 Nutrient SOIUtION @NAIYSIS ........ccooviiiiiiccceen e e 59
4.3  Monitoring of plant development ...........ccooviii i 60
4.3.1 PhotographiC fOllOW=UP ........cooiiiiiiiiiiee e 61
4.3.2 Detailed photographic 0bServations .........cccccecooeeoiiiiiiiiiiiiieee e 36
4.3.3 GroWEh @SSESSIMENT....uuiiiiiiiieeeeiiie e e e e e e e e e e e e e e e e eeaenaaaees 66
4.3.4 Gas exchange datal.............oiiiiiiiiiiimmemmmm e 68
4.3.5 Plant weight determination ................uucomooiiee it eeeens 70
4.4  HZPC greenNOUSE tEST....c.uuuuiii ittt 71
A5 HArVESE FESUILS ....ceeiiiii et 74
POALO (UCL) ..ottt ettt et n e bt e e b e e e sneesnneen 77
5.1  EXperimental LAYOUL...........uuuiiiiiiiiiiiii et 77
5.1.1 MeasUurinNg Plan...........oi i e aa s 77
5. 1.2 SBIUP weutii ettt —————— ettt et e e arna e 78
5.2  Growth environment fOllOW-UP ...........oiiiiiiiiiei i 79
5.2.1  SEIINGS .. eieeittiiii e ee ettt et e e e et e ettt e a et e e aa e e e eenreaa 79
5.2.2 Chamber T/RH €VOIULION..........ccoouuiiiietmmr e e e e e e e e e e e eeeenns 80
5.2.3 Chamber COZ2 I@VE .....couuiieieeie e e 81
5.2.4 Nutrient Solution ENVIFONMENT.........couuiiiiiii e 81



MEL|SSA

MELI SSA O
Techni cal Note issue 1 revision 10 -
page v of x
5.2.5 pH and EC @VOIULION .......cooiiiiiiiiiiei ittt ee s 82
5.2.6 Plant Water USAQE .......cccuuuuuuiiieeiieiimmmmms e e ettt eeeee e e e e eeennns 84
5.2.7 NULHENt SOIULION T .ooueiiiii e cemmm et e et e e e e enna s 85
5.2.8 Nutrient solution @analySis ..........cooveiiuiccecr e e 85
22N T \Y/ 1 Tod (o] o F= | I o1 11 | o | A0 86
5.3  Monitoring of plant development .............uuuiiiiiiii e 86
5.3.1 Photographic fOllOW-UP .........coouuiiiieiiiie e e eeens 87
5.3.2 Detailed 0DServation ...........ooooiiiiiiiiiieieee e 89
5.3.3 GrOWth @SSESSIMENT ....uuiiiiiiie e e e e e e e e e eean e e e e aannaeees 90
5.3.4 Gas exchange data.............uuuiiiieiiiiimmmmmmm e 92
5.3.5 Extra plant physiological measurements .............coooeeviiiiiiiiinineeeeeeeii e 94
5.4 HAIVEST FESUIS ....oeeiiceiee et e et e e e e e e e e 95
6 SOY BEAN (UNGPOI) ...eeieiiiiiesiieiie ettt sttt sttt st sne e 97
6.1  EXperimental LAYOUL............uuiiiiiiiiiiiiii et 97
6.1.1 Measuring Plan...........oi oo e e 97
B.1.2  SBIUP tuvuuii e ettt ettt ————— e a et e araa e 98
6.2  Growth environment fOllOW-UP ...........ooiiiiiiiieriii e 29
B.2.1  SEIINGS .. eeeeettiii e e ettt ettt e e ettt e b e e e et e e an e e e e e ennaaa 99
6.2.2 Chamber T/RH @VOIULION...........uuuuiiiee ittt a e e e e e eveii e e e e eeeeeeas 99
6.2.3 Chamber CQIBVEL........ccoi i e 100
6.2.4 Nutrient Solution ENVIFONMENT ...........uuuiiiiiieeeiieii e o
6.2.5 pH and EC eVOIULION .......coooviiiiiiiii e et e et e e e e e e eens 101
6.2.6 Plant Water USAQE ........covvuiiieiiiiiie s comms e e e e e a e e e e e s eaaaeaas 103
6.2.7 NULHENt SOIULION T ... e e eanans 103
6.2.8 Nutrient solution analySiS ...........oceiiiiccccc e 103
6.3  Monitoring of plant development .............cooeeiiiiiie e 610
6.3.1 PhotographiC fOllOW-UP .........coieiiiiiiiii e 106
6.3.2 Detailed ODSErvation...........ccouuuiieie i ceeee e 109
6.3.3 GrOWth @SSESSIMENT.....ciiiiiiiiiiiiii et e 109
6.3.4 Gas exchange data............oviiiiiiiii e et a s 110
6.3.5 Extra plant physiological measurements ..........ccccooviiieiiiiiiieeeiiiie e, 111
6.4  HAIVESE TESUILS ....ciiiiiiiiii e e eeeaae s 112
R T o= (=] (= o = PR 115
S V1101001 Y PETRPPRRRR 116
Table of Figures
Fig. 1  UBern - Measurement Plan.................ovmmmmmmeceeesiiviince i 3
Fig. 2 UBern - Chamber SEUP .......oouiuiiiii et 3



MEL|SSA

VELI SSA o

Techni cal Note issue 1 revision 10 -
page vi of X

Fig. 3  UBern - Scheme of the gully and the ROCKWOO! e ccvvvvviiiiiiiiiiiiiiiieeeeeee 4
Fig. 4 UBern - Chamber T/ RH 28.09.09 — 04.10.09.....ccetiiiiiiiieiiiiiiii e 5
Fig. 5 UBern - Chamber T/ RH 26.10.09 — 01.11.09...ccceeiiiiiiieeeiieiii e 6
Fig. 6 UBern - Thermometer plaCcement............ouroeemmmceeiiiiiiii e 6
Fig. 7 UBern - Chamber COEVEl ... 8
Fig. 8 UBern - pH/ EC evolution per gully/cultivar.................ccccoiiiiniiiiiiiiiiinnn 21
Fig. 9  UBern - AMount of iQUId............eiiiiiiiiiiieee e 13
Fig. 10 UBern - Nutrient solution T 24.08.09 — €N ....ccceriiiiiiiiiiiiiiiiiii e 4.1
Fig. 11 UBern - Nutrient solution analysis for macro-nutteK CaMg N P.................. 16
Fig. 12 UBern - Nutrient solution analysis for micro-nutrie Fe Zn Cu Mn Ni............... 17
Fig. 13 UBern - Photographic fOlloOW U .......coouuuieeeeee e 23
Fig. 14 UBern - Ears of the flowering bread wheat .....................ccoiiiiiiiiiin . 7.2
Fig. 15 UBern - Number of Leaves on the main Shoot ................cciiiiiiiiiii e, 28
Fig. 16 UBern - Number of tillers per plant ..........ccoooeiiiiiiiiiii e 28
Fig. 17 UBern - Plant height...........oooiiiii i e e e e 29
Fig. 18 UBern - Fresh weight of kernels per gully ...ccceeeiiiiiiiiiiiii e 3l
Fig. 19 UBern - Fresh weight of kernels pef per CUltiVar ...........c..cocvevveeeeeeeeeeeenn. 31
Fig. 20 UoGuelph - Measuring plan ........c..oi oo e 34
Fig. 21 UOGUEIPN = SEIUP...coiiiiii e e e e e 34
Fig. 22 UoGuelph - T/RH control (AVONIEa). ..........ceereeuiiiiiiiiiiiiiiii e 35
Fig. 23 UoGuelph - T/RH control (Strongfield). ....... oo 35
Fig. 24 UoGuelph - NCER/evapotranspiration AVONIEa. ..cuuuuu . oveeeeeeeeriiiiiiieeeeeeeennnnnn. 30
Fig. 25 UoGuelph - NCER/evapotranspiration Strongfield.................ccooeiiieiiiiiiiiinnnnn. 37
Fig. 26 UoGuelph - Ethylene production Avonlea ..............ccoouiiviiiiiiiiiiiiiiiiii e 37
Fig. 27 UoGuelph - Ethylene production Strongfield................ooiiiiiiiiii s 38
Fig. 28 UoGuelph - Oxygen production AVONIEA...........ciiiiiiiiiiiiiiiieeeeeeeiiie e 39
Fig. 29 UoGuelph - Oxygen production Strongfield ... .o 39
Fig. 30 UoGuelph - pH/EC control (AVONIEA) ...........eeemmiiiiiiiieieeiieiiiiii e 04
Fig. 31 UoGuelph - pH/EC control (Strongfield) ........cccooiiiiiiiiiiii e 04
Fig. 32 UoGuelph - durum wheat photographs ..........ccccccoiiiiiiiiiii e, 43
Fig. 33 UGent - Measuring SChEAUIE ................i e e eeeeie e ee e e e 50
Fig. 34 UGNt - SELUP coivviiiiiiii ettt e e e e e e e e ean e eenes 50
Fig. 35 UGent - RH/ T growth ro0OmM..........coouuiiiiieeeeis e e 51
Fig. 36 UGent - RH/ T growth room detail 8/10 — 10/10.cccce.iiviviiiiiiiiieeiiiiee e 52
Fig. 37 UGent - CQ/O, logging growth room for a long period ......cccccovvviiiiiinnenn, 52
Fig. 38 UGent - Ethylene production: placement of the vialthe growth chamber ....... 54
Fig. 39 UGent - pH data of each cultivar ............ccccccoii i, 55
Fig. 40 UGent - Detailed pH evolution of innovator cultivar...............c.ccoooeeviiieennnnnnn. 56
Fig. 41 UGent - Total amount of added pH-adjustment SORSO.............ccovvviiiieerennnnns 56
Fig. 42 UGent - EC data of each cultivar............ccccooooiiiiii e 57
Fig. 43 UGent - Detailed EC evolution from Innovator CUIV.................ccevvvvuunneereeenn. 57
Fig. 44 UGent - Total amount of added EC-adjustment Sastio................ccoeevvvuennnnnnn. 58
Fig. 45 UGent - Temperature nutrient solution in mixingksufsetpoint chillers 18,5°C) 59



MEL|SSA

VELI SSA o

Techni cal Note issue 1 revision 10 -

page vii of x

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

46 UGent - Photos growth @VOIULION ...........cocccoeeiiiiiiiiiie e 62
47 UGeNt - PhOtOS 1€af SIZE ...ciiiviieeee e 63
48 UGent - Photos plant and tuber appearance (2dec.)...........ccccevvviviinnieieninnnns 64
49 UGent - Representative tuber of each cultivar 2009 .............cccccooevieeiiiinnnnnn. 65
50 UGent - Number of living plants per gully in funmti of time ...............cccceeevnnnnn. 66
51 UGent - Average number of branches per cultivamptent as a function of time 67
52 UGent - Cultivars main stem length.............cooiiiiiiiiii e 67
53 UGent - Number of tuber per CUltiVars. ..o 68
54 UGent - Average tuber volume per CUltivar ..........c.ccoovviiieiiiiii e 68
55 UGent - Annabelle gas exchange............cccceeeei e 69
56 UGent - Bintje gas eXChanQe ...............tmmmmmeeeeiiiiieeiiiiee e e e e e enieaees 69
57 UGent - Weight ANNabelle ..............oiiiim e 70
58 HZPC - SBEUP coiiiiiiiii et ettt e e et e e e e eean s 71
59 HZPC - Greenhouse test (photographs after 41 days)............cccoeeevvvieeeeennnnnn. 72
60 HZPC - LeaAf SIZES ..ciiiiiiiiii i e 73
61 UCL - MeasUuring Plan......c.uuu i et e e 78
Gy U [ I ST (1 | o PSPPSR 78
63 UCL - Light intensity at canopy leVel ........coeveiiiiiiiiiii e, 79
64 UCL - Chamber T/RH ... eeaeas 80
65 UCL - PH/EC €VOIULION......coiiiiiiiiiie ettt e 83
66 UCL - cumulative water addition to the nutrientl8@n................cccceevveveevnnnennns 84
67 UCL - Total amount of kD / KxSO, / KH,PO, / Ca(NGs)2/ microelement added 84
68 UCL - NULHent SOIULION T ...oouuiiiiiii e eeemme et e et e e e e eenne s 85
69 UCL - GUIY PICTUIES ...ttt sttt e e e e mnnan s 88
70 UCL - Tuber detailed PICIUIES ...........o i et eeees 89
90

71 UCL - Plant Size VOIULION .........oiiiiiiiceeeeeei et e eenaees 90
72 UCL - Development of the plant aerial part .............coooviiiiiiiiiiiii e, 19
73 UCL - Development of stolons and tUDErs ... eeveviiicciiie e 92
74 UCL - GAS EXCNANGJE ...covui it sttt e e et e e e e et e e e e et e e e e eaaeeees 93
75 UCL - Chlorophyll measurements ...........ccouuieeeiiiiiie e 94
76 UCL - Potato tuber size distribution ..., 95
77 UCL - ratio edible to inedible DW of potato cultiga................ccooeeevviiiiiiiinnnnnnnn. 96
78 UNapoli - Measuring schedule .............coooiiiiiii e, 98
79 UNGAPOI = SEIUP ..o e e e e e e e e e e nan e aeees 98
80 UNapoli- Chamber T/RH .......cccoooiiiiiieee e 100
81 UNapoli - pH/EC €VOIULION ..........uiiiiiii s e et e e 101
82 Time course of pH and EC after the adjustment & sétpoints pH 5.8 and EC
107 T 102
83 UNapoli - Water consumption (6th week from sowing.).............ceeveereeennnnns 103
84 UNapoli - NG evolution in the nutrient SOlUtion ..........ccccevvveiiiieeiiiiineeeeieen. 104
85 UNapoli - PQ evolution in the nutrient SOIUtION...........ccoovviiiiiiiiiiieeies 104
86 UNapoli - K evolution in the nutrient SOIUtION cccc....coooiiiiiiiiii 105



MEL|SSA

VELI SSA o

Techni cal Note issue 1 revision 10 -

page viii of x

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.
Tab.

Tab.

Tab.

Tab.

87 UNapoli - Photos growth evolution ............cccccoiiiiiiiiiiiiiiiii e 109
88 UNapoli - Growth aSSeSSMENT .......coevuvii e 110
89 UNapOli - GaS EXCNANGE........ccciiiiiiiii s ettt e 110
90 UNapoli - Light reSPONSE CUIVES .......uuuuiiiieeiiiiiiiiaa et eeeeneenns 111
91 UNapoli - Dry matter content (%zs.d.) in soybeamnsmples (confidence
[EVEITZO5DD) .. 112
92 UNapoli - Total isoflavones content (mg/100g dryigi# +s.d) in soybeans
samples (confidence [EVEI=O5%0) ........... .t 113
93 UNapoli - Fat content (dry weight %z=s.d) in soybeaamples (p= 0,053)........ 113
94 UNapoli - Phytic acid content (dry weight %z+s.d)soybeans samples (p= 0,403)

95

96

113
UNapoli - Protein content (dry weight %zs.d) in begns samples (p= 0,004832)
114
UNapoli - Fiber content (dry weight %zs.d) in soghe samples (p= 0,028303)114

List of Tables

1 UBern - Timing of the MeasuremMents .........coeeeeieeeeiiiiieeiiie e eeeenanen 2.

2 UBEIN - SEHINGS ...uuiiiiiiie e e s+t e e et e e e e e e e e e e e e e e e ataeeaentaaeeenes 4

3 UBern - Temperature at gully level September.............ccooovviiiiiiiiii e, 7
4 UBern - Temperature at gully level October .............coviiiiiiiiiiii e, 7..

