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DOVYN-NNYI OOWNNN DDPITIN MIN>T NI NNTN
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The Response of Bell Pepper (Capsicum annuum L.) Cultivars to Different Aphrodis 18
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9129 999 Y1) DY DIYOUNN DN DN DIINN NNN
N792)y2

2100192 29 10PN L,HN DY 11N9-n1Tad YHv 10ty XD
22 PIN-12 NVIDIDNN,DMNN VTN NPINNN
(leahrose@post.bgu.ac.il)

MOIOMN MYNNNI GWAS nUrva 7Y 912> MNON SY OV NN
1NNRY AN PHN OMNPI OPNNDN DNT,07)77IHI O PNNNN NAINNN
DNVYPN 12 DINMINDL DOINN NIV IDINN ,MIAIND PNYN NNN2
(VX199 19 HPWNIY 12N 1197 910, MMM I900) 119 ST MNOND
DYINND MY MN9NY qON NN TIROPN MDYN MYYA 1Y D1an
DINN 901 N ININ NMINNN 190N 1197 DTN OV MINONN OON
91250 MO DY N9, NINT NMYY . MDA DI TIIND YN, DN DD
WP NARIM ,NONR DINNRD IWP NNRIN XD INIYN DI TIIND NN
. 12 OO0 DINND

12 DIMIMNDT DINNN NYY DI12PN NNON DY NNV NINNN )0 DY 9N
MNINA DIV DINNNI S0 NN NYY) TURD VYN PINNN GNY NI
DA MNNY YTIN OIPINT ONY AR DY ,NIN DIINN .NNNN NIPYN
YN N NYNN .IMODIIVIINI NAMYN NYNN DRI 1D NPNNN
NNAVYNN 1DONN ToNNa DNV DY NIAPN ISPODN IRMN YOO
.Y

MNNANN YIONN NX P2V DMWY D) 90N INKNI DINND NWA
YIIN DY NY95N NNNNI GRFE, nnavnn 1,011 ThNa 2990 DNIY9NN
DY) 0792 NYPN YOND NHNRND NIRNNIN PNIATNN 482 1NINX MNIN
LMD YIONNA DINRNN) OXTHYINN DINY IN12 NV NPV MNP
122NN NN YD) 5125917390 DTN DIINND PAIWPN DR XTND 1IN DY
TUNRN NN TIY) TIN OINNDND TN D32 OHINN DY NMINN DY
T2 19N2) NPOIZIINRD NN NPNN-IT NPOWINR MNNY DY ODIANN
MY, TI92 12 DTIMNO2 INN DI DDONI DITINN P> MR 190NY
JDTVDAN PNIAY TN DY DINRN MY DOYON YTHNN DONN NN
DA DINK DINNI IWIRN DD DT INY DN NINIT 9002
D) DYTT0) INOW NYD KNI IWN LT MDA 590 DTN WP OWNTN
. 99951 MO 190N NNIHNA MV DXNIN I19DN

M TPNPOD 1NV 12 ONIMIDT INNMY DINND NV ,DI1DY
NI 9N DTNY GONA NNXN D1 DONMIINA OO TINY DN ,MIAINN
YN MY HWNY INAVIN IDONN NIAND INOXIVID DN WY
ITNY NOYH



MYIYN 9NOVUY 0N 920 NVINM 1) 91HN
NONI DN NPY HNH NHVNIVIVIAN
1359 528 11971 N ,1992 NN, DAy ANy

,TPN0 .V WY 12220 P, MNOPNY NoDIpan !
(yoav.sharaby(@mail.huji.ac.il)

DM”IOPRN DMPYN Y1 (Triticum spp) NVINN NIIX HY NPNHY
7.) 7an nVXN .OYIYA PTINRNN PNVIIAN NNVIANY NIPN DMONN
,TPMAINN NVNN DY PWN NN (furgidum ssp. dicoccoides
YNIND NNRNNT 2NN PN NNVIANNDN NANT NIOON NNV NIINNN
NOXNN NMIN> NOYY MVIN OV NPN INNN Td G WAV
2133 VTN YD NIYWNN NIND 1T NTIAY NNDNAION DININI NPMAINN
72y2 DY L, (NVNN DN ~0.06%) B5 Do Dy Han noann
MOY 5y NPHNYS ONIND DOV 1NN NDP NOYY DNIND
=199 VAN (X PN IPNNT NTVN DM NPY ININA NN NMVNPDIVID
NN DYNT NV YPI DY 92 NVON HY ITHN MNP DY P29V INHPD
O MY (2,010 XMIAINND NNNY IRNYNL ,MNYN O MO
NYYI ATNNN IR DAY TN DY .INONN YN DNNNN DI THYIN
(D) 51) WYNA ATNNN DX IDON DMV ;DMNP NYIYYL VIV
WP MIPY IPON (D) 24) NDNN THHRNN JOP YoPNR Y55 »wrbwm
TN OINP DY PNIN> QUN DI NINNN-1T 1IN 211DD N2NNA ININ
D) NPY DNN NNVLIANND TV MP MIINNN 235V 7251 NINN
IVAND YT AON ITNN MNP DD D18 MDA NN’ XYM ,NNNNNA
OIVPIDION DTN GONI NYNNVYN NINONN DY DY NN
;12 139 .1PVLNPDIVIY MDY YTTNIY YVINP KNIV NN DPTIINI
N2 NN PN PIN AN NI IMP INKN RO VTN MNP
D»P I NIONX NN .7PPYNN VYN DD NNN NVLLVINN NONPIN
MMWY DXINN (D) 27) ITNNN DY MIPOYN Yyopnn Sy >0 DI
D) NM2) NNIXY DY NPNYIA TINND NI IWUR ,NMININN NNVPVIIINI
D) NV Y9779 PON) TPNNRNYN-NINNI NPNA .02 NN MNINI
,D12°0Y 10N D2 DMNAN ,OXTHYIN D) I190N NNYYN 12N NVINN
YN 921 NVINA NPV VNN INRONIVIN NN MINTI TPNNI NINIIN
-TINOPHI AV MNNN T, NPOVNPDIVION MPWN NPNYY NN

.DMANN DDPNRN ININD TIORIYIN NOVINN NV 1PV



ANTIND TIN DX MYIP 999 M R 9990 M
TN MDD NYPO2 NOINTIND

MY 4NN TIT L1999 NH2-990 NDIND POION DNINY LDHNIT 19
HUN
91 ,ONRYPNN APNNRN DN NTD THIROPN NININ IPNY NPYNNN 1
2PoN
PV MNOPNY NONPIN ,PNONIVPAY INOVDIP-PAN NIDINN2
.DYYYIPA NI2YN NVIDININD , NN .1 VI YWY NII0)
9N PRYPNN APNNN DN ,NAXA0M DN YPIPN YWY Npbnnn?
2PON
DIPON PO, NTY O MPI IpnY Npbnnnt
(raz.danieli@mail.huji.ac.il)

DMV 17 DNNY HY DN DY 315D 22590 NI TINTIN NNTIN
TPITIND DNTIND TYN .OMNNP DDPNOININT MITIV TNHND D19
DY DMMNIT ,NDADN MNINND DIWIVINN DMV D257 T DY 11N
PYTY N2WIN YNNN TN 7NN YIDIN NNYIY SNOND ,DXDO0N DXIND
2710 NN NYNWNI NN DY) NN DNTR MOAN NYP . DT NIIND
DINDN DITHA DN NNTINA DMNIVPN DINAVN DIONN TINDD
TNTY P ONINT MOMNDY DITI AN NTYNN NIONI NYPON
YYD NN NPO NPYN .ADNN NN DY MNNIND 21DV NNNIN
PNNN NN PYNN ,NYPOA DIDYDNN DX NYIDN YW NPNNIT
TYIN NPNNNN NN ,-npg NOOWNN P2 PYTN VP NNSN ,NT IPNNa
TR DY NODINN PV TPXPND VNN .NYPIN KV MINYNNN
DNTIND TYNR NN NN YNHIWYNY A0 NN NININN ,NINY WD
901D MNN NI P2 INY MY TIXYNP NPV IID) TIMITIND
NYIND YT NP MIN NPIAND INNYNL,TINTIN DNTIND MINYNND
MYNNNI 210N NN POYY VR NP NNN2 NPNIDNN IDIN NN
NNNSN . MYPON DY INY NNTPIN MINYNND X>XANY 127,000 NOWYN
VACUOLAR 12 12907p n»801M MYNNIND 99100 DN Nday
PXYNP ,MNTIND ITIND IR N INND INVERTASE (StVInv)
,S35 7107719 NNN StVInv v 9ma " 3 Do Dy nyawnn nTnd
210N MM POY NON BN NONK ONINA P TR ,NNTIND NYPY D)
DYTIN 18T NOVNTTIVIDON I2YN ,NPNNN NI NYPON 1 TYINI
SnRK1 11 .01790 18010 > Yy TI8) N1 1910V X XYY T ,0°0I0N
ov asna MmoavNn MnonY vnuvn (SNF1-RELATED KINASEL)
B-1 o MTNN NN DXTTIPNN DNIIN NPNVYN .NPNAT INNL NONN
1NN ROY 0X,NINTIND NYPY NN NNTR ManNa StSnRK1 padnn v
NNNY T3 5Y NYANN NNT NIRIIN .NYPI 12101 NN NNOYND DNV
JOIMNTIR DNTIND MINYNND H1PDD NPNNNN 2DV MYNYNI 110N
TENVTIND DNTIND TYNY 1DI0 NN NN PAY PITIN IWPN NINOSND
NYIYM NNTIND TYN HY NN 1IVANY D17 DXNINAD NN NNMO

9991 DNNXDY NNTR XMONA N PONN DY



(Late blight) ywn’3n n5nn HY 0NMVRID-NI2 NN
DYIND DITPIT9N MINMT NITYA NNTIN HMAN INNNA
oYwn-nnya
19017970 NHVW lwadrn HNINN
N0 N VI YWY N0 PV, MINDPNN OYTNRD NONPN L
,DY9¥12 7PV NVIDIDNND
(matanel.hipsch@mail.huji.ac.il)

09N MNT PIND T DY NINNN DY NONN NPN NWNIIN NONN
MYpPn MoNNn NNX NN ZWwdn | Phytophthora inféestans owa
DYPIN YV OMDY .Solanum tuberosum NYTRN MAN Y1TH 1NN
DV DYTPN N ,)IY .OMDYT ITINDII 6-10 P2 NIV RN M1 TNHA
TV DNNND P2 IMOLYANN NPRYD NI DIWN NI NONNDN
D>25V2 NONNN YW DYTPN NPT IWIND TN DY INM M NPNDNOV
NPT MHNNY TINONOV NHMP NIPX PYTY TR .DPVMVINIO-NIMN
JVNON NONK DY MY NDY PIN

,1OWUN NHNPDIVION ¥IDNN DY INND YN DN DOYAIN DMIPITY
171 (GSH) 1PNv,IZ) .0»9)09N KD D11 NN APya 1YY DNNI
JPOITOPINOVIND NIIWNN DY DIPIYN DN TR

MNNaNN by TYNY 0915> GSH H¥ MIHN-NNNNN YNNI DDV
MOVND PIYTN NNV TN NNINND DNV .NPY dasn SV
YVIDINYI NN MYXNIN PPNV HY NDN-NXNNN ININIVID
(ro-GFP2) The reduction-oxidation sensitive Green Fluorescent 2
NIAOND OXNPNMMPA NPWY DN NON-N¥NN 5NN . Protein
NPNRY NN 1M 1NN OMNX ,IDY NPVINDNINIVIN NMONA MPYD)
Babdivaly

N2 NPN-NNNN NYIN DY NDDINN NIV NYNPNYN T NTIAYI
LDMNYNAN 12OV NUNIIN NONN AN MNID TN DY DHVN NNNN
-N790 DYYWA PYON NN MMD NN MYY  48-n MN9a
NOWNY NNON .OWMIN DOYI 1IN NN DMVNIVINID
NN MYY 24-1 INPA NONNT NN DNV NPN-NNNN DY NODIANN
My¥aNa (Fv/Fm) 99550 nphm Sv dxomds by noviann
DMOIWNN NN TN TINYD NNDNN DTPNN NNNN T DNININ
.DPATIN-NOM DYPATIND DOYN

D12 DXNNY YT DY TPV DX TTIPNN (DNWHN-12) DINDPI DIYIN
TAPNI ,NMY MPYY DNNY MANN DY NMIAN NN dNIND
ND PYTY 7ININIVN NT PATY NI .OMINNAT-DONNY P NPSPRIVIINI
NN ,ONT MIND LT R AP NMYON APY OINIPN MTYI NN
NNAYN PNVIDIVION IPNNA RN PNDNOV WNRNWYND MY DIPNINRND
-12N YV DY) DHYTN DITTH HY DXODIINN NIVNDIID DITRY DN



NN LOTPNN ANHNN TIID DY DODIANN DNMININI DIYIN
LDINOPN NITYA DNYIN-1I DY MINTNVIN NN TNYIY DIPHNRD



029909991 HNAYNN N 29990 NN MAan
PYUNN YUY FYNNNI N9932)Y FNNY D9IVNPOD)
NYIN NIPN X3 N929HN
178 YIWN
,N9IN MY YWY DXNYNY DININ DY 71PNIDNOVI NMINDPNDY NoNn L
P12 NTY DI9HP ,2N2 1PN 12 NVIDIDVNN 2THN IPNY DINON
(ashageru.tzaga@mail.huji.ac.il)

PPN OOYIN YA WD (Lycopersicum solanum) 1»3¥N 9r1)
NIPRN NPN NMIY INNYD OMIPOYN OXPP1IN THR .0V OMIPOYN
DTN NOPN PR NN (Tetranychus urticae) NINNM NNYTND
TNYTND TIPNRD ,NNPNI) IRV OMNIN DX NIND DTV MNNNA
TPDIDIIND TWRI P NHNN NN JOPN NDTN DY NN 8P NIAINN
DT TIPN NYNAD NIANND .PYY IR DNNYY pRM NIT
NYOVN WY 1ON DMNINKD PN DT DN 1NN DINNY DIINWNI
PMNY DMYAV DN DIVIND OO POM DIPVIN DY NV
P NN 971 NNN DY NIIYY MTPN IPNNA . ININ INNRY DY)
OM3IN .ONY DITR DIDWUN 11D MW NPV IIT NIV DY NNYTRN MIPND
232N MIN D10 OINANN (0977) PN (YIND) )PV PN DININ
MAPYI DIINNYNN NI 3ININ NN DTTNRI IPNNY TYNN .WIAN
THRYN PN PN . 0NN PA OPMYNYN DOITIN NIRNNI NPIPNR MDN
IPOOY - 1MN HY NMA) DX93TI NIV NI NN INYD) NPIPRD AN
D90