5 UBern-Night T/max. day ..o e e 7

6 UBern - Nutrient solution €NVIrONMENT........ccuueieiiiiiiiiiiiieee e 8

7 UBern - NFT nutrient solution flow adjustments ..., 8
8 Growth period and maturation characteristics felrwheat cultivars............... 18
9 UBern - Yield of all CUILIVArS .........coovvuiiieeiieee e e 31
10  UBern - Kernels water CONENT.........covvuiuieieeiiieeeeiiiie e e e e e e 32

11 UBErn - HArveST INUEX ..ouuuuieiiii e et st s e e et e e e e et e e e eeeenneeeennnnaees 32
12 UBern - Ears maturity and amount of debris penvailt..................ccccevveennn. 32
13  UBern - Micronutrient analysis of kernels of alltoears ..............cccccevvvennnnnnn. 33
14 UoGuelph - nutrient solution analysis.......cccccciiiieiiiiiniiiiiiii e 14
15 UoGuelph - Dry mass analysiS AVONIEa........eeeurruiiaeiieiiiiiiiiaeeeeeeeeeens 44
16  UoGuelph - Dry mass analysis Strongfield ... ..o, 45
17  UoGuelph - Results of proximate analysis Avonlea...............c..ccoeveeeeenennnn. 45
18 UoGuelph - Results of proximate analysis Strondfiel...............cccooeeiiinnnnnin. 45
19 UoGuelph - Results of tissue analysis for Avonlepressed as percentage of
[0V 0 = PP 45
20 UoGuelph - Results of tissue analysis for Strordfiexpressed as percentage of
[0V 1 = PSP 46
21  UoGuelph - Results of fibre/lignin analysis for Allea, expressed as percentage
(o) 0 Y 1 4 7= 1SRRI 46
22  UoGuelph - Results of fibre/lignin analysis for @tgfield, expressed as

percentage Of Ary MaSS......cccuuui i e e e e e e eeaes 46



MELI SSA

MEL|SSA
-’

Techni cal Note issue 1 revision 10 -
page ix of
Tab. 23 UoGuelph - Kernel quality analysis ..........coeeeeeiiiiiieeiiiiia e 7.4
Tab. 24  UGent - Parameters and frequency Of [0gQiNgu e «oooveeeeeeeiiiiiiineeiiieeiiinnn. 48
Tab. 25  UGENt - SEHINGS ... oot erreme e e e eeeeneanas 51
Tab. 26  UGent - Overview nutrient solution analysiS. ..............cooooeeiiiiiiiiiiiineeeeeenns 60
Tab. 27  Potato - HarveSt FESUILS ........oiiiiiie s e e et e e e e e eeees 74
Tab. 28  Potato — FW (g) and DW (g) of shoots and roots...............ccooeeeeeiiiiiiinnnnn. 75
Tab. 29  Potato - IPL nutritional analysis results. .. ....c......oooooiiiiiiiiiiinneeeceeiinnn, 76
Tab. 30 UCL - SEUNGS. .. i eeiiieiiiii ettt ettt e et e et e e e e eeneane s 79
Tab. 31  UCL - Nutrient solution environmMeNt ..........cceeevviiiiiiiiieieiiiiiieieiiiieeeeeiieieiens 81
Tab. 32  UCL - Nutrient solution @analySiS ............ceeeeeiiiiiiiiiiieeeceiee e 85
Tab. 33  UCL - Microbial total CoUNt ...........coeviiiiiiieiiiiiieeee e, 86
Tab. 34  UNaAPOIi - SEtNGS ...uiiiiiii e e e eeans 99
Tab. 35  UNapoli — Nutritional and compositional analysis thfe 3 soybean cultivars 112
List of Abbreviations
AAS: Atomic Absorption Spectrophotometry
BT1/BT2: Bench Test 1/ Bench Test 2
CES: Controlled Environment Systems
CESRF: Controlled Environment Systems Researchitya
DAP: Days After Planting
DI: Deionised
DM: Dry Matter
DW: Dry Weight
EC: Electrical Conductivity
FID: Flame lonization Detector
FW: Fresh weight
GC: Gas Chromatograph
HDPE: High-density polyethylene
HPLC: High Pressure Liquid Chromatograph
HZPC: Consultant for hydroponic potato growth
ICP: Inductive Coupled Plasma
IPL: Institut Paul Lambein
IRGA: Infra Red Gas Analyser
LA: Leaf area
LC-MS/MS: Liquid chromatography-mass spectrometry
MDL: Minimum Detection Limit
NCER: Net Carbon Exchange Rate
NFT: Nutrient Film Technique
OD: Optical Density
PAR: Photosynthetic active radiation



MELI SSA

MEL|SSA
-’

Techni cal Note issue 1 revision 10 -

page x of x

PCA:
PPF:
RH:

T:
TDF:
TGA:
TN:
TVC:
UBern:
UCL:
UGent:
UNapoli:

UoGuelph:

USDA:
VOC:
VPD:
YGC:

SEC-1 /SEC-2:

Plate Count Agar

Photosynthetic Photon Flux

Relative Humidity

Sealed Environment Chambers
Temperature
Total Dietary Fibre
Total glycoalcaloids
Technical Note
Total Viable Count

University of Bern
Université Catholique de Louvain

Ghent University

University of Naples

University of Guelph

United States Department of Agriculture
Volatile Organic Compound

Vapour Pressure Deficit

Yeast extract Glucose Carbonate medium



MELi SSA MELL3SA

Techni cal Note issue 1 revision 1 -

page 1 of 116

1 Introduction

This first issue of TN98.4.2 (TN98.4.21) summarizlee results as obtained with the plant
bench test measuring plan as defined in TN98.4ihing of the measurements and layout of
the cultivars in the bench test setup are includedach setup at the start of the respective
sections of the document.

This document has final data for 2 cultivars of udarwheat (as planned in TN98.4.11)
(UoGuelph) and final plant growth data and nutntibanalysis of the harvest for 4 cultivars
(as planned in TN98.4.11) of bread wheat (UBerm) potato (UGent and UCL). For soybean
results for 3 cultivars are included, seeds offfheultivar unexpectedly did not germinate.

Durum wheat culture in a sealed growth environnveag characterised by harvests with yields
well above recorded field data, with a slightly den culture period due to delayed crop
maturation.

Bread wheat culture displayed normal growth and femmation. Crop maturation and
especially kernel ripening also took longer thapezted.

Potato culture started from in vitro plants hadisigint tuberisation induction, however shoot
and tuber development slowed down followed by dyhghe plants. Opportunistic infections
were confirmed which are typical for stressed nptireally growing plants. Non-optimal
nutrient availability, especially prolonged nitragdepletion can have been the cause of low
plant performance.

Soybean culture resulted in pod formation. Howetehis most sensitive developmental stage
a phyto-sanitary problem appeared possibly linkednon-optimal nutrient availability as
exemplified by visual deficiency symptoms.

The measurement data as reported on a monthly bagsogress files is compiled on a
companion CD. Depending on the respective setupweae, time-lapse logging data is
included.
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2 Bread wheat (UBern)

2.1 Experimental Layout

2.1.1 Measuring Plan

Tab. 1 UBern - Timing of the measurements
Measurements Timing
T, Relative humidity Automatic
Chamber CQ Once a week

Air temperature at trough level

Weekly min and max

Plant development

Once a week

Temperature of the nutrient solut | Once a wee
EC Electrical conductan: Once a wee
pH Once a week
Flow rate Once a week

Nutrient solution (nutrient content)

Every 4 weelisfore and after exchange of the soluti

Biomass

After the harvest

Kernels nutrient content

After the harvest

Plant development

Assessment for one representative plant per Rodkllook of 15 plants (a-d: 4 blocks per

gully)
height
number of tillers

number of ears
number of grains per ear

ogkwhpE

number of leaves on the main shoot

leaf senescence during grain ripening

Recordlng of time-points of initiation for each ttepresentative plant

» stem elongation
* ear emergence
e anthesis
» ear yellowing
Nutrient solution analysis
K, Ca, Mg, N, P, Fe, Zn, Cu, Mn,

Ni

UGent
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Fig. 1 UBern - Measurement plan

212 Setup

Aletsch
CH Rubli
Fiorina
Greina

sink

T/RH meter

Fig. 2 UBern - Chamber Setup

Plant density was 60 plants per gully of 1m x 1Qeiaith.
Shelf width is 60cm, 2 gullies per shelf makes BOs / 0.3,
Corresponds ta00 plants / h
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22.5cm
Width of the gully = 19 cm e Hole with one plant of wheat
Width of the rochwool = 15 cm
o Empty hole

Height of gully = 6.5 cm
Height of rockwool = 4 cm

15 plants of wheat per rockwool piece

Distance in between two holes = 2.5 cm
60 plants of wheat per gully

Distance in beetween two plants =5 cm

Fig. 3 UBern - Scheme of the gully and the Rockwool

2.2 Growth environment follow-up

2.2.1 Settings
Tab. 2 UBern - Settings
Photoperiod 14h 8:00 — 22:00
Light intensity 200- 450pmol/m3/s
Room temperature | 22T (day), 18T (night)
TN 98.4.21 Preliminary trade-off of crop cultivaii®st performances (Bench test 1)
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2.2.2 Chamber T/RH evolution

o

@ ®
Fig. 4 UBern - Chamber T/ RH 28.09.09 — 04.10.09

Humidity and T were measured at the location inéidgFig. 2 the hygrometer was positioned
at the same height as the gullies.

The temperature was stable at 20+-1 degree durenddy, with a night T at 16+-1degree.
Humidity increased during the night, and decreadatihg the day. The building central air
renewal system operates from 06:30 till 22:00.

Humidity was overall higher as the plants develofied. 4/ Fig. 5).

Extra dehumidification needed to be installed toidexceeding chamber safety settings.

Tab. 3 shows temperature distribution in the roaotording to the setup of thermometers in
Fig. 5. Apart from 2 extreme levels at locationsgéd Fig. 6), temperature was within 2,5
degrees (21-23.5) as a function of space and thnseries of measurements at the same
timepoint showed values within 1 degree (Tab. 4).
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Fig. 6 UBern - Thermometer placement
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Tab. 3 UBern - Temperature at gully level September
Therm. | Therm. | Therm. | Therm. | Therm. | Therm. | Therm. | Therm.
Date Time 1 2 3 4 5 6 7 8
2/09/2009 14:05 23 23 24,5 23 22 21,5 23 22,5
9/09/2009 10:50 23 23 24,5 23 22 22 23 22
15/09/2009 9:56 22,5 22,5 23,5 23 22 22 22 22
22/09/2009 13:00 22,5 22 22,5 22 21,5 21 21,5 21,5
29/09/2009 10:50 22,5 22 22,5 22 21,5 21 21,5 21,5

Tab. 4 UBern - Temperature at gully level October

Therm. | Therm. | Therm. | Therm. | Therm. | Therm. | Therm. | Therm.
Date Time 1 2 3 4 5 6 7 8
6/10/2009 11:05 23 22 22,5 22,5 21,5 21,5 22 22
13/10/2009 11:05 23 22,5 23 23 22 22 225 22,5
20/10/2009 11:10 23 22,5 23 23 22 22 22,5 22
27/10/2009 11:00 23 22,5 23 23 22,5 22,5 23 22

Tab. 5 UBern - Night T/ max. day T

Therm. | Therm. | Therm. | Therm. | Therm. | Therm. | Therm. | Therm.
Date Time 1 2 3 4 5 6 7 8
1/12/2009 | 10:40 | T max 23,5 23,5 24,5 24,5 23,5 23,5 23 22,5
T min 14 14 14 14 13 14 14 16
8/12/2009 | 14:00 | T max 23,5 23,5 24,5 24,5 23 24 23,5 22
T min 14 14 14,5 14 14 13 14,5 15
15/12/2009| 13:30 | T max 24 23 24,5 25 23,5 23,5 23,5 23
T min 15 14 15,5 14 13,5 14 14,5 15,5

2.2.3 Chamber COs level

An IRGA system was used to monitor chamber,@&¥el. Ambient air is supplied to the
chamber.
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400
300 —e—C02 24.09.09
— * | | _sCO0211.06.09
200
100
0 LN L L L N N N I B B R |
8:00:00 9:10:00 10:20:00 11:30:00 12:40:00 13:50:00 15:00:00 16:10:00

Fig. 7 UBern - Chamber CQevel

CO, concentration rises during the night, when thed@t@ned outside air supply system to the
chamber is not active (22h-6:30h), and decreasamtument levels and below during the day,
as measured in the middle of the room.

2.2.4 Nutrient Solution Environment

Tab. 6 UBern - Nutrient solution environment

Change of nutrient solution 21/10/2009
NFT layer thickness approximately 0.5 cm
NFT nutrient solution flow 2 I/min Initial setting
Gully inclination 1%

Tab. 7 UBern - NFT nutrient solution flow adjustments

Al A2 Bl B2 Cl C2 D1 D2

Aletsch| CH Rubli | Fiorina Greina | CH Rubli | Aletsch]  Fiorina Greina
Before 24 Nov. |2 1/m 0,52 /m |1.7 l/m 21/m 0,71m [081Fm |21l/m 1.4 I/m
After 24 Nov. |2U/m 0,52 1/m 1,7 I/m 1,5 0m |07 /m  |0,8Vm |1,51/m 1.4 I/m

TN 98.4.21 Preliminary trade-off of crop cultivaii®est performances (Bench test 1)
UGent
This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or transmitted without their
authorization
Memorandum of Understanding 1907 1/05/NL/CP




VELi SSA Mcl(Ssa

Techni cal Note issue 1 revision 1 -

page 9 of 116

2.2.5 pH and EC evolution

The pH rise of the nutrient solutions was not conga¢ed by acid additions.

EC of the nutrient solution was reset to 1200 uS#éth stock solution and distilled water,

pH fluctuated between 6.5 and 8 between successiset time points. Nutrient solution
changes 16 September, 21 October and 24 November.

pH and EC evolution Gully A1 Aletsch
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pH and EC evolution Gully B1 Fiorina
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2.2.6 Plant water usage

The total amount of liquid added to the 8 individgally systems during the complete crop
developmental period is shown in Fig. 9.

400 -
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300
250
200
150
100
50 |
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘

Gully A1  Gully A2 Gully B1 Gully B2 Gully C1 Gully C2 Gully D1  Gully D2
Aletsch CH Rubli Fiorina Greina CH Rubli  Aletsch Fiorina Greina

Volume (in liters)

Fig. 9 UBern - Amount of liquid

Plant water usage was determined as starting ntusa@utions (151) minus the amount left in
the system at the time of solution change, plusatater added to adjust the liquid level, plus
EC replenishment solution

2.2.7 Nutrient solution T

No nutrient solution cooling was foreseen, Fig.stdws temperatures between 25 and 27
degrees, chamber atmosphere T settings being 22gdire day and 18 degrees during the
night.
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Nutrient solution temperature
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Fig. 10 UBern - Nutrient solution T 24.08.09 — end

2.2.8 Nutrient solution analysis
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Fig. 11 UBern - Nutrient solution analysis for macro-nutitie K Ca Mg N P
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Fig. 12 UBern - Nutrient solution analysis for micro-nutrie Fe Zn Cu Mn Ni

The phosphate analysis (mmol P/liter; P=30.97g/med)lts show a marked depletion after 4
weeks, solution exchange remediated this low IeVké higher level at the final measuring
point could be explained by the development ofimesllayer in the gully, likely of microbial
origin.
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2.3 Monitoring of plant development

The growth period varied from 140 to 162 days. Tieects the difference in maturation
characteristics between the cultivars (see Talar® sectiorError! Reference source not
found.).