DIMN DTN AN IR MM NN, DT IPNN DY TIPYN NIVNN
NIYNN YD NN TV NIYYN .NPIPRD NP DY NN MITNYD
NYIAPA NN TN DN DNIIVNPOOM -1NN NNOYNH DTN
VIVINA NINA TD DV . MIPNR DY SYIVN IINRN NIOWN IN MTNINNN
- MNN NN MNY O»P 12 IWR-odorless 2 : 12¥2 MMV SV
TPS20, NINYD 1970 D) NYIZY >T> DY DOINNDNN DNIFTVMNPOD)
DNNY IPRIY DIYWN 30 MO .NNp2an wp nnyo TPS12, TPS9
DTN DIMNN NVYP MYNNNA DT IND IN NIDD NN
MDIN T DY NPIPRND OIINNYNIN NI PN IR NPT 1ID .NNRSIN
SNNVY2 IPT OIIND NPIPNI IOV MY NN
097 Nt (MS-GC) chromatography gas spectrometry mass
NN WNWI 210 DTN PIPRD MTMNIYN NINN DX2ANYNN DIOPNID
DT YT GONA .NYTR PIPRY INY DIXTHY D)3 NN’ DI MIIN
92 PN LN MNP NNAND ONPN DY MINDN NMINAD WHwY 51
NY IPNNN .DOPIN DY DXININT YIDY DNNYD D1 IUN RDMP
NTY 1212 NN MINDPNN TIVHN NINNA 112 NTY DIDNPA DU
7DV NI NNN XYY DITT 9719 INY PNV NIMON



MYSNNI D912 N9 D2AVY NI2TH MY NN 1IN
PY0NNINIPN
23115 19, H2ON PN L,DORD ), L3NINR IOV
SN IPON 1D ,0°2WY 1PN DINNN DY PNIDIND NPSNNN L
INOPNN IPNNN
INOPNN APNNN DN IPON 109 ,ORIPN NOTINY o2
,N2>20) NI ,MINYPND NOIPON ,MPI NTYOIDYTID INN3
P2V NVIDIDNNND
(shlomiaharonl23@gmail.com)
NN NNPNAD NXXANN P OV DI DMNNN (I7Y) DY DAIAVY
TATN 0PN (YP) DAVY HVIP (Zea mays) DPNA NN MON)
MNINND DNV [, NNT DY .NINDPNI DXAVY NI2TND NP2 19N
N> NYDION IPNNN NIVN .NTOYNNN MDPY NIPNY NPYITYN M2
NYIN MYSNNI DN NYHDD DXIAVY NIATH MDY NN IR NN
NPN APNNND DY MYNN MIVHN DNXR . DPPVNNAPNIPNY PININ
DVY NI2TN MDA NN DY NYAWN 1Y DOPYNT DIDIND NN
MNP MYNNNI MIP ,DPPVNPNIPNIPN NV MYSNHNI PN 1D
APNNN DY NURI 2DV .0DTHIN T DY DT TIIRD 100NV PNY 2N
NN DOON YNIY ’INI DXONON DOPYN NNNYN DMNNI IOON)
YN 0N .2015-2020 DNIYN TINRD DYDY Y/PY DIDITIN NNV
MY X9 DY DTPNN SVDVVD-INY NN DIIRNND OXTONI MINN
NIPNS MMHN NINMP 120 NYND 131 (big-data) pny »Mn) MM
TPININIDNI DINSDIY DIITINN NN TR THHN DXAVY NIATH MW
NPDODIVIN TN 29D NYAP) DXAVYN NIATH MDY LION MM DY
MO DTN MPTN NN VYD DOPYNN DTN ¥Y/Pa WIDYN
MXAPY  DOMOYN Y’/PA VIDOYM DNTHIN IMNNI NVIAN)
NI2TNN MDY 5y PR OMNM) NYAYN JPIVIANLMN PINIIVN
D»INYD DTN NNDN DNNYNI NM2IN NPDINT RNV 9D NYIAP)
95 Sv MmN N (Generalized linear models- GLM) ©»955
NPNM DY MY D NOY MmN MMIN (weight-average) D)
DHYA DN Y’Pa vivown nyowrNa (P.value = 0.005)
MNIN .I% DITHA NIATNN MW NN DY PYNN 92T ,NMININND
YT PN 7PN 1 NYNIN DY PN WP NXINY DINN 7D 1YY NPOIN
INIT NN MIMDN DTN NIV DPN MPON .OVTHN NTNNA MIMON
DYIYP 198 NI, NINT NMIYY . PN IDINA NNING DIDIDM NPDDIVIN
PONOOIV YPA VIOV NVIARD NN GPPN DY DXPNAM
MDOM ,NININKN DMWY MINON MPYN 19002 DTN .JPIVIANLI
TINN2 MIMIN 21T MDYN DY TYND MIYY MOVIRN TN 99702
YN MINSIN PN T ORI PON MONMNNN NN NPINMDY 0O TN
MN’AY DYD2D YUNNAPNIPN YN 1V DNV NN MYNTNH
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NVIND DI TIPONIY NN MNYY NPND DINNIVIYV

POV NI L JITID TP ONT IIpYR DPoN ,1n0Ha 120y
202 1M 12 NVOIDNN ,DMNN YTIY NPSNn ¢
(bariah@post.bgu.ac.il)

Sy DNYAYN NN NN2 DAY DAIPNN [ NINXD NWYN oNna
2y ,01M2 OMPMI DX NNYY NDIDN DY RVITOYOPN ,DINNIDITVN
oY q¥7a NwHnnwn N IPNNa .DNYN NVNI VNN MNYN
02N OMPY NMT TN YV PO Fatima owa PNNODITVITV
S5 0 ThN 3,500 -5 SY NN Y .ONDN NVINY VXN DN PA OOV
YT ,DOPNN MY P OMNX DNNIND DXAXIN IRV PHODIIVN
NUN TRR DY DY 1ITN IX NPPXNN 1Y TYUN D27 N7IT SYOPN
DNV I QUN IOND DMIPN 11 DY PXnyn SVNTVINA MM .DYIN
ST 92V, TPNY-RD IIPIMPIN DIRIIND IRDD DI WNINN PN
NPT NIVON PN 0PN NIy PCR nHHIN .DIMIVIN IN DT
9ayn .OMY NVN OPH P 92N NVN NPOIYOIN PA ODTIN
D12V NN APY DN DN DMNINY NPXI MIWIND OMANYNY
IAND YNRWNND ONITN G810 IN MPHNIDIVN ToNNA OOITH-VT
MY IPVHN NNMYY DINN DINNVDIIV |, INIMIVPY-RD 7PSPINPID
YN DV .D>TTIPN DXANIY MDD D10 ,0NOYW DXVWTN DITHN NPY
DN NV DY PN G8IN PON DNNNN DMNNODIIV NYAWN MITY
TN OPP DY NPIVARND NYOVNN NN PNIAD »Td1 .Hann nvNa
YN HY MHINDOPN NYXT D) DY NVXIAN MNI DY DMINDDIIL
DN Y987 TINA DMINNND DNV NPT TNXD DMWY DINNNDN
NVXN HY DMN-XNN P2 OMNMDINDIN D) DY YOMNN MNVIAN NRNYMN
DWNN D) 55,170 : ©MNLINMIN D) 70,818 -1 NTPNNN .DNYN
D" 12,640 ,(MYOY) DMN->NN NVOY PN TNX D01 TN pRya
112, NPY27D DINNWNN D) 3,008-) DINMN->NNND DY DWNNIN
NNYN .DMN-NNN THNI DININDIN MY DPPO NN DTN’ NN
) PHIADITV DY TN TN NINAY DD BN 70,818 -1 36% -3
NVOIN .ONDN NVIN DY DNV DNP P DXINNDIDD DN PN DITHN
DYO»YN D)2 PNHADIIV NMINYNN P2 MON NIYN MYOY 14,258 Hv
P2 MON NP G0N .OMNMNINMND P2 MDA OYTIM NYOYD
WNR DIRNNND .OMNMNINMND DY YONN M1VI2D INDI NNHADIIVN DIPMD
M2N2 NMYY DNV HY NNVWNN DNMIN NN DOVITH
MOYa NMMDNA D) XVANND MIVYYN MNY ,NVINA DN TIPAND