Tab. 8 Growth period and maturation characteristics fealrwheat cultivars

Number Number of days
Cultivars | Gully [Germination Harvest of days Ripeness for ripeness
Aletsch Al 24.08.2009 | 04.02.2010 164 not completely mature at harvest more than 164
CH Rubli A2 24.08.2009 | 13.01.2010 142 13.01.2010 142
Fiorina Bl 24.08.2009 | 03.02.2010 163 not completely mature at harvest more than 163
Greina B2 24.08.2009 | 14.01.2010 143 13.01.2010 142
CH Rubli Cl 24.08.2009 | 22.01.2010 151 13.01.2010 142
Aletsch C2 24.08.2009 | 20.01.2010 149 13.01.2010 142
Fiorina D1 24.08.2009 | 27.01.2010 156 not completely mature at harvest more than 156
Greina D2 24.08.2009 | 28.01.2010 157 13.01.2010 142

2.3.1 Photographic follow-up - monthly overview

The development of the aerial part (shoot) is shdwm the seedling stage to the final
development with monthly intervals.

Additional information is available on the compami@D to this TN.

The experiment was started on augudt 24

In the next section 2.3.2, the development of theat ears is shown on a monthly basis.

Gullies A1A2, 31 August 2009 Gullies B1B2, 31 August 2009
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Gullies A1A2, 29 September 2009 Gullies B1B2, 29 September 2009
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Gully Al and A2, 27 October 2009

Gully B1 and B2, 27 October 2009
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Gullies C1 and C2, 24 November 2009 liGuD1 and D2, 24 November 2009
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Gullies D1®2Ptcember 2009
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Gullies C1 and C2, 19.01.2010 Gullies D1 and D2, 26.01.2010
Fig. 13 UBern - Photographic follow up
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2.3.2 Detailed photographic observations

Ear of CH Rubli flowering, A2, 26 Oct’.09
ar of CH Ruhli flowerinn A2 26 Oct’ NQ

Ear of Greina flowering, B2, 26 Oct.’09
ar of Greina flowerinn R?2 26 Oct ’00

Yellowing ears: CH Rubli (A2), 24Nov.’09
ellowinn ears' CH Riihli (A2Y 24Nov ’09

Yellowing ears: Greina (B2), 24 Nov.’09
ellowina ears: Greina (R2Y 24 Nov ' 09
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Ears of Fiorina, gully B1, 15 Dec90 Ears of Aletsch, gully A1, 15 Dec.’09
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Ears of CH Buhli gully Cl, 15 Decembe 2008 - Ears ol Greina, gully 02, 15 December 2(8

Ears of Fiorina, gully D1, 13 December 2005 Ears of Aletsch, gully C2, |5 Decentbor 30
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Ears of gully D1, Fiorina 5.01.2010 Ears of gully Al, Aletsch 5.01.2010

Fig. 14 UBern - Ears of the flowering bread wheat
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2.3.3 Growth assessment

A Gully Al Aletsch mGully C2 Aletsch m Gully A2 CH Rubli @ Gully C1 CH Rubli @Gully B1 Fiorina
mGully D1 Fiorina @ Gully B2 Greina @& Gully D2 Greina

Number of leaves on the main shoot

2. Sept 9. Sept 15. Sept 22. Sept 29. Sept

Timeline

Fig. 15 UBern - Number of Leaves on the main shoot
Count was limited to the"Bleaf.

@ Gully A1 Aletsch mGully C2 Aletsch m Gully A2 CH Rubli g Gully C1 CH Rubli B Gully B1 Fiorina
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Fig. 16 UBern - Number of tillers per plant
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In Fig. 15 and Fig. 16 only the gullies from eadtel§ facing the centre of the room were
accessible for measurements (A2 B2 C2 D1).
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Fig. 17 UBern - Plant height

2.3.4 Gasexchange data

No plant level gas exchange measurements wer@danit. See Fig. 7 and Fig. 9 on chamber
level CQ and plant evaporation.
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2.4 Harvest results

The two gullies per cultivar taken together (0*&rowth area) produced 180.35 g (Aletsch),
239.95 g (Fiorina), 247.47 g (CH Rubli) and 248y0&sreina) of kernels, which correspond to
an average yield of 300 gfrfor Aletsch, 400 g/rhfor Fiorina, 412 g/rhfor CH Rubli and 413
g/m? for Greina.

The yield expected in the field was reported taybed for CH Rubli and Fiorina, middle for
Aletsch and middle to weak for Greina (see Tabl&X98.3.1). The field catalogue and BT1
values are summarized in the table below (Tab. 9).

The difference in yield may be explained by thequ# growth period lengths. CH Rubli and
Greina were mature at harvest.

The maturation of Fiorina and Aletsch took a longer time, cettairelated to the nutrient
solution not being well adapted to these cultiveesds. After five and a half month of growth,
Fiorina and Aletsch were finally harvested withbatng completely mature.

Moreover, Aletsch (Gully Al) suffered more severégm the problem ofchlorosis that
occurred at the beginning of the growth period, il cultivar took more time than the others
to recover (see TN98.4.21, 2.4 for detailed harirds). Together with the delayed maturation
this could explain the approximately 25% lower giebmpared to the other cultivars.

The number ofreen ears(not mature) was high for Aletsch and Fiorina. Tinenber of green
ears was also high for CH Rubli, but for this aulti new ears appeared after the maturation of
the previous ears, likely induced by a too higreiél in the nutrient solution.

Only few green ears were found at the harvest efrtar

The cultivar Greina appears to cope best with the-optimal constant nutrient solution
composition.

The full harvest amounts are reported in Tab. 8vel

Harvest index (Tab. 11), based on analysis of tigengight of the different parts (root, shoot,
kernels, debris) of the two gullies together ofteaaltivar.

Water content of kernels (Tab. 10), determined aeptesentative plant per rockwool piece
(pad) containing 15 plants. After harvest, planeyavstored a few days at room temperature
before analysis.

Micronutrient analysis (Tab. 13), also based onldntpper rockwool block, 4 plants per
cultivar per gully.
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Tab. 9 UBern - Yield of all cultivars
Variety Fiorina Aletsch Greina CH Rubli
Field Yield (g/m2) 445 382 371 464
BT1 Yield (g/m2) 400 300 413 412
BT1 growth period (days 154 147 141 140
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Fig. 18 UBern - Fresh weight of kernels per gully
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Fig. 19 UBern - Fresh weight of kernels pef per cultivar
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Tab. 10 UBern - Kernels water content

Room temperate stored
kernels () Water content % Estimated DW kernels
Aletsch 180.35 6.39 168.82
CH Rubli 247.47 6.39 231.65
Fiorina 239.944 6.58 224.15
Greina 248.052 6.28 232.49

Tab. 11 UBern - Harvest index

DW Kernels * DW treshing
(9) DW straw (g) DW roots (g) debris** (g) Harvest index
Aletsch 168.82 699.78 222.73 126.93 0.14
CH Rubli 231.65 491.45 119.96 109.26 0.24
Fiorina 224.15 733.83 194.52 207.72 0.16
Greina 232.49 337.34 91.76 78.57 0.31

Tab. 12  UBern - Ears maturity and amount of debris perivant

Average % Estimation
* debris per ear | Yellow ears (g) | Greenears (g) | Total ears (Q) debris
Aletsch 30.63 210.67 203.74 414.41 126.93
CH Rubli 24.06 322.81 131.24 454.05 109.26
Fiorina 34.73 293.24 304.95 598.19 207.72
Greina 22.56 343.67 4.65 348.32 78.57
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Tab. 13  UBern - Micronutrient analysis of kernels of alltotars
K Ca Mg P Fe Zn Cu Mn Ni
mg K perg [mg Ca per g |mg Mg per g |[mg Mg perg | ug Fe perg | ug Znperg |ug Cu perg |ug Mn perg | ug Ni per g
DW kernels | DW kernels | DW kernels | DW kernels [ DW kemels | DW kernels | DW kernels | DW kernels | DW kernels

Aletsch Gully A1 Rockwool a Kernels plant 1 4.676 0.264 2.002 5.714 40.26 65.93 14.70 36.91 2.38
Aletsch Gully A1 Rockwool b Kernels plant 2 5.772 0.219 1.774 4.924 24.02 50.43 13.77 29.13 2.67
Aletsch Gully A1 Rockwool ¢ Kernels plant 3 4.054 0.291 1.827 5.218 27.99 44.82 12.82 21.59 2.77
Aletsch Gully A1 Rockwool d Kernels plant 4 4.010 0.277 1.685 5.613 27.64 49.38 12.39 23.74 2.65
CH Rubli Gully A2 Rockwool a Kemels plant 1 4.201 0.170 1.886 4.962 20.08 32.82 8.14 49.31 1.84
CH Rubli Gully A2 Rockwool b Kernels plant 2 3.737 0.132 1.834 5.246 24.71 44.88 8.16 69.27 2.52
CH Rubli Gully A2 Rockwool ¢ Kernels plant 3 4.155 0.174 3.625 5.185 25.05 38.37 8.48 57.22 2.18
CH Rubli Gully A2 Rockwool d Kernels plant 4 5.470 0.183 1.978 5.437 24.42 34.56 9.14 46.84 2.37
Fiorina Gully B1 Rockwool a Kernels plant 1 5.699 0.217 1.775 5.355 12.44 27.69 12.75 24.64 2.79
Fiorina Gully B1 Rockwool b Kernels plant 2 6.094 0.182 2.165 5.387 13.73 31.33 12.73 26.14 2.76
Fiorina Gully B1 Rockwool ¢ Kernels plant 3 4.576 0.159 1.952 6.317 23.66 43.77 16.81 44.88 4.44
Fiorina Gully B1 Rockwool d Kernels plant 4 5.790 0.160 1.833 5.561 29.39 32.33 9.00 30.93 1.65
Greina Gully B2 Rockwool a Kernels plant 1 4.183 0.206 1.692 4.802 26.97 39.99 7.04 42.35 1.17
Greina Gully B2 Rockwool b Kernels plant 2 3.646 0.162 1.761 4.675 17.45 31.48 7.75 36.56 1.72
Greina Gully B2 Rockwool ¢ Kernels plant 3 4.180 0.173 1.819 4.878 20.48 31.33 8.01 31.91 1.75
Greina Gully B2 Rockwool d Kernels plant 4 3.424 0.215 1.576 3.821 27.15 38.38 5.58 52.76 0.95
CH Rubli Gully C1 Rockwool a Kemels plant 1 4.479 0.127 2.038 5.020 16.87 44.46 7.69 73.22 1.99
CH Rubli Gully C1 Rockwool b Kemels plant 2 5.003 0.176 2.069 5.791 33.99 42.02 7.80 57.64 2.57
CH Rubli Gully C1 Rockwool ¢ Kernels plant 3 5.275 0.073 1.774 6.151 32.18 47.73 8.09 59.52 2.51
CH Rubli Gully C1 Rockwool d Kernels plant 4 4.789 0.133 1.897 5.071 23.53 44.00 9.27 64.00 2.34
Aletsch Gully C2 Rockwool a Kernels plant 1 3.526 0.244 2.113 5.290 19.60 46.76 11.33 49.28 1.69
Aletsch Gully C2 Rockwool b Kernels plant 2 3.238 0.268 1.900 5.457 17.67 40.12 11.47 53.18 1.80
Aletsch Gully C2 Rockwool ¢ Kernels plant 3 4.477 0.215 1.780 5.673 22.70 45.27 11.36 50.25 2.39
Aletsch Gully C2 Rockwool d Kernels plant 4 4.417 0.220 1.843 5.522 27.98 42.20 11.04 54.26 3.02
Fiorina Gully D1 Rockwool a Kernels plant 1 5.947 0.231 1.981 5.492 15.88 36.91 13.54 27.99 3.08
Fiorina Gully D1 Rockwool b Kernels plant 2 6.142 0.178 1.835 6.745 13.09 33.49 13.88 36.38 3.58
Fiorina Gully D1 Rockwool ¢ Kernels plant 3 6.090 0.201 1.840 5.281 13.81 34.26 13.34 33.51 2.36
Fiorina Gully D1 Rockwool d Kernels plant 4 6.152 0.158 1.960 6.050 17.42 42.86 15.66 35.45 3.01
Greina Gully D2 Rockwool a Kernels plant 1 3.526 0.135 1.790 5.523 19.83 54.45 9.39 51.18 2.09
Greina Gully D2 Rockwool b Kernels plant 2 3.584 0.185 1.851 5.390 30.71 57.76 9.21 62.39 2.43
Greina Gully D2 Rockwool ¢ Kernels plant 3 3.893 0.542 1.880 5.148 20.71 49.19 8.68 46.69 1.92
Greina Gully D2 Rockwool d Kernels plant 4 4.158 0.184 1.946 5.337 17.96 47.53 9.56 39.79 2.16
Fiorina market samples 3.772 0.309 1.128 4.282 28.17 24.36 5.92 30.06 0.44
Greina market samples 2.872 0.330 1.101 3.913 37.92 28.38 4.04 19.06 0.33
CH Rubli market samples 3.570 0.253 1.181 4.081 37.71 38.45 4.25 41.46 0.24
Aletsch market samples 3.152 0.262 1.247 4.021 38.17 18.14 5.48 39.97 0.57
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3 Durum wheat (UoGuelph)

3.1 Experimental Layout

3.1.1 Measuring Plan

Fig. 20 UoGuelph - Measuring plan

312 Setup

Plant density. the plant growth area corresponds to 2.5m legtifly length 2.45m) x 2m
width. Gully width is 0.17m. Crops of each gullyviesan area of 2.5x0.4m (19rto develop.
Planting density: 3 times 45 plants per gully = p&nts, density = 135 plants / m2, 675 total.
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Fig. 21 UoGuelph - Setup
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3.2 Growth environment follow-up

3.2.1 Settings
Set point was 23 day and night for temperature sBtHpoint was 60%.
3.2.2 Chamber T/RH evolution

Profiles of chamber atmospheric temperature, huynidere recorded at six minute intervals
for the duration of this experiment. Figures intkcatandard deviation for each days data.
Temperature control was good throughout the exparinwith the only perturbations during
chamber access for flooding remediation and duxitiniversity wide steam system failure.
Temperature was kept at an isothermal 23°C duhiegmajority of growth, but was raised to
26°C after approximately 12 weeks in order to invgreeed filling.

Relative humidity was set to 60% until 15 weekgiaftlanting, at which point it was set to 0%

to facilitate crop drying prior to harvest.
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Fig. 22 UoGuelph - T/RH control (Avonlea).
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Fig. 23 UoGuelph - T/RH control (Strongfield).
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3.2.3 Chamber NCER and evapotranspiration

Daily carbon assimilation calculated based on, @@ditions to the chamber atmosphere (set
point 1200ppm) and condensate production increateadlily till about 80-90 days of growth.
Chamber opening is indicated by yellow trianglestrient solution exchange by green
triangles.

NCER and transpiration followed typical profilesufa in plant growth and development (Fig.
224 and Fig. 25). Both cultivars had similar peaédpictivity, however Avonlea productivity
dropped off rapidly at approximately 80 days wher&arongfield productivity dropped at a
slower rate. As this is during the seed fillinggst, higher productivity by Strongfield at this
time may be the reason for its higher overall kepneduction.

A reduction in NCER was observed in both treatmemisediately after the first solution
change, however the reason for this is currentgnown. Nutrient solution analysis did not
show any discrepancy nor did environment control.

Avonlea evapotranspiration peaked at approximd8llitres per day whereas Strongfield had
daily water production of over 90 litres per day.
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Fig. 24 UoGuelph - NCER/evapotranspiration Avonlea
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Fig. 25 UoGuelph - NCER/evapotranspiration Strongfield
3.2.4 Ethylene production

Ethylene levels increased rapidly in the case obrA@a, several times exceeding the 50ppb
level. Yellow triangles indicate chamber openingvas first needed for root mass removal.
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Fig. 26 UoGuelph - Ethylene production Avonlea
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Fig. 27 UoGuelph - Ethylene production Strongfield

Leakage rates of the chambers were 6,59% (Strddpfiersus 0,51% (Avonlea)

3.2.5 Oxygen production

In the Avonlea culture ©levels rose till 28%, the available data for Sgfeld indicate a
slower initial rise to 23%. A mechanical error cadishe oxygen measurements to fail for the
rest of the measuring period.

The high oxygen immediately prior to the observextrdase in NCER may have been a
contributing factor as high oxygen reduces thecifficy of photosynthesis by competing with
CO;, for the acceptor 1,5-bisphosphate (Warburg effect)
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3.2.6 Nutrient Solution Environment

NFT flow was intermittent with a 2min pump on, 8mpump off cycle. The period was
adjusted to 3min on / 7min off to increase nutriawilability when the plants were 1 month
old, and returned to 2min on / 8min off at the 2nthatime point.
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3.2.7 pH and EC evolution

pH and EC were automatically measured and adjusteddaily basis by the control system.
Control was excellent with deviations from setpaanly during initial operation (Avonlea -
injection pump failure) and during solution change$looding events.
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Fig. 30 UoGuelph - pH/EC control (Avonlea)
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Fig. 31 UoGuelph - pH/EC control (Strongfield)

Set points were 5.8 for pH and 1200 microS/cm (ASZcm) for EC.
pH adjustment with 0.5 M HN{needed 11.5 | for Avonlea and 12.5 | for Strongfie
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3.2.8 Nutrient solution T

A cooling system was not used; temperature valus® wecorded at the moment of nutrient
solution exchange.

For Avonlea T values ranged from 23.6 to 24.1 deg@.

Values for Strongdfield were between 22.2 and 2t eles C.

Temperature of the starting solution was 27degreesesponding to the T of the building
distilled water delivery system.

3.2.9 Nutrient solution analysis

Sampling of hydroponics solution was performedhat beginning and end of each 4 week
nutrient solution interval (Tab. 1414)
Depletion in P, K and the micronutrient Mn were agmt for both cultivars

Tab. 14  UoGuelph - nutrient solution analysis

Sample | Cultivar | Sample | Sample | NO3-N = K Ca L] i S NHEM | Ma | Zn | Mn | Cu | Fe B M S
number | pame d=u|d-n pom | ppm | ppm | pom | pom |pom| ppm | ppm | pom | pam | ppe | pom |ppm | pp | ppm | ppm
.ﬁ.lrrmlnai.'ll.l@'.’!h‘-.'!‘ili Siant| 12000| 16.33] 128 23] 11150 2438 400 2od| £53) <1.0] 002] 0.48) 0.04| 288 0.14| <001 =01
Avoriea| ALl End| B30D0| <10 411 P67 A1 9T| <1 0 IS‘.E&I <0.5] 135 0.0z} 0.01; 0.04| 288| 0.25| <0.0L| <01
P.umlea' F-.l.nﬁ-'l.l‘ﬂ“!i Siail | 12000 | 15.37) 135 50] 107.79 Z-LH} 400 BE?EE E.Z-ti 1 261 0.02] 0.43| 0LO5| 280| 0.13| <D0l <01
hwnlv-a'-ﬁugzﬂaﬂﬂi End| 9500| 671 2208 145.45| sa.42] <10| 25052] 05| <Lo] 0.02| 08| 011 | 407| 0.35] <0.01| <01
Avonlea| Aug2and Stast| 11500 15.76] 173 98] 100.38] Z4.07) 3.00 N.ZF! .31 ‘L'T.‘: 0.0L] 0.45) D04 | 297 14| <0.01| <01
Auonlea| 5ep21-mi End| SED0| <L0)| 2463 135 1R 6306 <1 0| 221 ?E; -CE}S: L&1) 002 0.01) 0.03| 387 0.28| <001 <01
Avaniea Eﬂp?llﬂ‘ﬂi Start| 114/00] 15067 124.80] 114 82] 2550| 4.00 M?Ei E.91) <1.0] 0.0L| 047} 0.04) 2.84| 0.24| «0.01| =0.1
pwvoriea| Cctisms|  End| B000| <1.0] e070| 7760] 2083 <10|11030] <05] 133 no2| 0.01| 0.04] 208 0a1] <001 <01

= - N

Gample | Cultivar | Sample |Sample |[NO3M| P K ca |mg | et | s |messi| Ma | Zn [Mn|cu |[Fe| B | Mo | =i
numiser MM l date m P [ ) Fan jreil] T E'F""__UIJ"" __EEIP ‘_l.}ﬂl'ﬂ:__ml'll [FEITH | EOTY | DR | P | RN ;.I‘p'_l'l

9| Swongfield| July1308]  Stant| 11300] 1581 124 03 106.96| 7307 4.00| 0430] 6.32| <10] 0.01] 0.45] 0.04] 289] 013| <0.01] <01
10| Swongriela| Augilea|  end| 10000| 182| s372| 1212|3755 <10| 14260] <0s| 18| 0.08| 0.02] 0.04) 265] 0.24| <v.o1| <02
11| Suonghield| Augi1i08|  Stat] 11600/ 16,01 126.75| 107 64| 2393 400| 0367 £54| <10/ 0.02| 0.4 0.04| 3.05) 013 <0.01) <0.1
12| Stongtieid | Septoar0d|  Ena| B600| <Lo| &91) 14357] 4938| <10 19688 <0.5| <10f 0.02 0.02) 0.11| 4.04| 0.29| <0.01| <01
13| Stionglield|Sepi0409|  Stant| 123,00 16.16] 120.02) 116.46| 25.39| 4.00{ 88| 7.13| <L0f 0.01( 0.47| 0.04| 2.96( 0.14 <0.0L| <0.1
14| Swongfieid Sepzans|  End| BR00| <10| 9.26| 140.22| 59.36| <10| 21014 <05| <1.0| 0.01| 0,01 0.08| 285( 0.27| <0.0 | 0.1
18] Suongtield{Sep2ai0d|  Stan| 12200] 16,44 120.28) 1ines] 25s5| 00| 0830|601 <10] 002 0.47] 0.05| 287|013 <0.01| <011

16| Suongtieis| Movoz0a|  End| Ba00| <10| 7ras| saie|a2as|<iof 1zze] <05 13e) oon| oo1) 008 210| 0] <oon| <o
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3.3 Monitoring of plant development

The 2 durum wheat cultivars were grown for nearip@nths
112 days for Avonlea
119 days for Strongfield

3.3.1 Photographic follow-up

.-9-“_.. :.-., = =
. - . r L]
Durum wheat (cv. Strongfield) 17 days after plagtim SEC2-2

Durum wheat (cv. Avonlea) 24 days after plantin@GBC2-1

TN 98.4.21 Preliminary trade-off of crop cultivaii®est performances (Bench test 1)
UGent
This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or transmitted without their
authorization

Memorandum of Understanding 19071/05/NL/CP




N7

[t L e

MELi SSA MELL3SA

Techni cal Note issue 1 revision 1 -

page 43 of 116

Fig. 32 UoGuelph - durum wheat photographs

3.3.2 Growth assessment
Given the usage of a sealed chamber, only cartiedtcharvest, see 3.4.
3.3.3 Gasexchange data
Carried out at chamber level, see 3.2.3, 3.2.453.2
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3.4 Harvest results

Avonlea produced over 2.1 kg of wheat kernels wBii®ngfield produced over 3.7 kg
Germination was 69% of seeds for both cultivarsgdatal of 675 seeds)

Plant growth parameters measured at the end afrtheth period were dry weight of roots,

kernels, and straw. Data was collected on a perbpads for the entire chamber (Tab. 1515,
Tab. 166). Results of proximate analysis are shiowlrab. 177 and Tab. 188.

Tissue analysis results are presented in Tab. b@9Tab. 20, and fibre/lignin analysis is

shown in Tab. 2121 and Tab. 22.

Tab. 15  UoGuelph - Dry mass analysis Avonlea

Number of heads Dry Weight(g)
Plant Total DW Cultivar % [Number of | Rockwool
Trough Plot Yellow Green Total # |height avg Heads Seeds Straw only Roots with Roos only above lodged Plants DW(g)
number | number heads heads heads (cm)  |straw seeds only rockwool ground
1 1 320 134 454 87 2450 1224 575.4) 2527| 106.3]  820.4 90 31| 1464
1 2 305 150, 455 88 2780| 1455 5438  250.8 9.7 8218 85 30| 1521
1 3 296 172 468 86 319.4] 1784| 6325 2755 1236 9519 90 32| 1519
Total 921 456| 1377 842.4| 4463 17517 779|  328.6| 2594.1 93| 4504
2 4 232 % 328 86 2353 1238| 456.2]  229.4 754 6915 90 26| 154.0
2 5 185 104 289 88 1747|  100.9| 4360,  196.3 525  610.7 20 30| 1438
2 6 301 76 377 82 2775  164.6] 506.2]  241.7]  101.0|  783.7 95 32| 1407
Total 718 276 994 687.5| 380.3| 1398.4|  667.4] 228.9] 2085.9 88| 4385
3 7 202 97 299 85 1825 1017 420.7)  213.0 726 6032 55 32| 1404
3 8 280 101 381 86 2926 1716 5417 2319 99.3] 8343 80 3| 1326
3 9 317 142 459 87 2950  179.7]  547.0, 2321 89.5|  842.0 90 28| 1426
Total 799 340| 1139 7701  4530| 1509.4]  677.0  261.4] 2279.5 9| 4156
4 10 178 136 314 85 140.9 753 3359 1941 5.1  476.8 50 36| 135.0
4 1 235 95 330 87 290.2| 1834/ 4135 2251 798 7037 90 34| 1453
4 12 313 73 386 87 314.0] 2013  478.7|  226.4|  100.0]  792.7 90 27| 1264
Total 726 304| 1030 7451  460.0 1228.1)  645.6]  238.9] 1973.2 97| 4067
5 13 289 61 350 86 2146 127.6| 3939 218.1 905  608.5 70 31 1276
5 14 200 55 255 85 2232| 1442|3624 196.7 619 5856 90 28| 1348
5 15 262 63 325 82 2012 1126|4346 2215 811 6358 90 36| 1464
Total 751 179 930 630.0]  384.4| 1190.9) 642.3] 2335 1829.9 95| 4088
Total in CH-1 3915 1555 5470 3684.1) 2133.0| 7078.5 3411.3] 1291.3] 10762.6 469 2120.0
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Tab. 16  UoGuelph - Dry mass analysis Strongfield
Number of heads Dry Weight
.Plant Heads - 2 . Total DW Number of | Rockwool
Trough Yellow Green Total# [height avg Seeds Roots with above | % lodged
Plot number straw Straw only Roots only Plants DW(g)
number heads heads heads (cm) seeds only rockwool ground

1 1 190 80 270 76 291.3 189.5 372.2 220.3 75.0 663.5 95 35 1453
1 2 162 94 256 79 296.0 194.0 364.7 209.0 68.7 660.7 95 34 140.3
1 3 163 111 274 79 290.3 183.2 356.0 218.6 85.2 646.3 95 31 133.4
Total 515 285 800 877.6 566.7) 1092.9 647.9 228.9| 1970.5 100 419.0
2 4 218 86 304 87 416.6 291.6 442.8 226.9 83.0 859.4 90 34 143.9
2 5 177 69 246 86 323.6 225.2 442.0 264.6 115.0 765.6 90 25 149.6
2 6 202 53 255 86 318.7 208.9 388.3 233.2 76.8 707.0 90 27 156.4
Total 597 208 805 1058.9 725.7) 1273.1 724.7 274.8| 2332.0 86 449.9
3 7 251 68 319 85 480.8 350.3 514.6 238.5 89.6 995.4 90 29 148.9
3 8 210 72 282 87 515.1 334.7 548.5 306.0 186.0f 1063.6 95 32 120.0
3 9 199 80 279 84 399.8 285.2 474.5 232.0 99.6 874.3 90 27 132.4
Total 660 220 880 1395.7 970.2| 1537.6 776.5 375.2] 2933.3 88 401.3
4 10 270 100 370 85 545.8 358.7 505.2 252.4 119.1| 10510 75 36 133.3
4 11 239 94 333 88 519 361.5 547.8 276.6 154.4| 1066.8 85 31 122.2
4 12 184 69 253 85 288.6 180.5 349.8 196.6 52.7 638.4 75 32 143.9
Total 693 263 956 1353.4 900.7) 1402.8 725.6 326.2| 2756.2 99 399.4
5 13 148 90 238 84 284.4] 200.1 360.7 203.3 70.5 645.1 90 29 132.8
5 14 158 111 269 86 296.6 200.7 390.0 235.8 86.7 686.6 90 29 149.1
5 15 200 32 232 83 333.9 207.3 439.0 204.7 73.2 772.9 90 35 1315
Total 506 233 739 914.9 608.1) 1189.7 643.8 230.4| 2104.6 93 413.4
Total in CH-2 2971 1209 4180 84| 5600.5| 3771.4| 6496.1] 3518.8] 1435.8| 12096.6 466 2083.0

The samples mentioned in tables 16 through 21 arx &f all harvests from all plots from the
5 gullies (throughs).