JOROPN MVN



NOYYN MYKNINA NNTIN NN D1TN D1PN NIIYN
190919 NYIVPAD -2V PININD NYINI DITAYN NININD
1999
991 177, HRIV GOV V7T IANNOPID MOVPN ,DINDN 189 ,12DTN NN
Aprowan
MNPON NN ,PORYPNN APNNRN D !

.DP92YN NVYDIIIND N2X2DY PV MNDPNY NVPIN 2
(Imri.zadak@mail.huji.ac.il)

NN NN DTN HY DI NN NWNY (Ke) D310 DTPNn nvn
NV NTHIN OTPN .FAO N MIN T DY NYMIN GR) MPYNN 0Dl
-1239 DTN 97y DN NYTRNNY NNSHD YW DN NN P2 ONdD NN
N, DYTONN MOI0PDN NIINNY Ke 12 112) DXNND NYTIN /1PONN
NN NTTNI NTIPNNA.PININ NN MYSNNI Ke NN H71imn 505
NOIYN MYNNNI YNNIV DNX VP XNMION NTY DY DN
9TINN PO NIN IPNNA D1TDIHN DIXNNNDN TN .02V NHOXONP
MNIRN PR NN Ke NdIwn Sy nupnn ,NIvnna npwnn nTva
T Ke .8 P90IDIIONND NI DY MMNND NPT NN IWINND
TPOUNN-DD YV DINM MIRNN Pa OMN MYNHNA
PIT MITO ONY MNNNN ,TOY GO .NTYA NTTIIN NINPIDITVININD
WINN NIV, 2-9D0I0 PINDNN NNNXD : NPIPN IIND MNNTN DY
D»YIVPAD DX DY J9NT 1) DY PN YN IDIVPID-VN
DYOPTPN DOV P2 WPN DR M2 IPNNN .PINON DY ONRD 099N

.NOYA MTTHNN DWAPNNY Kc 'I7yY 1TV NNNN YY D»YI0PID

210N DONXNN INSDIY TPHNNT SOPTIN D N9 NPNYNRT NMINHIND
DYTN-NIOPN) ,DITR-912) ,0YTNI OOy Yy ©oD1n Ke-H nra
(RMSE=0.05 - R?=0.9192pn1 REIP OpTYNRN M2y ,noNT9) 2P

NY) TUNRD ,NMINDPNA MIPYN M VIIWIA DY NNONN PTIA N IPNN
DOWN IUN NI NODN DD NPISN 2APY INIOM SVIPN N M
7NN D510 VI HRIWYN



DINNNN FYNY 217 DY VDIV DY NDINTIN
I9NIN )Y T L) DY)
YNDPNN APNNN DN 2IPON NON ,NOMN IPNN 1IN !
9712 DTV DIDHP ,2NA 1IN 12 NVIDIMIN ?
(nataliet@volcani.agri.gov.il)

NN DM .02 DINONNA 2ANYNY DXNNXD PN T NI (P) \n
TO1 1-2% 27,70910) DXNNNY IMPNT TN 1 THY 712X NPDIVL NYPIPI
INTPH DXNNY NI NONN ONIND NANNA .PHRY IND YPIPA NN
90T PRI INITN 11D NN DITHIND DIPYON TWN DNNINNI 190N
DOYNIN YN MINLODID MIVN NYIN NN MNYPHN D¥IITN P2
VADINNDN .PNT INIT NJAPY NN NI MDPYIND (Pr19) NN
VADIV-INNIN DY NP N PN ONWN NIADNNN ANPIN NN
SINTIN NNKA NN NN DOVNP DINNY INNN DIVNI )22 NIVIPNPN
VIV DD 7PN VADINAN NYIPLINY T 199) 1152 VIDID
MDIIIN VIDV-INNRND TMTAD DVNITN NI MDY ONNNN
1Y HY 9P NONNN NVDINN MY YPIPa WD DD L ININ
2N0NN NN NPNN DININX DY T KD ,TIONIDPN MOUMIN MDY
D>TP1N M0 .(VADID-INNN MTN> YIDY DY) 137110 VIV P
NONITN YN A IOy DNNY OUNY D NRNND [ NNTIVNI
NN DXNNNN DY 1T NDIDY PIANRD NN IPNNT NIVN 257D VIDIVAD

AN NVOPS NMIVIVONRD NN

2577 VIDIAL INPNRY NIT VIVPD DIXNNXN NDID NN PINY ¥ 1D
DYVINONN DI NX DPINN IV NX YNNI DINNY PN NN NOT)
VIV IN VADI-INTIN NNNA NIDIN NN JNIT TADN DIVWITIN
PN VDI DY DITIO DIINDN DMWY DINNN M 7D R¥NI ONYIV
YYUNY T DY NYNIANN VDI MDY DY WaNnn 93T JND
1Y VHDINIAN NVHITITNA DOYN PNINNN NN TTIAD Y72 .0XNNNN
FPLC vwon n7iya »n¥mn DY 0719 D929 NN SWNIYD N8N
TPNPIY 1IN TI2) PV MWD NN VIAPNNY NPXPIN
NIASNN D2APNM NXID NNOWI PP NIV PP NN NI
DINNYN .1MN902 INT NPR IRVIDIDNDD YMYS IWNSTH-21
MY NNNIN ONNSN OT DY DVINND NIRVADID IDIND
. STH-21 1 1n1a5n oy n12nmn muNITN

VIDIDDH DY DITID DIINDNN DXNNXN M) DIIND MDY 1PN
MINININ IDOYW TIN NNIN DTN NYITN NN NNRNNY N NIV YT
NYT ¥ MM NN TI NIYPIPA VIDINAN NVTI DIMNIIIN

Rk



tomato brown rugose fruit Y n¥nn pasna vy
NNYA UINNIVY MTNYN N9°WY virus (ToBRFV)
1792)y
Hno»aw 131 1IN-D) 7Y 1NN DN, 12N nyyy
,NNIND NNND NI ,D3IWYN YT DNNY DY NN NPONNN?
MPON ON
DXHYIPA NPI2YN NVIDININD ,11222D) P, MNOPND NOIPIN?
(vifat.levine(@mail.huji.ac.il)