Tab. 17  UoGuelph - Results of proximate analysis Avonlea
Sample | Fat Protein Maoisture Ash Carbxoh.
number Material O % k) % %0
1 seads mix 0.98 17.1 8.2 2.35 71.30
2| seeds mmix 1.56 17.15 a 2.54 70.55
3  seeds mix 111 16.96 8. 2.28 71.55
Tab. 18  UoGuelph - Results of proximate analysis Strondfiel
‘ Sample ‘ Fat ‘ Protein ‘ Moisture ‘ Ash | Carboh.
number Material ] T % O %
1] seads mix 162 15.78 7.7 2.23 72.68
2 spads mix 152 16.55 7.93 2.18 TLB3
3 seeds mix 1.49 16.58 1.87 205 7202
Tab. 19  UoGuelph - Results of tissue analysis for Avonlgaressed as percentage of
dry mass
Sample ‘ ‘ Trough ‘ Plant ‘ Total C ‘ N P K ‘ Mg Ca
name Material number number % O % 6 k) %
1 seeds mix mix 41 60 267 0.49 0.50 0.16 0.06
2| straw mix mix 39.40 2.52 0.62 4.34 0.29 1.00
3 roots mix mix 36.30 5.14 0.45| 6.69 0.15 0.48
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Tab. 20  UoGuelph - Results of tissue analysis for Strordfiexpressed as percentage
of dry mass
Sample | Trough Plant Total © | M ‘ P | K l Mg Ca
name | Material number number o Ll bl * bl i)
1 seeds ‘ mix ‘ miy ‘ 4L§l 263 0.45 0.52] 0.14 0.05
2 siraw mix mix 41, 2.10 0.a7) 3.57 0.31 104
3 MMMS mix mix 35 5.62 (N 5.9] 0.17 055
Tab. 21  UoGuelph - Results of fibre/lignin analysis for Allea, expressed as
percentage of dry mass
Sample NDF ADF Lignin
number Material Cultivar 9% 9 9
1| mix seeds Avonlea 24.68 4.44 l1.04
2| mix seeds Avonlea 23.59 4.84 0.75
3| mix seeds Avonlea 28.09 4.24 0.63
4 mix straw Avonlea 49.80 31.70 1.94
5| mix straw Avonlea 49.08 31.23 1.78
6] mix straw Avonlea 49.80 31.31 2.99
7| mix roots Avonlea 54.40 21.50 6.20
8| mix roots Avonlea 57.28 21.51 5.03
9] mix roots Avonlea 54 83 21.34 7.18
Tab. 22  UoGuelph - Results of fibre/lignin analysis for@tgfield, expressed as
percentage of dry mass
Sample NDF ADF Lignin
number Material Cultivar % % %
1| mix seeds | Strongf. 20.01 4.68 0.73
2| mix seeds Strongf. 21.55 4.32 0.65
3| mix seeds Strongf. 25.15 5.02 0.62
4| mix straw Strongf. 50.61 32.84 447
5 mix straw Strongf. 52.25 31.96 4.16
6| mix straw Strongf, 50.98 32.41 4.17
7| mix roots Strongf. 53.33 21.02 T.44
8| mix roots Strongf. 52.12 20.39 7.24
9 mix roots Strongf. 51.34 21.56 7.51

A kernel quality analysis was performed at the CigaraCereal Research Centre (Tab. 2323)
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Tab. 23  UoGuelph - Kernel quality analysis
Alveograph
Whole-
Meal Gluten Semolina Owven
Protein  Falling Index Protein Moisture Semolina Semolina Semolina
D CHK (%) Number (%) (%6) (%6) Ash (%)  Yield (%) b* w L P PIL
155 580 335 13.2 15.1 0.72 67.4 241 49 25 46 1.08
Avonlea Y 14.7 642 23 127 148 0.76 68.2 23.4 24 15 34 227
Strongfield Y 16.3 536 44 138 15.4 0.68 66.6 248 74 35 58 1.69
Avonlea N 15.7 231 26 13.4 14.9 0.81 63.5 26 12 10 23 2.32
Strongfield N 15.1 222 46 12.2 14.8 0.71 60.9 26.3 47 ar 38 1.02

The CHK "Y' refers to data from field trials thahsvanalyzed at the same time.

The protein levels were quite good as compared thitfield samples.

When comparing this trial data to data from thédfi@\ vs. Y), the biggest change was in the
falling number. The falling number measures stadeuradation (due to alpha-amylase

activity).

The gluten index correlates with the diversity begw the cultivars (see TN 98.3.1).
The alveograph W and P strength parameters ardoaiso than in the field samples.
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4 Potato (UGent)

Potato in vitro plants were obtained from UGentstdtant HZPC.
A pre-test was carried out at the HZPC greenhosese TN98.3.1, 4.2.4), followed by a trial at
UGent in a similar type of gully-setup in a testmo (see TN98.4.12, 4.3.12).

For the first bench test a batch of in-vitro plaotghe selected cultivars was distributed for
culture at UGent and UCL and for greenhouse cukititdZPC.

The results from bench test 1 are reported indb@iment (this section for UGent; subsection
4.5 for HZPC greenhouse test). See section 0 fdr téSults.

The in vitro plants obtained from HZPC were grower 3 weeks in-vitro at HZPC,
subsequently acclimatised for 1 week in an opetyatl HZPC, transported to UGent and
UCL and then temporary put on deep-water hydroceittor one day.

The Innovator cultivar in vitro plants were cleadynaller as compared with the other 3
cultivars (Annabelle, Bintie and Desiree). Thesecutivars were chosen based on a
preliminary listing derived in TN98.3.1.

At UGent the plants of the 4 cultivars were grownpropagation gullies in the propagation
room for 4 more weeks (see TN98.4.11 section 4.®&fpre transplanting to the production
gullies in the bench test room.

See section 5 for UCL: the plants were transplataeoench test gullies after 5 days of deep
water culture.

4.1 Experimental Layout

4.1.1 Measuring Plan

As an overview, the list of parameters to be mesbénom TN 98.4.11 is repeated below, and
a measuring timeline plan is added.

Tab. 24  UGent - Parameters and frequency of logging
Frequency logging Online/ Manual
Fixed airflow
Solution flow Weakly chec Manua
Daily measurements Light quantity 5 min Online
Air temperature 30sec and 5 min Online
Humidity 30sec and 5 min Online
CO; in air 5 min Online
O, in air 5 min Online
Ethylene 1 min Online
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Oxygen in solution weekly Manua
pH 5 min Online
EC 5 min Online
Solution temperature 5 min Online
Weight gully 4 1h Online
EC stock solution used | 5 min Online
Water stock used 5min Online
Acid/Base stock used | 5min Online
Video imaging 1h Online
Thermal imaging 1lh Online
Weekly measurements | projected leaf area 1-->16: relss from images | Online
captured by robot video cam
leaf area temperature 1-->16: results from| Online
images captured by robot thermal cam
individual tuber area measurement — manual /| Manual
image analysis of manually captured images
CO2 assimilation ADC2250 IRGA system with| Online / 1lday
small leaf cuvette or whole plant cuvette period
Ethylene emanation measurement Sensorsensénline / 1day
system small leaf cuvette or whole plant cuvette | period
02 level measurement leaf cuvette or whole plarjt Online/ lday
cuvette period
Plant height Manual
Number of stolons Manual
Number of tubers Manual
Date of stolon appearanc Manual
Date of tuber appearanc Manual
Date of flowering Manual
Week 3, 8 and harves | Complete nutrient solution composition control Manual
Harvest Foliage fresh weight Manual
Stem fresh weight Manual
Root fresh weight Manual
Tuber fresh weight Manual
Foliage dry weight Manual
Stem dry weight Manual
Root dry weight Manual
Nutritional analysis by IPL, average per| Manual
category
plant 1-4 suboptimal light Manual
plant 5-12 optimal light Manual
plant 13-16 suboptimal light Manual
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Fig. 33 UGent - Measuring schedule

4.1.2 Setup bench test UGent growth chamber

The Setup with the 4 gullies is shown below, ateenfrom the left perforated wall and exits
through the right one. For more details see TN.98.4

See 4.3.1 for overviews of the plant growth showmeerviews in the configuration of the left
panel of Fig. 344.

OC C o000

20cm free area

86cm

10,5cm

26,5¢cm 25¢m

UGuent - Setup
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4.2 Growth environment follow-up

421 Settings
Tab. 25 UGent - Settings
Roorr Nutritive solutior
RH 70% pH 5.5
T 20°C EC 1800
T 18.5 °C

4.2.2 Chamber T/RH evolution

Chamber level T and RH remained stable at the s#p20.3 degrees and 70% humidity.

% RH & temperature growth chamber {(1/10-12/10)

90 24
85 i, l = 23,5
80 1 23
s [ | Yo ||

1 225
70 o

T = | ——%RH

é % i | . 21,55 temp
60 ' I
55 m | | I T 21
50 | 4 20,5
45 i NS B — i ] 1 1 T 20
40 . : : ' ' . 19,5
@030 1012 1014 1006 1002 10010 10012 10014
timeline
Fig. 35 UGent - RH/ T growth room
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Yok

10/8 10/8 109 10/9 1010 1010

Fig. 36 UGent - RH/ T growth room detail 8/10 — 10/10

4.2.3 Chamber CO2 level

——————— ppm CO2
------- %02 CO0O2 & 02 growth chamber (1/10-14/10)
1100
1000 T 188
900
800 “‘thw Wf“"‘\wuwﬂ 1183
8 700 ] | h f
[a]
9 600 | | 4175 Q
= R
& |
& 500 { W A
400 P “./‘-wv\__,._,\_i_/"-"JuL""A T i \I\JUIL\/ "ll'lk/_m_,‘__,J L’ =+ 17,3
300
200 T T T T T T 16,0
9/30 10/2 10/4 10/3 10/8 10/10 10/12 10/14
timeline
Fig. 37 UGent - CQ/O, logging growth room for a long period
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CQO; levels corresponded to ambient values. Operaesgnce induced peaks of £0
The G sensor shows considerable sensor drift, and nesidsation in order to readout the
ambient value.

4.2.4 Ethylene production

On-line determination of ethylene emanation levails flow-through cuvettes with the
Sensorsense photo acoustic system didn’t revealremgase with the used flow-speeds (see
4.3.4), measurements were carried out concurremilythe same cuvettes as for the gas
exchange determinations.

Small vials were put in the chamber used for aciom and pre-test, which has a much lower
airflow. The capped sample vials were subsequeatlglysed by the Sensorsense photo
acoustic system. High values were recorded (50p@b deneral level known to inhibit plant
growth).

positions vials in noom 12 October peb ethylene

rack 1A 74.30
rack 1B 8310
rack 24 12645
rack 2B 56.41
average 89.56

vials measured by a
photeazoustic detector

10 ml vlals placed
in room
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Propagation gullies Potato gully
Started 20 august 2009 100 [ [ [ [ [ -_I_ 2B Started 29 may 2009
Grey gully Potato gully

Started 19july 2000 1Al 0 [ -_I_ 2A Started 5 july 2009

B =vils

Fig. 38 UGent - Ethylene production: placement of the vialhe growth chamber

4.2.5 Nutrient Solution Environment

4.2.6 pH and EC evolution

At the start of the culture alcalinisation of thedium was compensated byR®O, addition.
After nutrient exchange to tuberisation solutionOH was used to compensate the
acidification.
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pH data bintje (gully 1) pH data desiree (gully 3)
F.oo F.00
6.50 6.50
G500 .00 / |
' ! ) i
550 S 550 | NW l\,”.hln*w
E 500 \ \ ”
E s = ll lL I
4.50
4.50
400
4.00
3.50
350 3.00 T T T T T T
.00 . . . . . . 14-Sep-08 24-Sep-09 4-0ct-03  1#4-0ct-08 24-Oct-08 3-Mov-08 13-Mow-03  23-Mow-
14-Sep-03  24-Sep-03  4-Oct-03  14-Oct-03  24-Oct-03 3-Mow-03  13-Mlov-03 23-Mov-03 03
timeline timeline

pH data annabelle (gully 2) pH data innovator (gully 4)

T.00

G.00

6.50

oo

o8 I Y | |
1 mrlM .00 { |‘~\h -
BERLLE T

pH

pH

200 450
1o 400 . . . . . .
000 14-Sep-09 24-Sep-03  4-0ct-03  14-Oct-03 24-0ct-03  3-Mowv-09 13-Mow-03 23-Mow-03

-Sep-09 24-Sep-09 4-Oot-08 W-Oot-08 24-00t-09 Fhow-09 13-Mow-09 23-Mow-
timeline
timeline

Fig. 39 UGent - pH data of each cultivar

Automatic control was only used withzPlO, Compensation with KOH was carried out
manually, since the magnitude of the effect of tdds of Ca-nitrate was unknown, and
automatic control was limited to either acid ordasldition.

The amounts needed were small, hence deviatiorsswigtin the foreseen range (Fig. 399)
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pH data innovator (gully 4)
7,00 250
2209 pH dosing pumps manual switched on
6,50 10 1 200
# 1=z
6,00 7 P— [02A 0 orrevards: manual addition of 0.1 b KOH ]
{ /| Moy 150 3
= 550 "II ﬂ LN N i = 2
s AN AT e ey W
5,00 o Py TS&:TE \ L_. \‘ i23.f1 Dtubetisation solution in mixing tank '7
4,50 - w e
* ::. - - enm # @
4,00 . # 1o % 100 @0 10 0.1!1‘ = % °
14-zep-09 24-zep-09 4-okt-09 14-okt-09 24-okt-09 S-nov-09 13-now-09 23-nov-09
timeline
Fig. 40 UGent - Detailed pH evolution of innovator cultivar
addition pH adjustment solutions (acid/ibase){18sep - 10nov)
1600
1400
1200
$ 1000
2 oml0.01 M H2PD4
E 800 ami 0.1 KOH
£ 600
400
E
0 | | | =
Bintje Annabelle Cesiree Innowator
cultivar

Fig. 41 UGent - Total amount of added pH-adjustment sohgtio

EC control was carried automatically for the whalgation of the experiment.

EC compensation solution §80, during start-up growth) and,BO, and KHPQO, in equal
amounts during tuberisation) addition was triggebydautomatic level compensation with
distilled water (the amounts of liquids added dreven in Fig. 434).
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EC data bintje (gully 1) EC data desiree (gully 3)
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EC data annabelle (gully 2) EC data innovator (gully 4)
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Fig. 42 UGent - EC data of each cultivar
EC data innovator {(gully 4)
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Fig. 43 UGent - Detailed EC evolution from Innovator cugtiv
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At mid-November most plants stopped growing and esafied (see 4.3.3), hence uptake
graphs were not updated.
Plant water uptake is an integrated measuremenrarmdpiration.

O 1.25% K2S04 (ml)
addition EC adjustment solutions (18sep - 10nov) @ 1.25% K2S04 + 1.25% K2HPOA4 (i)
@ water ()
1200 3748 40
1000 30.34 T 35
-+ 30
g 800 21.46 | T25,
% 600 - 20 ¢
g o}
2 400 A 15 =
E 10
200 A1 5
(0] (6]

Bintje Annabelle Desiree Innovator

cultivar

Fig. 44 UGent - Total amount of added EC-adjustment sahgtio

4.2.7 Nutrient solution T

Temperature of the nutrient solution was controltedapproximately 20 degrees. The 2
coolers had a different output, likely due to thpasition in the chamber. Setpoints were
matched to better coincide (see end of graph Ep. 4
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temperature nutrient tanks (30/09-14/10)

Bage

annabebs

deirea

innovatar

830 02 1064 105 1] 11 10eE2 T

Fig. 45 UGent - Temperature nutrient solution in mixingksufsetpoint chillers 18,5°C)

4.2.8 Nutrient solution analysis

Na levels were found to be 20 times higher thareetqu in the UGent pre-bench test tubers
by IPL (see harvest 4.5), but in the analysis & tiench test samples the levels was
corresponding with levels from food databases.