PN DWP DPNY 0NN (Tobamovirus) ©YPNNV NONN DX
tomato brown rugose fruit virus ©Y1PNNIVLN .OOROPN DT
VYONM) YINIYIN NMYN NYA TOMYNRYN NYHao 09 (ToBRFV)
oYY NONN. MHRYN Yy Ann  ToBREFV.mnna odwa
oV OSPY TNPNN , Tm22 PN DY NODINN ,NMIYI DYPNNIVD
N1ASNY WP Tm-22 NIASNN,PNN NPTN NY .NNXN DY 1NN NN
221N MNX DY) ,0YPNNIVN YW (movement protein; MP) nynnn
T°ONN2 PN MLYANT NN DX TH2) PATIND MIND DY ONN NNID
nuwy nnTp NMayn Hypresensitive response (HR) »pn
5w (movement protein; MP) nynnn yadn »> nby nNnTavna
Y 0y . Tm-22 5y 72005 Pand qwann ToBRFV (MPToBRFV)
2 XY Tm-22-n prunnn MPToBREV ynatya »M5pomn yann
P2 MSPNIVPN NOMP OND OMNA ONTAY DY NWNIN PoNa
THY INVIAY LW DMAOND NV D TN . Tm-22-5 MPToBRFV
NAON XVIA,NAVPN NN . Nicotiana benthamiana nns Sv Doya
oY MTNRYN NINN DX Syavnd n , TMV (MPTMYV) Sv nynnn
N»NIY co-immunoprecipitation MDY y¥a PN XY . Tm-22
-5 9vpP) MPToBRFV » X¥n) 1Y 9022 .0°12500 12 MINPRIVIND
TIVA 2D NN L7290 . MPTMV qwnn any nom) nnia xR, Tm-22
NINN DWWV NPADN MPNX N NPYP ,-Tm-225 9wpy MPToBREFV
Tm-5v 98710 IR NNWS 112 ONRDONINA VN PON .NNSN DY NNNN
390 MY 70 TN . ToBRFV 735 mymny nupnd Sovw 7o 22
NI91Y MPNN NIND NPOMTII NPV 02NN Tm22 S¥ DOVIVIN
MPToBRFV oy 9 1RV 0MYn DX0Y0MmMN .AynNnn Nadn Sy
v NP0 T JHR n85 o0 N. benthamiana snns Sv 0¥oya
oy WVIAws> HR mann WY 4 Ry, 0ovvm 1000-5
D270 DXOTNNND NIIY INNY DN NXIYN 031 .MPToBRFV
TN NITHRY NNPNY MDD YN NPXVIN DN NN YT DOVINNN NN
090 ToOBRFV 723220098 179192 5200 5190 Ny 9pnn . ToBRFV

.DYDYPNNIVN NNAVYNI DINK DIVTN



097M5 INIDY ©2ANP SV NN MYIIT Ty
1OV TP 2T 1097

1991 ,ONDPNN PN DN ,NAXA0M DN YPIPN dYTHY Nonnt
PO
V7Y 125201 NI, MNOPNY NODIPIN ,MPIN DTV OINTHID NN 2
N .1 VI
(dalit.morad@mail.huji.ac.il)

D»P DY) NIND DIANIPN NOYYN MNNANT DY NNINKN ONYWA
,NA7 VAT NP )00 NPRIDIN PN DY NHNsa 29 Py
MOND DY DYTHON ONIN NYOVN 9373 MIpNn YRt  mavm
DN NYAYN 1272 Y10 90N .DXIANIPN NNS DY THINIPNIY/NMION
NP NPNOPANN MNON L, OANIPN NNY MNNIND DY
NN TNDD NN VPN DY HYIN NIVHN 19D .DMIVYN DIVINNIAVH
MOPOIAN YN NPNRYN TNXD DPINN DYDY DIANIPH NNY MIANN
DTN IV DIVMN NYIT PYNND MNAY TID NN ,NNNN DY
SV MmN 5 -5 19uN) (V,579) PNNH YNNI WTHV DNNY ,Td DYO
DDOVPTINGIN YVLLVLINN DYTHN 2YWA (17N 140,70,35,20,2) DPINN
NN, 00NV ,DONNN9NN DXIVNIY IPTIY .DMIPIN DTN MNINA
NION2 DN9IVY DIPRIDP  NPAXY NN AN DYIVNH
35-140 D51 NNV NMT NNMN NDNPI NPIAXY NNXN NMNNINN
TIPON : NONN 112D NIT NN 2 ,INIY THNN DPINNN DM 07N
INY N N (NP MDDINY MNPDIVIY ,PXPIDIIV) NNNN
2 NYTA L, OMINN DY NP M2 DWMD INNYNA T D19V
NYYT .OPRNVVIPI b 9D a 591D DXNNPDIVIN DIVINIIN
21902 MY NN TPNNND DNPID PRY TN NN YN, NNIANN
IRV AURND (K70 140) MDD DPINND NPV (PN 2) NONKN
YN NN OYINN NN 140 DY DY 1O DY WaNnn DI ,001DN
GO YNYNN DYIAPN DY IIPIYDIIVY NP .DIDVIMND NNVD
MDA N DY MTYND NMININD  .OMINND OV WIYIN
:THPON .DPINNI NONN HY NPY 28N NNNI DMIPIYN DI TRIPN
PN (DN 2-20) DXDIN DPINNN NNV ,MNNONM MY NPNIAN
DDOLVIND 2DV .NININN PADYW NYA NDNPL NPIAXY NONNN NNV
21091 MV TIN-19NN AXNDY NDNPA NPXOY IDNIVIIND DI INNM 11D
NPN) MNIPMIYN DVNAVNN INIINN 2OWA NN 35 1N NN DY
2N DXPRIDPN TN . ,0PINN ONDIY WY PN (DXPRIDP
PV INY TN DY DOPINN NN 35 NI HNN Yapnn Inra
MINPAY YYITN YN NN MPADN NMINIIND .INY DN DPINNDN

DRI DIANIPA 12> M) NN ,0PINND 220N NYIT PYNN



(Capsicum Annuum 99992 N8 P HY $1399152) S0 NN
L.)