N levels were rapidly depleted; UGent added hadfaimount of the HZPC recipe in order to
minimize shoot growth.
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Tab. 26  UGent - Overview nutrient solution analysis

mmol/| umol/|

pH | EC K Mg | Ca | Na | NH4 | N P Cl | SO4 | HCO3 | Fe Mn | Cu Zn B Vo

Start sol. 18/09,/2009 5.6 | 1770 9.8|15|24(04 0.1 5(17|01] 55 0.4 782|346 | B8 78138908
Bintje 14/10/2009 521658 |11.6 | 03|05 |03 0 0|18 |01]| 63 0.3 452 | 54253 (436|241 0.1
14/10/2009 +Tenso cocktail 531776123 | 02|05 |06 0 0|17 0| 65 0.4 S6.1| 225|483 |73.7 | 564 | 0.6

23/10/2009 End growth sol 561700 |13.2 | 13| 02|06 0.1 0[581|01] 32 0.5 56.5 | 42.1 11 113.1|51.8] 1.1

06/11/2009 5.6 | 1651 | 13.1 1({03]|05 0 0|54 0| 3.5 0.5 85.5 | 35.8 | 22.8 | 40.3 50| 0.5

16/12/2009 End tuberisationsol | 5.7 ] 2357 | 15.6 | 0.5 | 0.7 |07 | 0.1 0] 12|01 51 06| 1043 |544(352| 85|749| L1

Annabelle 14/10/2009 5211811133 | 08| 14|03 01(01)38|01| 7.1 0.4 457 11.3|542 | 111|241 | 0.2
14/10/2009 +Tenso cocktail 5911780121 | 07| 12|05 0 031 0| 6.2 0.6 458 | 255|602 | 121|481 | 0.8

23/10/2009 End growth sol 571701 )13.2 | 13| 02|06 0.1 082 |01] 31 0.6 96.4 | 42,9 | 125 | 23.1 | 52.7 1

06/11/2009 5411714134 | 1.2 | 03|06 0 N EE] 0| 3.5 05| 1101 | 36.5 | 27.4 81574 | 05

01/01/2010 End tuberisationscl | 5.7 | 1855 |14.3 | 1.1 | 0.7 [ 0.8 0 05401 4 0.6 75| 455|627 | 183|712 | 1.2

Desiree 14/10/2009 5411730 11.2 | 07| 13|03 1 0]l15]01 7 03] 338| 5.8|382 ]| 180 25102
14/10/2009 +Tenso cocktail 5711792 | 116 | 07| 12|06 o] 0|16 0| 6.8 0.5 437 27.3| 485 | 225 49| 0.8

23/10/2009 End growth sol 5511760 | 13.7 | 1.4 | 03| 06 0 023 |01]| 34 0.5 99.1 441132 | 404 | 53.7 | 1.1

06/11/2009 5811710135 11|03 |06 o] 0|86 0| 3.6 0.6 68 | 28.5 | 26.3 | 141 | 53.7 1

16/12/2009 Endtuberisationsol | 3.2 | 4151 | 32.4 | 2.4 213 0.1 0| 27 |0.1] 8.7 0|4044 | 85.3| 187 | 651 | 148 | 0.2

Innovator 14/10/2009 53] 1682 |11.5| 08| 16|03 01|16 |23 0 7 0.3 35.1 10| 358 | 116 | 24.1| 0.3
14/10/2009 +Tenso cocktail 5411735 |11.1[ 071306 0 0|18 0| &7 05)] 764 |255|555 | 123|518 | 08

23/10/2009 End growth sol 5511692 |13.1|13|02|06 0 083 |01]| 31 0.5 976 | 429|108 18 | 546 1

06/11/2009 561706 |13.5| 1.2 | 03|05 o] 0[81 0| 35 0.6 102 341357 754|564 | 08

16/12/2009 End tuberisationsol | 5.8 | 2106 | 16.3 | 1.1 | 0.6 | 0.9 0 0|28 0| 47 0.6 448 | 426|449 | 251|685 | 1.4

YARA Iron 6% 00| 00| 00|00 ojo0o|00 01| 00 0.1 18.1| 0.0| 0.0 0.0 5.2 0
Yara Tenso cocktail 0.0/00[00f{02] DOJ0OOJ0OO]|00] 0O 02] 3241221| 35| 358|307 05

4.3 Monitoring of plant development

The in vitro plants were obtained after 21 daymofitro and 7 days of propagation culture.
The potato plants at UGent were grown for 134 dafysshich 107 in the BT room.
The first 4 weeks the plants were grown in the pgation room for size increase.

By 90 days (starting with in-vitro plants), tuberogth was halted due to plant growth

problems.
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4.3.1 Photographic follow-up

80ct. Annabelle

5Nov. Bintje

80ct. Innovator
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2Dec. Annabelle 2Dec. Innovator
Fig. 46 UGent - Photos growth evolution
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The Annabelle plants at the drain side of the gallywilted and died by this time point. To
avoid rotting of the tubers, they were already bated.

4.3.2 Detailed photographic observations

17Nov. Desiree

1
'|r|-'|' L |,| il ||i.'.:"|"'-l'||||H'I|"1 1 |||||IIE[I||

L WIDEIRETE  Caml

idnab b b alolast ST P T = ity

17Nov Annabelle yellow leaves 17Nov. Innovator yellow leaves
Fig. 47 UGent - Photos leaf size

Leaf size as shown in Fig. 47 was small as compar¢ise HZPC test setup with the same in-
vitro starting material.(see 4.4).

As can be seen in Fig. 488, plants of all cultivaese affected by yellowing of younger leaves
and gradual drying of the older ones 3 months aftart of the culture. Some plants rapidly
wilted and completely died. This indicated a likgdlgytopathogenic problem spread by the
nutrient solution. Both microscopic and PCR analydithe solution was carried out.
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Fig. 48 UGent - Photos plant and tuber appearance (2dec.)
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On December 112009 the results of a PCR analysis (DNA Multisdanm Sciencia Terrae
Diagnosecentrum) of a sample of nutritive soluticmmm the Annabelle gully (most affected,
sampling 26/11/2009) of the Bench test 1 were weckilt revealed the presence of significant
levels of four pathogens:

-Colletotrichum accutatum, medium infection

-Colletotrichum coccodes, medium infection

-Fusarium oxysporum, medium infection

-Pythium dissotocum, strong infection
By microscopical observation of the nutrient sauati Colletotrichum coccodes spores were
revealed. Colletotrichum coccodes infection of stemas confirmed by microscopy (Congo
Red staining, laboratory of Mycology).

A previous PCR analysis on samples collected byis@hrPaillé/ESTEC the " November
revealed the presence of

-Fusarium oxysporum

-Cladosporium

-Enterobacter
Cladosporium and Enterobacter are common non-pathiogungal respectively bacterial
genera in hydropnic culture.
The oomycete Pythium is a typical hydroponics pgémo

During the experiment, the gully liquid was infestey Clogmiamothflies (SpeciesClogmia
albipunctata Common Name: Mothfly, Order:Diptera, Family: Psyditae). Apparently it is
not a harmful insect (saprophage, scavenger) biut & a possible vector of plant diseases.
Flies belonging to the Family &ciaroideawere also present. Larvae of these species live in
the nutrient solution and some species feed ofsradthough some are harmless. The exact
species was not identified. As their common nanmgfis gnat suggests, they are a vector of
fungal diseases.

The tubers that developed were limited in size tlughe early die-off of the crop, but
corresponded to the typical appearance for eativaul

Fig. 49 UGent - Representative tuber of each cultivar 2009
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4.3.3 Growth assessment

In this section the development of the plants isutieented.

Fig. 5050 illustrates the effect of the phytosawnitgproblems, Annabelle being most
susceptible.

Shoot and tuber development were mostly halted afteonths of development.
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Fig. 50 UGent - Number of living plants per gully in funati of time
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Fig. 51 UGent - Average number of branches per cultivampent as a function of

time
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Fig. 52 UGent - Cultivars main stem length

Annabelle plants died rapidly, however from 1 Debemon a few plants recovered and 1
plant started to grow vigorously, developing selvbranches. Towards the end of December
this plant died rapidly, presumably caused by #@h@gens present in the nutrient solution.

Average number of tubers per plant per cultivar —&— Bintje Annabelle

Innovator —e— Desiree

iz ~.—/L\‘\-§
\

Number of tubers
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Fig. 53 UGent - Number of tuber per cultivars
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Fig. 54 UGent - Average tuber volume per cultivar

4.3.4 Gas exchange data

The CQ gas exchange of the plants was measured using@ 2550 gas exchange
equipment. The goal was to obtain concomitant nreasents on 2 cultivars by means of 2
attached cuvettes, and 2 continuous flow exits tioaild also be measured by the ethylene
monitoring system. Such a setup precluded the uaeto-calibration of the C{signal.

The chamber CPlevel was measured by a PPSystems WMA4 IRGA aealfrecorded by
the dI2 data logger), with continuous hourly autiization.

First results proved sensor drift of the ADC systEmbe too important to further use this
experimental setup. Therefore only single plantetievmeasurements are reproduced below
for the Annabelle and Bintje cultivars.

The green and dark grey lines indicate the,C&3similation during the day and a
proportionally smaller C®production through respiration at night (OAM to A
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Fig. 56 UGent - Bintje gas exchange
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4.3.5 Plant weight determination

The independent NFT gully system with the Annabellétivar provided an online weight

measurement through load-cells supporting the gully

An 800g total biomass increase was recorded; chgngf gully inclination and nutrient
solution flow rate lead to immediate weight changésnaximum 500g due to a change of

amount of liquid present in the gully.

on-line weight measurement gully with 15 Annabelle plants ( 58 days)
5300
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biomass increase after 58 days
flow (1.4l/min )and NFT layer thickness (1mm) saatestart- and endpojnt
weight startpoint: 7390 g
weight endpoint 8229 g
total biomass increase 794 g
Fig. 57 UGent - Weight Annabelle
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4.4 HZPC greenhouse test

UGent consultant HZPC ran a parallel experimerih@ir greenhouse using the same starting
material from the same batch of in-vitro plants.

The setup (Fig. 58) has 2 independent NFT reciticigaystems, each being composed of
-100 liter nutrient solution tank

-9m long PU-coated stainless steel gully (Mete@t&wys, NL), 20cm width

-the 5 cultivars pre-listed in the measuring plagravorganised in blocks of 12 plants, the
gullies have 10cm interplant distance holes thrahghside.

The width of the setup is 75cm. Plant stems areualn attached to a trellis made of
overhead metal wires and per-plant trellis twinesuaed in commercial horticulture (e.g.
tomato).

100L | | HHHHHHHH HHHHH B PR

100L | [ pHHHHH  HHHHHH FHHHHHHHH B
HZPC1 Annabelle, VanGogh, Innovator, Desiree, Saline

HZPCZ2 Innovator, Saline, Bintje, Annabelle, Desiree
Fig. 58 HZPC - Set up

The first test HZPC1 was used as a guideline ferstiection method elaborated in TN98.3.1.
The second test HZPC2 is reported here as a casopasiith the UGent/UCL results.

The greenhouse tests took 84 (HZPC2) respectiveelyags (HZPC1), starting with 21 day old
in vitro plants.
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@enzec
Innovator
S

Fig. 59 HZPC - Greenhouse test (photographs after 41 days)
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Annabelle Desiree

The typical size of fully developed
leaves as seen in Fig. 60 is increased due
to the lower light level in fall
(September-November) in comparison
with spring tests at HZPC.

Annabelle 102.9 cm2

Desiree 130.5 cm2

Innovator 101.3cm2

See 4.3.2 for comparison with UGent
grown plants, and 5.3.3 for leaf surface
results at UCL.

Innovator
Fig. 60 HZPC - Leaf sizes
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4.5 Harvest results

This section summarizes the harvest results frommNRT hydroponic potato experiments:
bench testl at UGent and UCL, the greenhouse empats at UGent consultant HZPC.

The edible part harvest is summarised for UGent,. d@d HZPC in Tab. 27. The tuber yield
obtained in pre-tests carried out in the UGent agapion room is included for comparison.
The pre-test growth periods were 180 (1) respdgtii/80 (2) days, starting with tubers.

Tab. 27  Potato - Harvest results
Annabelle Bintje Desiree Innovator
HZPC 2008 1.872 1.141 0.676
HZPC 2009 4.420 1.084 3.998 0.663
UGent pretest 0.4 0.283
1,2009
Tuber harvest | UGent pretest 0.249 0.418
(kg) 2, 2009
UGentbench 0.511 0466 0.274 0415
test 1, 2009
UCL bench 0.662 0546 0,299 0.283
test 1 2009
HZPC 2008 25 1.52 0.9
HZPC 2009 491 232 4.442 0.74
UGent pretest 2.67 1.89
1, 2009
Tuber harvest | UGent pretest 1.66 2.79
(kg/ m?) 2, 2009
UGent bench 0.660 0583 0.343 0.501
test 1, 2009
UCL bench (.829 (L.683 0.374 (.355
test 12009
HZPC 2008 93.6 571 338
HZPC 2009 184.2 82.7 166.6 27.6
UGent pretest 133.6 94.5
1, 2009
Tuber harvest [ UGent pretest 83.1 139.5
(g/ plant) 2, 2009
UGent bench 341 29.1 17.2 272
test 1, 2009
UCL bench 41.4 34 18.7 17.7
test 1 2009
HZPC 2008
HZPC 2009 20,4 12.9 10.5 37
UGent pretest 7 4
Number of 1, 2009
(tubers/plant) | UGent pretest 6.3 3.3
2, 2009
UGent bench 9.2 6.5 32 21
test 1, 2009
UCL bench 4.6 4.6 3.6 1.4
test 1 2009
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The inedible part harvest for UGent, UCL and HZBGummarised in Tab. 28.

Tab. 28  Potato — FW (g) and DW (g) of shoots and roots

shoot
root+stolon root+stolon
W FW Total FW | shoot DW DwW Tolal DW %DW

HZPC 2008 Annabelle 54.805 17.04 71.845 418 1.06 5.24 7.293479

Bintje

Desiree 30.52 19.27 58.79 253 1.35 3.88 6.59

innovator 28.91 8.38 37.29 2125 0.5 2625 7.03
HZPC 2009 Annabelle 140 20.29 140 9.75 6.96

Bintje 79 8.208333 79 5.75 7.27

Desiree 169.25 32375 1689.25 10.75 6.35

Innovator 375 2.958333 375 35 9.33
UGent Bench test 1 2009 Annabelle 1.984446 0.206133 2.20058

Bintje 3.85125 0.232825 3.883875

Desiree 4.03175 0.488875 4.520625

Innovator 3.15025 0.207467 3.357717
UCL Bench test 1 2009 Annabelle 277225 0.300938 3.073188

Bintje 3.120688 0.689063 3.81975

Desiree 5.575313 0.93775 6.513063

Innovator 2.08275 0.2115 2.29425

Due to cultivation problems, at the time of haryeké shoots of all cultivars at UGent and
UCL were largely dead and desiccated. Hence only DWild be determined as a
representative value.

The nutritional analysis of the harvest was caraatlat IPL for all samples from UGent, UCL
and UGent consultant HZPC. HZPC also provided fgglulvn samples harvested in fall 2009,
and stored for all 4 cultivars under optimal coiodis.

See TN98.4.11, 4.3.10 Table 14 for experimentatooa overview.

The nutritional composition is given in Tab. 29%luding

-proximate analysis (moisture, ash, protein, lifiloer, carbohydrates by difference)
-elemental analysis, for harmonisation with humaeoramutrients to be analyzed by priority in
processing trials of the same harvest samples, KaPMg, Zn, Cu were analysed

Na content was considered of more importance than C

-cultivar specific toxic compounds: glycoalcaloids.