IV L2290 NYNYLI0IIN JND 1T ,3212 TININ, L2399»70D P
19990 NN, TPPOHN
N2 72700 90 DY MXOPND N AIPNN ¥t
NANN ,IIN-TINAX) NN NATIY 9N 2
TION,PINN NVIOIDIIN 3

VIYDIDNND ,NND .1 VI YWY N2ADY P, MNOPND NOIPIN*
YN

(tovia@arava.co.il)

=397 HNIY DTV, NIV MIPOYN MPIN DY N PInn Dada
nY1910 1N (CI) N1Y P .NKINMY NTYPHN NISININ 60% ONT 10,000
4-5 NNNN NTI NINVIVNVLNIYI GTNNN NIPNNA NYNINNT TINDPI
APY PNV I N PIVIN DADIN MNP DIIVYD .OMIDN NDYN
97 19N .OMY 01 P INY CI-5 mymnyn ondw mONn MNwn
DM MM TN v 195 .CI-5 DOwn7 NIy DOTHIN DN NN
NN OV PPN NIVN .CI-5 MY HY NNON DY DIVTN OPMN
D219V ,0»0V) 0N MM CI-N ©YDI2 NTPIVN NPIVIIN NN NIYSD

.CI -5 999720 0901 17°N22 ODTHNI) MDYV NPIDINL TIINY

MOYN 2) MIX F; H¥ nHNann n»oivoN YW 0Mp 144 -n 5359 M9
IXNYN 0HNRA CI-5 Mnyd »m (Myw 20 Tvnd orody
NTI9N (NN X)) -FiMT ONSNYY ONDY NN MNP TNV
D>y Yv F; 5 09001 10% -5 My NNON) NNV
PLIPND DY 1IIANN DXV 10% PN MY T8MY CI-5 PVILNY
MY NI AN DITVPIDN PN NWN O»LI DY Nt 190N .CI-H
TNV YR N IDIVOIN NN T NNONA DXOIWN DMIIPYY D)
RNA -n a9 ,mpy> ovwpw 02 RT-PCR natya m0 ndvINd
DYNYPVAN OMDYOPAN DONINT .OPMND DOPY DY NHDINY
Y8291 1921 0>72V8PY ROS N8N Y TN DY DTN 7y PRvd pnd

2911010 X919 MM



121 Y MHY NPDIZIIND HPN5N9M 1219121 1IN
(Parthenium hysterophorus) 9°9% 1199 v90
bLa7¥)R NNN DIV PN ,H2NDN IND
INDPNN IPNNN 21D -1 IPNN 190!

NVYOIDNND , NN N VI YWY ,N2XA0) PV, MINIPNY NOUPIN?
YN

(Sahar.malka@mail.huji.ac.il)

nNAVNN Y3 avwy NN (Parthenium hysterophorus) 99X 1»INI9
MNMPNRY D2YN AN MPTH 50-31 SVONN YD PH D0 NNN
DYNVY NYP NN YAYN NN IPIOPN X199 NN MDD M
L0 NV ,ODNND ND DMV TV 91T DYPIID BN DOROPN
W 7Y NPIOND D) ,ONDY DTRD MIXION NN NIN DN 1IN
DT NN .DYIN SNV NHN NINDIN PV NPN DY NIMNNY GN)
79092 NYINN NN IRY-1P PRy IR 80-N NN HRIWI NNYNID
ONOPIAN TID NN APNND NIVH NIND PINT2 DIDN OIMPMND
12°20 NINA DY DIMPIIN DIAN 1IN NPDIVIIN DY DN
DYIMIN DINNR NNXNNN NPDIVIIN YNNI DOYIT IODN) .ONNYN
S TPIT ,OPIY — WD PN RSN DN IRIYI DMWY DINDIDPN)
DPYN DYDY DMIANIND OMIMINND YTTNI .Y MM OINNN AN NPV
,10] MMLI9NLA ,DXIPIAN DINRINA IV NINDXA NVIAN MINA) .1000
-,0.2-,0) ©MNY DM IININIVIN [(¥71) DMIDN MDYN 35,30 ,25,20,15
DXNNN 32 ,MNONN AN DY (87D 20-219pOaMn 1 -,0.8-,0.6-,0.4
; DIP1IIN DY) ONIND DD 120 TYNI NINNN DT NMPDIVIIN YN
TNV NRNNI XD 0NN TIINRD YTYIN NN NXIN NN ANP ,NINND
NNV IR ANV NPDIVIIND P2 NIRNYNA OWITN HPYN) DT
9990 . NMY N17IVI9HVLA XN PINIY NPDIVIIN HY NVIN NI
ANPA ONY DAY TR ,NVID MONIVIIND NINVINNVI NNNND) ¥ 20
DN OHNINIVINL VIV MNDNL .NPDIVIIN P2 IRNVYNL NVODN
NVXN AP INY OOY PN DN INONIVIY DIOY NN ,OMY
,NPDIVIIND P2 NIMNY NNANI PNNN NDN .INY TN 7PN TNNY
NIINN DINNN PN NIV THIONN 2DV DAY 228 NPV HWND 5
MWV T0IP) DNNSN DY NN NP IPTIV NPDIYOIND Pan
YMON HPYNN NIPNAIY MINY ,NPDIDIIND P2 NNV N (NIN/DDY
MIND M PY N2 NT AIPNNND .DINY NINRNNI RO DNNNN DY
12>207 MNXINND MYV 17 D29X 1IN NPDIDIIN KW MINY NHNNM)
INID NPOIVIIN DY INONIM 7PNDPIAN PIN .OXNNNN OODT) DN
2o¥> NN TIVD NN YD 5P NIND PANI DNV DINIPINN DPON

DIVOIN DID ORMND INY



0999191 ONY NVIN TY NIV MNP DY INDPI-1I) 1IN
MUY DYOON D)

1359528 177Y O, 2TT-12 08,1290 TN
NVYDININD ,TPND .1 VI YWY NDIADY PN, MINOPND NONPIN!
mMI2YN
MNPON 121 OROPNN IPNNN HNN?

(foad.khier@mail.huji.ac.il)

MNYN NX» DY ,00Wa NWNN NN NN (Triticum sp.) NVINN
TOPR NPNTHN DWPR MPY .MV NV PN 770~02 TN
YNNND DYV NIND NN ODID2 OMYHRYN NYISY NXIAND DN
O MY NVXND VITMN PIPYPD N9NNIIN POND  NNTIPN IRNDN
(GAD 5727 »ndsn PNnY o IrN Rht-D1-y Rht-B1 o000
NYTH NANNN NI PPN OTPN NDY MY D12 NOTHIND INIANY
NIINT PN NPNIN IWID DMDN-INNN NVINN NN S TORND INPIN
D)2 YN D) NAONN DY HNOXIVIdN DITIN MNTIP MTIAYA ONIWUNRIN
2YTHN MOOANN NX I9YY NTVNA ,(GAR) 157270 Y2000 D»ON
Dy 122201 NN DY NPDOY MYaUn DNNNDY NPNY NI ININI
-2 INMNVY NDIAN NVIN MNP 72 MHNN 1 NTIAY 5rTHN MYOINN
MMMV YPI12 DXONN OM) HY DNV ONPY 00on CIMMYT
NYaYN NN PNIAY NNMND APNNND NIVN NN NOMN DY) OTPNN
PR OY) DMPIAN DXNINI NOMNN TNINR DY 010NN DIONNN DINN
MYNNNI PN GDIND PYRI 2DWA . DTV 512N 12307 NN
KASP »1n0 N7ty 09900 009)0 OMINKD DMUOVDNIPIN DIND
Y03 YPI OYYA OMNP PTIND NIVNA PIAYID DYNN DINY DMNY
D»VITVON D) DIPINN DMNP NYWINN IITMN YVINN PN .GMYN
NSD) IP1I2N NDMA NP NOONNN DY DN NN DOYON DN
TIINA 25%-) 15% D NNPNaY NN N9 (27°C) NiMa) NNHVISHLY
990N MK NTY o1 .nnxnna ,GAIL » GAR »y Yy ndninn
LDYINAYOIN PDOYN AID NNV M) MOVINN DNINIVIY YDYa DNP
NN DMIPIAN DININD DTV IDVNY YPINA TPHM IPNHRN TYHN
NI NYDNN PR DY DXONNN DIDONN DY DMWY DXV NYavn
99V DN DMV DIXTTNHN DY DMINN DY NDPUN NYIYN NN 012709
3T NIDVY MVI) NNVYN NNIYY ,NNNN Y TTI DY DNYIVN Y NIANN NN

IRIYII YN ONIND OMIANN DOYPN MY NNN 912> YPNY NVN



mysnxa My DSSAT-CROPGRO Y1 Yw Yvs
19191 D9V PAD YL DIPY

1PY0WITIY 99,2979 NS L2008

MNPON NN ,NXA0M OMIN ,YPIPN YWY )onn !
117502 NNDADY NPNINNX NOTIND NONPIN?