As a reference values from the USDA database ahedad “potato, flesh and skin, raw”
http://www.nal.usda.gov/fnic/foodcomp/search/

TN 98.4.21 Preliminary trade-off of crop cultivaii®est performances (Bench test 1)
UGent
This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or transmitted without their
authorization
Memorandum of Understanding 1907 1/05/NL/CP




VELi SSA Mcl(Ssa

Techni cal Note issue 1 revision 1 -

page 76 of 116

Tab. 29  Potato - IPL nutritional analysis results

Potato Cultivar Database Annabelle Bintje Innovator Desires
USDA UCLC UGent HZPG HZPL | UCL  UGent HZPG HZPC | UCL  UGent HZPC HZPG | UCL  UGent HZPG  HZPGC
Valug Potato BT1 BT1 GH field BT1 BT1 GH field | BT1 BTt GH field BT1 ET1 GH field
100 100 [ 1oo ] o0 [ oo 100 ] o0 T oo [ o0 100 | 100 T o0 [ foo 100 ] 100 | o0 [ io0
Water (%) 79,34 B22 624 B48 B8 | BZ3 771 782 765 | 78,1 765 74,8 176 | B41 835 81,9 797
Protein (%) [Nx B.25] 2,02 1,38 1,70 133 162 153 207 1,57 1,84 1,13 283 143 | 202 208 219 149
Fat (%) 0,08 008 010 008 007 | OO 005 007 008 | 008 0068 007 007 | 040 011 0,10 007
TOF (%) 22 1,85 1,80 2,02 166 | 204 240 217 214 | 27 222 323 208 | 217 203 234 1,86
Aveilable carbohydrates (%) 1827 | 1319 1348 10,36 1442 | 1270 1740 1630 1875 | 1600 1880 1520 1792 | 10,26 1084 1220 1598
Minerals (%) 1.08 1.34 119 093 075 127 144 122 093 1.27 1,30 124 080 1,33 1.43 117 087
Of which (mg'100g) Na 73 920 11,70 18,00 2300 | 57,00 63,00 6400 N/A | B7,00 6200 6600 2590 | 1940 23,70 2590 2250
K 421 551 486 365 312 788 842 652 432 738 780 715 381 831 865 521 404
Ca 12 182 10,20 1300 +t480 | 180 1,10 870 1640 | 1,30 t24 ©48 2280 | B0 B0 15860 21,00
Mg 23 2460 2387 2810 1830 | 2340 21,60 2680 2060 | 2610 2510 3000 21,20 | 2510 2630 3030 17,00
Fe 0,78 1,34 1,50 1,00 240 130 150 1,48 1,80 1,30 1,54 1,57 470 | 410 540 230 250
Cu 0,106 043 0,5 038 030 | D38 053 060 030 | 030 041 053 016 | 027 077 040 040
Zn 0,28 0,60 1,16 238 026 | 036 o074 25 030 | 033 084 310 040 | 043 075 060 020
Mn 0,153 027 042 023 010 | 023 032 025 015 | g2 028 019 0413 | 025 048 027  O11
P 57 11,8 1009 93 28 101 1267 141 3z MNiA 1054 1088 34 108 121 102 24
N (%) 0,32 022 018 027 021 026 024 033 025 | 02 018 040 023 | 032 033 035 024
Crop specific compounds
Solanine (mglkg) A 42 34 &0 0 38 59 32 ] 77 &7 57 ] 51 45 0 o
Chaconine {mgikg | E Estim. A 54 83 1 0 78 =] 68 24 107 66 123 0 &9 o i] o
TGA (marka) Sum A 96 a7 131 o 17 149 100 24 184 133 220 0 120 138 o o
Energy (for 1000)  keal 77 627 628 532 563 | e21 81,1 659 83 | 773 B8 61,2 723 | 543 S68 635 743
Energy (for 100g)  kd 321 26823 2826 2226 2441 | 2598 3394 2756 3611 | 3235 3549 2561 3025 | 2273 2368 2856 3107

TGA = total glycoalcaloids, expressed here as the ef solanin and chaconine (the latter is
an estimate, since an internal synthetic chacaamdsrd was not available for calibration).
%N is shown here is related to the protein by taadard factor 6.25.
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5 Potato (UCL)

5.1 Experimental Layout

511 Measuring Plan

Plant development weekly follow-up

- Plant height

- Number of leaves

- Number of stolons

- Number of tubers

- Date of stolon formation

- Date of tuberisation

- Date of flowering

- Number of stolons and tubers

- Estimate of percentage of gully covered by thesoot

Plant physiological parameter weekly assessment

- Net photosynthesis and instantaneous transpirgipontable Infra Red Gas
analyzer LCA4 ADC Bioscientific Ltd)

- Stomatal conductance (porometer AP4 deltaT):

- Kinetics of chlorophyll fluorescence (fluorescemeenitoring system 2 Hansatech
Instruments)

- Chlorophyll concentration SPAD (CCM-200 opti-sciegL

- Leaf area (compact portable area meter AM 300 AD&@&entific Ltd, scanning
width 10cm)

Destructive analysis

- Fresh weight of the leaves, stems, roots, tubersegich tuber and total per plant).

- Dry weight of the leaves, stems, roots.

- Total soluble sugar content and starch contergdamds and roots according to
Yemm and Willis (1954): 1g of frozen samplgsung leaf, old leaf, roots)

- carbon isotopic discrimination to evaluate theesatse efficiency on young and

old leaves
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Fig. 61 UCL - Measuring plan

512 Setup
‘ Growth room in Louvain-la-Neuve |
e
e
Light ceiling: 3m % 1.6m {61 lamps tubes TL-D reflex super BO SW/EAD) -
b3
[w)
3
B
E’.
g
Table 1.7m x 9.8m Gully: 1.7m x 0.25m m————
& "
L\ sink
e _-FF"’I
Fig. 62 UCL - Setup
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5.2 Growth environment follow-up

521 Settings
Tab. 30

UCL - Settings

Photoperiod

16h

Light intensity

200-300umol/m2/s

Room temperature

22+1C

Light intensity at canopy level was between 150 &% pmol/m2 at the end of the

development of the plants.

300
250
—e—desiree

% @ —=— annabelle
S E 200 -
£3 bintje
k= g_ innovator
g)v

150

100 T T T T T T T T T T T T T

1 2 3 45 6 7 8 9 1011 12 13 14 15 16
plant
Fig. 63 UCL - Light intensity at canopy level
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5.2.2 Chamber T/RH evolution
T/RH was stable according to the setpoints.

table 1( desiree-annabelle): august-december
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table 2 (bintje-innovator): august-december
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Fig. 64 UCL - Chamber T/RH

Temperature and relative humidity on (A) middigafle 1 between the gullies containing the Desiree
and Annabelle plants, (B) middle of table 2 betwé®ss gullies containing the Bintje and Innovator

plants, (C) between the two tables.
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5.2.3 Chamber CO2 level

Measurements not available, only leaf level measardgs using dedicated equipment. See
4.3.4.

5.2.4 Nutrient Solution Environment

As roots developed, nutrient solution flow was gr@ty diminished to keep the NFT layer
thin.

Tab. 31 UCL - Nutrient solution environment
cultivar Desiree Annabelle Bintje Innovator
Solution 25/8, 8/10, 25/8, 8/10, 25/8, 8/10, 25/8, 8/10,
change 10/11 10/11 10/11 10/11
temperature | 22.1°C + 221°C + 221°C ¢ 221°C
0.5°C 04°C 0.3°C 0.2°C
Water flow 51/ min (25/8) | 5I/ min (25/8) | 5F min (25/8) | 5/ min (25/8)
2l/min (12/10) | 2I/min (12/10) | 2Vmin (12/10) | 2/min (12/10)
Wmin (12/11) | 1Wmin (12/11) | Wmin (12/11) | 1W/min (12/11)
Gully 2.25¢cm 2.25¢cm 2.25cm 2.25¢cm
inclination
Solution 4 mm 3mm 4 mm 3 mm
thickness
EC 2000 pS/cm 2000 pS/cm 2000 pS/cm 2000 pS/cm
pH 5.5 5.5 5.5 5.5 8
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5.25 pH and EC evolution

Phosphoric acid additions were needed at the séarthe moment of tuber formation, the
solution acidified, and KOH was used to furtherstlj

pH and EC evolution: Desiree
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pH and EC evolution: Bintje
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Fig. 65 UCL - pH/EC evolution
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5.2.6 Plant Water Usage
Water usage was similar among cultivars

adjustment of the solutions (cumulative)
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Fig. 66 UCL - cumulative water addition to the nutrientigan
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Fig. 67 UCL - Total amount of KD / K,SO, / KH,PO, / Ca(NGs),/ microelement added
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5.2.7 Nutrient solution T
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Fig. 68 UCL - Nutrient solution T
5.2.8 Nutrient solution analysis
Tab. 32  UCL - Nutrient solution analysis
desiree
] F Ca Mg 5 Fe Zn Cu Mn Mo cl E Dizcarded|  date
NO3{ppm)- | NDZ[ppm) |P ppm | PO4{ppm) S04(ppm)- Cl{ppm)-
HPLC -HPLC -HPLC HPLC Feppm |Znppm |Cuppm |Mn ppm | Mo ppm HPLC |B ppm
startup 3084 10,6336 103 A14 1 0,05 0,0 0,04 <1 0243 26taug)
week 4 18 0,9613 kil 789 0.6 050 0,001 0,02 <1 0,182 2Wzep)
week 7 <1 0,4507 1 830 0,63 120 0,00, 0,01 <1 0,214 Slokt!
change solution (less M) <1 0,3346 B71 4 2,40 055 0,26 0,07 15 0353 Atakt
weekl2 <0.5 <05 2804 5418276 2,88 2867 00,2577 0,BEE0] 0,0663)  BO7EY 10,2530 12inow
change solution (less M) 0.5 <05 2473 389,7308 2,99 0,2733 10,2433 11165 00627 48515 0,2501 13inow
harvest 0.5 <05 2985 5172795 328 16743 0,3215! 1,47E5] 0,0708 3,298 02733 Sfjan!
annabelle
startup 2831 0,7683 93 4EE 1] 002 0,0 0,04 <1 0173 26taug)
week 4 24 10,8592 B0 e 0, 0,78 0,001 0,02 <1 0,138 2Wzep)
week 7 <1 0423 &0 a3 1,14 164 0,00 5 0,01 <1 0132 hakt
change solution (less M) <1 04344 T 38 2,54 050 0,25 A 0,07 13 0326 Atakt
weekl2 0.5 <05 158,3 4a0,8601 4,35 19880 10,2046 04082 10,0617 5,773 02283 12inow
change solution [less M) 0.5 <05 14,3 3461739 2,80 0,2661 1,2365! 1,0865] 00610 37465 0,2429 13inow
harvest 4,003 <05 16255 4831247 445 16480 10,3493 1,6930] 0,0807) B4948 0,304 Sijan’
bintje
startup 2778 10,6545 95 459 002 0,0 0,324 0,04 <1 0176 26taug)
week 4 135 54839 53 T34 020 0,001 0,087 0,02 <1 0,138 2Wzep)
week 7 <1 04763 41 785 054 0,00 0.0 0,01 <1 0,138 hakt
change solution (less M) <1 02788 ™ 374 040 027 0,07 37 0367 okt
weekl2 0.5 <05 166,7| 4674802 354 15643 10,2802 11405 0,0632) BEITY 0,2482 12inow
change solution (less M) 0.5 <05 10455 310,715 304 0,2614 10,2629 1,2260] 0,0680) 36233 0,271 13inow
harvest 0.5 <05 160,05) 4800794 344 10903 00,3282 1,3445) 0,0768 4,188 03344 Sijan’
innovator
stanup 2817 06376 0 443 0, 003 001 [l 072 25aug!
week 4 672 40212 £S5 £33 0, 027 0,0 0,03 <1 0,133 2Wzep)
week 7 B3 1,058 &7 785 0,67 037 0,0 0,03 <1 0,141 okt
change solution (less M) <1 0,29 2480 T8 35 405 2,14 037 0,25 0,07 16 0324 Atakt
weekl2 0.5 <05 382,28 12355 388,1646 249 10520 10,1934 0,0477) 28256 0,190 12inow
change solution (less M) 0.5 <05 242,08 15,7 3464908 272 0,1973 10,2007 0,0529) 39847 0,237 13inow
harvest 316883 <05 291,65 218|  BEE0223 359 13673 10,3346 1,6980] 0,083 16493 10,3365 Sijan’
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Nitrate content was rapidly depleted. The micro@etZzn accumulated.

5.2.9 Microbial count

The order of magnitude of the reported bacteriahtds considered not significantly different
among cultivars.
Stock solution already contained significant lewai®acteria.

Tab. 33 UCL - Microbial total count

bacteria
date water stock solution |désirée annabelle |bintje innovator
8-oct 179000 135500 100000 114500
9-oct 140000 209000 405500 38600
12-nov 590000 810000 240000 1400000 1000000
4-janv 20 31000 230000 39000 12000000
yeast (CFU/mI)
date water stock solution |désirée annabelle |bintje innovator
8-oct <1 <1 40 65
9-oct 5300 435 26 400
12-nov <1 <1 30]<1 <1
4-janv|<10 <10 190]<10 <10
mould (CFU/ml)
date water stock solution |désirée annabelle |bintje innovator
8-oct 9000 500 46 100
9-oct 418 8 110 1000
12-nov|<10 81000 96000 450 18000 82000
4-janv 3200 190 1700 7100

5.3 Monitoring of plant development

The potato plants at UCL were grown for 134 datatieg with in-vitro plants of 28 days old
From mid-November on plants started to die becafigeowth problems.
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5.3.1 Photographic follow-up
Pictures 1/9/09
Desiree Annabelle Bintje Innovator

FPictures 30/8/09
Desiree Annabelle Bintje Innovator
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Pictures 27/10/09
Desiree Annabelle Bintje Innovator

Pictures 23/11/09
Annabelle Bintje

‘
Pictures 23/12/09

Desiree Annabelle Bintje Innovator

" i J

Fig. 69 UCL - uIIy pictures

Desiree

I
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5.3.2 Detailed observation

Plant die-off indicated phytosanitary problems, all&otrichum coccodum fungi was
diagnosed microscopically. Plants were treated @ithngicides.

As described for UGent, alSriaroidea flies infestetthe root environment in the gully.
Trips were observed , but successfully treatedd@eDow chemical).

Concerning_tuber appearance: Annabelle and Desitgers displayed more irregular forms

than expected.

Fig. 70 UCL - Tuber etailéd pic;turés
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5.3.3 Growth assessment

The experiment was initiated with16 plants fromreegltivar.

Innovator was less robust and more sensitive tcemxntal handling — 4 plants were
damaged by gas exchange measurements.

Due to phytosanitary problems all cultivars exdepsiree started to die mid-November.

Leaf surface was determined by a mobile leaf areem
Root growth was assessed by measuring the apprtexianea covered by the roots. Innovator
had the lowest amount of roots developing, whichevaso thin and prone to damage.