(tslil@campus.technion.ac.il)

oYy orn ,DSSAT-CROPGRO 57w nontd 920 »O1m
VYT ONIND ORNNA DITHN MNNINN PONN DX DMNITHN DMVNNN
To1192 NOYA JPINN NN NN AN P2 NNTI ITIND .YPIPY PNINR NI
YN PO AN 912> M (LALD ndYN NOY DPTINRI MDY YD
SV NYaVNN NN PYITAY MOLYNN HAPND IWANRD MDD DTN NPINN
NN DYMY 752) OMVN OXTTIN DY PYITY PPV 1N NP MVINN
VY 5TINN NPINN2 NMINT OX WD 1N DY OROPNN NION TONN
W ToNN2 MTTN MYNNNL OMMIPND DININD IMNX D»IYH TN
D29 DXIANVYHD MYNTN ,NPONIP NMDIN MTTNRY TN Dyin
19N MYSNND YDIVPAD YVYIN DIDN DN TONND YN MDYV
TPIPYY TN IXIDITIDY MNDIN XD PN NTYN NMNTN NN IWIRND
P2 25792 HNOXIVION NN NPNY YPIAN 1T IPNN .ANYN TONN N2
21T DTN DD MY DWH YDI0PID YVDIN DIPIND JPNIN NNV
(r2=0.946) PIN WP NN IPNNI NI TY . TRND DNNIND YN PHYY KW
P25 YN TONNA NPSIVPION NMNN AN DVI op1»N pa
MM YXIA 9012 .INYN TONNA NHY JPINT NN DTN NN
S (cultivar) 5170 N DY DNV DIV NYIVN NPITID MY
NN DTINN DD NIN IPNN NIN 2ADWN DTN NPINN DY YpIpn

.2022 X 79112 NONN PRy ¥ITIA NMIIY NO) MYNNINI



FIANNYN NI’N2 :2)2 DXYP VAN ONINA U)X NIQDND MNIX

0N NNIYY DY D»HNON DIN HY
L aNw) ONNDD 22°912 YT, 11T 12 0N ,100n MY 22D TNNYN TN
MPON 19 PINOPNN IPNNN v !
YNOPNN APNNN DN NI PPN ¥OIN?
PN2>20 NP NN DONN OYTN 15>N 92 NVYOIDNN3

(raedall@shaham.moag.gov.il)

,MNY92 DY ,(V7 1N XNOWN 50%) NN ONT 11PDMID DO TIN DNV
DHOYN NNND D) RIOND  OMIPOVN MMPNRN I TR OONINN
DV .2000 DY NMIYIAPN 125202 DT KNIV INSTHOUNIN YWHYI byn
NIQDNN TN NPRIPNN MYPIPN T 0PV DON MNINKD
TRD NYPNRY NN ,DMMIWIAY D1 MINND) NPV MYPIPY DIPNT DIN
NI DY DN PTI 92D NYXIN NNIYY . DXIHIMDN XIGDN NPADN DY
NIODN NNTND DPNNDN T MT NN N MIVAN Q0N PNIND .NMI)
DNP-112) DPNINIDH NIYYI NN T .DXONIN-INNY DTN PTOINRYD
NMIND TIIND NPIVIAY M2X202 XIDDNY DMMPHRN DINYIN MY 19T
V1A ONIND XIADNI NNIND NNNRNN OND NPND IMIVY 190,00V
TPHDVYNVND NANNNN NN PNAD NP DT IPNH NIVNY (D7D 200>)
VAP 517) N22A0D2 OPNNDN NNYYI NVIN T DY NXMN WD)
9910 =TI MDOY) 21135 259N) NI YN INND XIDDN Y9170 DMDIN)
2020-2115% NN NDNN DY NPNIYNRI NIRNIN .(D>WAD2 NN NN
40N .NVIN DI NIDINN N DNYYD NIN DY WX (OW) N7 220)
NONN ORD INNYNL NXRD 1D NNPA NNIYYN DT NOINRNN
A 912 NN T DY NN NIYYA AN MOYNDN THORND .DMNNONN
YNIN NNIYY NPNIN .NVIND DIDT P NNYWN 23 DV MNT-20N 25V
-ON 3N DTN DD ANNVYN DMNNDHNN D3N WHANN wap
NN NNYYY (WP 0.5) 0.5 MINY I (7N 0.68) vy
YW ONNNN IMIND DY MOON MPITA DY NPNIYNI MINSIND .INDNNNA
P2 pn2m H71an MR KXY (ADF-y NDF ;9952 19555 m5ow)) anT-25n
¥ IPNNN NN TIINY NN NVIND NIT NP NNYWN MR NXIIAP
MNN PT XNVON PONN NN NI NNYY OMWIY DTN M IINI
MPNND ND MIVIANN DN DD DINNNN DININN MDINRN MNN) .NOND
MV NTYOININ DTNV DINPN DY DIN XIDNN MIN IV XoN 22979
NYINDNR-I8N NN NIWN (2021-22) NIV NDNN MIVA . INYRIN
D1V 1IN DINND NIVNI (NPT ND DI 13) DIMVNN DINP NYAY HY
(2022-2023) NNAN MY .Y ONIN NNN DON MDN) 91292 DIIMVNN
NDNY YN YNNST DN DT MINDN NTYIA DIMVSNN DTN N

L2032 NN DD



2591 2195w 9951 173ND 5991 PN SN’ NYOWH
-, 931 HY 5990 MR 912> MNNONN Yy NIYPINNIV)
1Y

DRT PN 20y72 Y 1PN N LLZQON Y

NPON NN ,NNNN SYTNY oL
NID MNOPNY NONPAN ,MNIPNA NPIVIN NNNM IYTNID NONN?
NINN3 DY NIIYN NVIDIIIRD, THND .71 VI YWY NIDI
MPON NON ,N2220M OINN L,YPIPN IYTND
(shaiassafl(@gmail.com)