Detailed developmental measurements are showreifigare below (Fig. 72).
Innovator is a slower developing cultivar, as ateentioned by HZPC.
Annabelle has the fastest tuberisation induction.
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Fig. 71 UCL - Plant size evolution

Plant size evolution (A) and weekly size incred®®efor each variety. Vertical bars are standard
errors. Differences between varieties are statlycsignificant (*), highly significant (**) or vey
highly significant (***) at the 5% level (ANOVA).
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Fig. 72 UCL - Development of the plant aerial part

(A) number of nodes on the main stem, (B) humbegresn leaves on the main stem, (C) number of
axillary branches, (D) total number of green leayemin stem + axillary branches). Vertical bars are
standard errors. Differences between varietiessaagistically significant (*), highly significant¥) or

very highly significant (***) at the 5% level (AN@Y.

In Fig. 73, stolon initiation is indicated as numbédays after transfer of the in vitro plants to
the gullies. Tuber initiation is counted from ttesree timepoint.
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Fig. 73 UCL - Development of stolons and tubers

(A) time of apparition of the first stolon and tulpgeer plant, (B) number of stolons per plant, a@) (
number of tubers per plant. Vertical bars are stamderrors. Differences between varieties are
statistically significant (*), highly significant*{) or very highly significant (***) at the 5% leve
(ANOVA).

5.34 Gasexchange data

No significant differences were seen in momentagdd assimilation.

No correlation was apparent between stomatal cdaadoe determined by gas exchange
equipment (parameter E: evaporation, Fig. 74, uppeel B) and by porometry (conductance,
Fig. 74, lower panels). The first timepoint (yousgplants) showed a very high transpiration
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(large relative difference in the case of condustameasurements, compare the 2 panels)
relative to the other datapoints.
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Fig. 74 UCL - Gas exchange

Instantaneous CQassimilation (A) and instantaneous transpiratidf) (vere determined on thd'5
youngest leaf (young fully expanded leaves beingt nphotosynthetic active). Also stomatal

conductance was obtained from measurements orl"theuhgest leaf.

Vertical bars are standard errors. Differences bedw varieties are statistically significant (*),ghily

significant (**) or very highly significant (***) &the 5% level (ANOVA).
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5.3.5 Extraplant physiological measurements
Chlorophyll fluorescence did not reveal significdifferences.
Chlorophyll content was higher in Bintje.
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Fig. 75 UCL - Chlorophyll measurements

Kinetics of chlorophyll fluorescence of th® $oungest leaf (young leaf photosynthetic acti(a).
photosystem Il quantum efficiency, (B) photochehgoanching, (C) non photochemical quenching.
Vertical bars are standard errors.

Chlorophyll concentration SPAD of thd oungest leaf (young leaf photosynthetic activieytical
bars are standard errors.

Differences between varieties are statisticallyngigant (*), highly significant (**) or very highl
significant (***) at the 5% level (ANOVA).
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5.4 Harvest results

See section 4.5 for an overview of the potato editdrvests (UCL, Gent and its consultant
HZPC) obtained at the end of bench test 1.

The harvest was low, but tuber size distributionalso an important parameter to be
considered (see Fig. 76).
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Fig. 76 UCL - Potato tuber size distribution
Number, weight and size of the harvested tubejsn@fber of tubers per variety according to grade.
Average tuber (B) fresh weight, (C) volume, (D)diign (E) length and (F) width for each variety.)(G
Repartition of the number of tubers harvested adicgy to light intensity; low light intensity: 15000
pmol/mzs, high light intensity: 200-250 pmol/m2stal harvested tuber (H) fresh weight and (1)
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volume per variety. Vertical bars are standardoes: Differences between varieties are statisticall
significant (*), highly significant (**) or very lgihly significant (***) at the 5% level (ANOVA).

The cultivar Annabelle had the highest ratio eddoer inedible DW.
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Fig. 77 UCL - ratio edible to inedible DW of potato cultiga

Biomass produced by the plants. Dry weight prodyged cultivar according to the organs (A) per
plant, (C) for all the plants. Ratio between totalible dry weight (tubers) and total non edible dry
weight (aerial part + stolons + roots) (B) per plaand (D) for all the plants. Vertical bars are
standard errors. Differences between varietiesstagistically significant (*), highly significant¥) or
very highly significant (***) at the 5% level (AN@Y.

A preliminary elemental analysis was carried outtfi@ different plant parts.

Na proved not to be present at elevated levelsariubers.

The micronutrient Zn accumulated also in the sipaot, as a consequence of the high levels in
the nutrient solution (see 5.2.8).
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6 Soy Bean (UNapoli)

6.1 Experimental Layout

6.1.1 Measuring Plan

Plant development
Weekly assessment for max 3 plants per gully
* plant height
* number of lateral shoots
» number of leaves, leaf area estimation
Plant physiological parameters
Bi-weekly assessment
» Leaf gas exchanges: net photosynthesis and tratispirate (WALZ HCM 1000)
» stomatal conductance: (Leaf Porometer AP4, DelbeVices, Cambridge)
* Chlorophyll content (Chlorophyll Meter Konica-Mirtal SPAD 502)
Destructive
» Fresh weight, dry weight, % of DM and DM partitingiare measured for the different
organs.
* Plant leaf area: leaf area meter (LI-COR 3000, ORC Lincoln, NE, USA)
» Leaf water potential, with a psychrometer usingdbw point method (PotentiaMeter
WP4 Decagon Device) needing a 12 deaf sample
Nutrient solution
» EC and pH controlled manually and adjusted daily
e crop water usage
» Water depletion is measured daily and the volunth®fsolution is kept constant.
* main macronutrients (NO3-, PO43-, K+) is measuredkly by spectrophotometry
* NO3- weekly using a portable reflectometer Nitradhkit / reactive strips
(Merckoquant)
» (detailed analyses (NO3-, PO43-, K+, Cl-, Ca2+, Mg2®42-, B3+) are performed at
the start (fresh solution), at the end of vegetatiiase (approximately after 7 weeks)
and at the end (harvest) of the growing cycle
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Fig. 78 UNapoli - Measuring schedule

6.1.2 Setup

The 4 cultivars as obtained from a listing follogipreliminary ranking in TN98.3.1 were
‘PRI1IM10Q’, ‘Clara’, ‘Regir’, ‘Atlantic’

As the Clara cultivar had an unexpectedly low geation performance, only 3 cultivars were
setup (see Fig. 79).
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Fig. 79 UNapoli - Setup
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6.2 Growth environment follow-up

6.2.1 Settings
Tab. 34  UNapoli - Settings
Photoperiod 12-h Long Day
Light intensity 600 umol m?s™
Room temperature 20/26 T (Night/Day)
Humidity 65-75 (setpoint 70)

The T and humidity measurements resolve arounddtpoints (see Fig. 80)

6.2.2 Chamber T/RH evolution
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Temperature and humidity measured in the middle of the light
period
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Fig. 80 UNapoli - Chamber T/RH

6.2.3 Chamber COs level

Due to problems with plant growth during BT1, thember of physiological measurements
was reduced, as we had to focus on understandieagreason of these problems. After
additional chemical analyses and observations patthology specialists, we discovered that
they were determined by nutrient deficiency (prdpaldn) due to pH fluctuations, even
though possible subsequent infections occurred.

Immediately after performing the initial gas exchameasurements, plants started to show
deficiency symptoms and necrosis, implying unrééiagas exchange measurements.

6.2.4 Nutrient Solution Environment

Gully inclination: 1%.
Nutrient solution flow rate: 2,4 I/min.
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6.25 pH and EC evolution
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Fig. 81 UNapoli - pH/EC evolution

The datapoints indicate the values before adjustioethe setpoints pH 5.8 and EC 1200.
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Fig. 82 Time course of pH and EC after the adjustmentécstttpoints pH 5.8 and EC

1200
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6.2.6 Plant Water Usage

Water Consumption (ml/plant)
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® PR91IM10
m REGIR

3000

2000

1000 -

ATLANTIC PR91IM10 REGIR

Fig. 83 UNapoli - Water consumption (6th week from sowing )

6.2.7 Nutrient solution T
18 (day) and 22 (night).

6.2.8 Nutrient solution analysis

Data took into account the corrections on nutrgtition: the samples of nutrient solution for
the analyses were taken weekly in the reservoirgtter the check of water volume, pH and
EC and their correction.
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Fig. 84 UNapoli - NG; evolution in the nutrient solution
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Fig. 85 UNapoli - PQ evolution in the nutrient solution
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Fig. 86 UNapoli - K evolution in the nutrient solution
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6.3 Monitoring of plant development
Soybean plants were grown for 127 days, developmhpndblems appeared around 90 days.
6.3.1 Photographic follow-up

October, 13
(8 days after sowing)

November, 5
(31 days afier sowing)
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November, 18
44 days after sowing)
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December, 16
(72 days after sowing)

January, 12

(99 davs afier sowing)
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February, 8
{126 days after sowing)

6.3.2 Detailed observation

As evident from the January 12 pictures from Fig, & combination of phytosanitary and
possibly linked nutrient deficiency symptoms waseved.

6.3.3 Growth assessment

The height of 6 plants per cultivar (on a tota@) was measured, as well as the number of
leaves per plant and the number of sprouts (indeatf branching) (Fig. 88).

Leaf area was estimated based on a published méttiedsma and Bailey 1975; Lieth et al.,
1986).
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Fig. 88 UNapoli - Growth assessment
6.3.4 Gas exchange data
Fig. 89 UNapoli - Gas exchange
Net photosyntesis Transpiration rate
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The unit of transpiration rate is mmofis and is referred to as’rof leaf. For NP the unit igmol/m?/s and is
referred to the leaf surface too.

The graphs present the average values of singlsuresaents performed on week 10 from sowing (2 legpes
plant; 3 plants per cultivar).
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Stomatal conductance
1.0

0.0
ATLANTIC PR91M10 REGIR

Due to problems with plant growth during BT1, thember of physiological measurements
was reduced, as we had to focus on understandieagreason of these problems. After
additional chemical analyses and observations patthology specialists, we discovered that
they were determined by nutrient deficiency (prdpaidn) due to pH fluctuations, even
though possible subsequent infections occurred.

Immediately after performing the initial gas exchammeasurements, plants started to show
deficiency symptoms and necrosis, implying unrééiagas exchange measurements. Therefor
any analysis or conclusion on the correlation betwstomatal conductance and transpiration
rate and photosynthesis would be unreliable as. Weédl will do our best to provide this for
BT2.

6.3.5 Extra plant physiological measurements

Net Photosynthesis Transpiration rate

Tr (mmol m ?s%)

—e—ATLANTIC

—+—PROIM10 —e— ATLANTIC

NP (mmol CO 2 m?s?)
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PPFD (umol m?s'%) PPFD (umol m-2s-1)

Fig. 90 UNapoli - Light response curves

The figure reports the light saturation curves @t rphotosynthesis and transpiration,
determined at increasing levels of light inteng®RPFD 0, 50, 100, 250, 1000, 1500 and 2000
umol m? s%). Measurements were carried out during the veigetgthase (10 week of

growing cycle). CO2 concentration during the measwants was 487.5 ppm on average.
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6.4 Harvest results

Tab. 35
Dry
matter
(%)
Number
of samples
analyzed 3
Soybean  bycv
issued  of  Atantic 80.92
BT1
PR0O1M10 84.85
Regir 81.82
Number
of samples 3
analyzed
Soybean  bycv
from Cresir 92.087
Market
Atlantic 89.808
PR91M10 93.071
Regir 93.474

Protein Fat Fiber
content content content
(%/d.m.) (%/d.m.) (%/d.m.)

2 2 2
36.83 16.83 27.68
41.97 12.76 29.63

2 2 2
35.950 19.284 19.261
32.479 16.498 21.716
35.272 16.695 22.096
32.519 16.985 23.680

Ash
(%/d.m.)

0.38
0.29

0.70
0.68
1.12
0.57

Carbo-
hydrates
content
(%/d.m.)

18.28
15.34

24.80
28.63
24.82
26.25

Phytic
acid
content
(%/d.m.)

1.57
1.37

1.147
1.404
1.212
0.894

UNapoli — Nutritional and compositional analysis thfe 3 soybean cultivars

Total
isoflavones
content
(/100 g
d.m.)

207.46
82.72
115.34

4

2p0.8

121.64
103.87
186.07

Fig. 91 shows dry matter values in seeds samplege tare not significative differences.
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level=95%)

Fig. 91 UNapoli - Dry matter content (%zs.d.) in soybeaasiples (confidence

Significant differences are reported in term ofatasoflavones content: Atlantic, with 207
mg/100 g dry matter in mean, is the best cultivilevPR01M10, with 83 mg/100 g dry
matter in mean, is the worst cultivar (Fig. 92).
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Fig. 92 UNapoli - Total isoflavones content (mg/100g dryigie +s.d) in soybeans
samples (confidence level=95%)

Analysis on protein, fat, fiber and phytic acid eexarried out only on two cultivar samples:
Atlantic and PRO1M10

There are not significant differences in term afdantent and phytic acid content (Fig. 93 and
Fig. 94).

Fat content
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g 15 = =
S 10
R
0 :
Atlantic PROIMLO

Fig. 93 UNapoli - Fat content (dry weight %zs.d) in soybeaamples (p= 0,053)

Phytic acid content
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[
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Fig. 94 UNapoli - Phytic acid content (dry weight %z+s.d)sioybeans samples (p=

0,403)
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Atlantic sample shows a lower protein content (3&@@m in mean vs 41,9748 %/d.m in
mean) and a lower fiber content (27,7 %/d.m in mea9,6 %/d.m.) respect to PRO1M10.

Protein content

44
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40
38
36
34
32

(¥

%/dm

Atlantic PRO1M10

Fig. 95 UNapoli - Protein content (dry weight %z=s.d) in Begns samples (p=

0,004832)
Fiber content
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27
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Fig. 96 UNapoli - Fiber content (dry weight %zs.d) in sogne samples (p= 0,028303)
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7 Summary
Bread wheat

Plants were developing normally and ears were séede A difference in maturation time was
apparent between the chosen cultivars, with cultiiarina posing problems to mature in the
foreseen time.

Durum wheat

2 cultivars were successfully grown with yields heg than recorded for field agriculture.

Ethylene and oxygen build up in the sealed champessibly led to suboptimal growing

conditions. Root development was higher than exgokct

Nutrient analysis was carried out at Guelph. Thmeaieing harvest was shipped to UNapoli for
further analysis and initial processing test.

Potato

Plants at the 2 locations finally revealed simpayto-sanitary problems, and growth stopped
prematurely. Tuber yield was consequently low.

A start-up with plants transported and acclimataden suboptimal conditions is assumed to
be at the basis of this unexpected developmengvidld in the nutrient solution were different
between UGent and UCL, yet harvest was comparatly |

Samples from both harvests are available for moiat analysis at IPL, as well as tubers from
the UGent consultant HZPC.

For initiating of the processing tests, samplesfidZPC, both hydroponic culture harvest,
and field-derived tuber samples with same storasgety for all cultivars are available.

Soybean
Phyto-sanitary problems occurred at the time of gedelopment. Plants also seemed to suffer

from a suboptimal nutrient solution environment tiseassumed to have slowed development.
Harvest was limited.

TN 98.4.21 Preliminary trade-off of crop cultivaii®est performances (Bench test 1)
UGent
This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or transmitted without their
authorization
Memorandum of Understanding 1907 1/05/NL/CP