VIV DR DYMY TNND MYTINN NYTH NN DININKRD DMNIWY1
NTY MNN TN DN MNPNI DY YNND NIVNI NPIN WTa
MYNI AUR ,NPOIN MYPIP 22 DY 91IN2 122 wNIND ORIWAI
900N N NHMP .DINN 2D DINDY,DOWNYN NP2 NNNN JPIN NOYTH
M NN N1 PN [(NOs)NPIN (NHet) 19IX] 1PN I8 9272
YWPINNN IV T DTV MN DY NYITY XD IPNNN NIYYN .NTYVN
NPIND NLY PNYVA NNNANY DY2IN TPV 1OYN YV NODINA
DN YWY NYAWNN NN PNAY NN IPNHRN NIVN 91202 NS NOYD)
25y DY WA HOHYHON PN DOon OPMNN PN DY Ma)
D3 NYIIN .DTY-MIN 1325990 NN DI, MINNIND DY MNP0
,TODIN YPIP DY NPTITI WIDY 22) DY DN DTN NN dNNS DY D>IN)
1PN 1D DY, NIYIT IV NYIDY DN IPON PNIN,NNPN MANIA
DMPP 0y »5pmR 2N 70% + NN 30% (), Nipan 100% (N): NNt
.DMPP N55 59K PN 70% + Npan 70% (3) ,(M8P9>702) 20y¥n)
NN DY DOIANNA 2% DY YaAP) 995N IR 9951 DMPP-n 1o
MYNNNI DNIYPN NITNN MITIO AN O 19 JPINN MNPV NNTPIN
OYTTH DN IPNNT TONNL . NPANDN MDHNN NVIVIA JIVIV NN
40-) 20 DV DXPMIYA YPIPN NDMIN DY MDD 1PN DIDNDY ,0)YPIP
DY NN MTIDN 19N M1 : DNV ,0MNNY DYTTM 0D
NS NP 990D D122 : ©HDIDY D12 YT DXODN) 1D 1D .19
DYPN NPTITHIN NVIDWN NNN D32 Y8100 119 HPWN ¥ap) 0o Syw
DO PRIPNI MITN VIYYA 1N DD .0 9D DY TN )IWT NV
NPNYRT MIRN .ONNY 10- MDD MITN NN 2-5 NPOIN NN
25YN NIDINA 91DV YPIPN NOINA PHINN NIV T DY MYIANN
,MINN NNY YSNND 119319 1 .0INRD DNV NYWY NNV M)
PIRMD 219V DMINN PHNA OXMN) DIAVNNN MM 190N NN
LDMNMNN NN PIONRD D¥OUNN NN NN DDA .APIND IV NRNWNA



Spectral estimation of nitrogen content in in-vivo
sesame leaves using regression techniques

Maitreya Mohan Sahoo! 2 ,Rom Tarshish?, Yaniv Tubul® and Ittai
Herrmann!

'The Robert H. Smith Institute of Plant Sciences and Genetics in
Agriculture, The Hebrew University of Jerusalem
2Centre of Studies in Resources Engineering, Indian Institute of
Technology Bombay

(maitreyaiitb@gmail.com)

Spectral estimation of plant traits offers potential to succeed in situ
field measurements by providing an instantaneous measure of it.
Compared to multispectral data, the hyperspectral data has the
ability to predict traits more accurately by providing more
information with an increased dimensionality. In this work, we
present some of the spectral techniques used to regressively
estimate the nitrogen (N) content (% out of dry matter) in the
sesame (Sesamum indicum) leaves. It provides a non-destructive
estimation technique for the N content estimation in leaves that
can be used to set N fertilization rate. The spectral features learned
and the N content prediction ability of the implemented techniques
were compared. Conventional linear regression for N content
estimation did not provide desirable results because of inherent

detector noise and non-linearity acquired during spectral
measurement that can affect the original signal space. We
therefore adopted regression modelling based on feature
transformed space derived both linearly and nonlinearly. An
emphasis was given on two performance metrics- coefficient of
determination (R?) and root mean squared error (RMSE) for
comparing different models’ prediction ability. The independent
validation analysis on 40 samples resulted in R2=0.94 and
RMSE=0.31% out of dry matter. The spectral features learned by
these models through their associated weightage further provided
scientific evidence by matching the results with available
literature. Remote sensing estimation of leaf N content is more
successful because of a considerable variation in concentration
and inherent spectral absorption features at the near infrared (NIR)
and shortwave infrared (SWIR) regions. With an increased



number of samples, it is expected that their predictive ability
would even further increase.
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Climate change is driving higher temperatures and is having a
major impact on agriculture. Most cultivated crops are at a threat
to productivity not only due to rising temperatures but also to the
interaction of temperature with additional parameters such as day
length. Potato is the fourth largest consumed crop globally and the
rising frequency of heat waves is rapidly affecting plant
phenology and tuber yield. Higher temperatures and long
photoperiod orient the sink to source balance of potato in support
of aerial growth. This leads to reduction in tuber initiation and
growth and is dependent on elevated gibberellin (GA) levels. This
result can also be achieved by exogenous application of GA .

A breakthrough in Potato tuber initiation and growth research has
revealed that the Solanum tuberosum SELF PRUNNING 6A
(StSP6A) protein serves as a tuberization signal that is synthesized
in the leaf and transported to stolon tips to initiate tuber formation.
Therefore, the interactions of gibberellin, heat and StSP6A levels
play a major role in regulating potato tuberization. StSPé6A is
regulated by multiple pathways and in wild potato species,
forming tubers only in short days (SD), it is repressed in long days
(LD) by the photoperiodic pathway. Potato domestication
weakened the photoperiodic negative regulation of StSP6A
allowing tuber formation in LD, still modern cultivars perform
better in SD. GA levels are lower in stolon tips of SD grown plants
versus LD allowing StSP6A to induce tuberization more easily.
One gene that StSP6A activates is StGA20x, a GA degrading
enzyme. In heat conditions StSP6A mRNAs are reduced by small
RNAs and GA levels have been shown to rise .

Knowledge of GA effects on potato phenology have long been
known and have been tested as an agricultural practice to control
the tuber to canopy balance and reduce tuber size for an optimal
intermediate planting size when growing for 'Seed tubers'.
Additionally the GA inhibitor Paclobutrazol (PBZ) has also been



used in agriculture. PBZ reduces GA levels and tip the tuber to
canopy balance in favor of the tubers. Tuber initiation is early and
tuber growth is faster. These finding have led researchers to
suggest PBZ as a means to regulate tuber growth in warm climates
which inhibit tuber formation and growth .

In this study we utilize GA; and PBZ in and agricultural field
settings to probe the effects of GA levels to regulate tuber size and
growth rate and analyze underlying molecular actors driving these
changes. Additionally in the greenhouse we begin to assess the
effects of a heat wave on potato phenology and the possible relief
which can be attained .

Finally we present an attempt to shorten the potato growth cycle
by sequential application of GA; and PBZ. Shortening the growth
period of a crop can help avoid end of season high temperatures
and decrease agricultural inputs such as water, pesticides and
fertilizer. The Shalit-Kaneh lab has previously shown, as in earlier
published studies, that early foliar application of GA; increases the
number of small sized tubers early in the season. We hypothesize
that timely application of PBZ to GA; treated plants will drive
early uniform tuber filling.
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Barley (Hordeum vulgare) is the world’s fourth most widely
produced cereal, used mainly in the beverage and feed industries.
The Fertile Crescent is thought to be the main geographic origin
of domestication, which began with the wild relative Hordeum
vulgare ssp. spontaneum. Previous studies with cultivated barley
have identified numerous genetic polymorphisms that enabled the
crop to adapt to different geographical areas characterized by
growing seasons of different day lengths. These polymorphisms
were mainly found in barley homologs of Arabidopsis circadian
clock genes such as CONSTANS, ELF3, and FLOWERING
LOCUS T, with flowering time being the most important adaptive
trait associated with the identified genetic differences. However,
recent evidence collected in our laboratory using a high
throughput phenomics platform suggests that nuclear loci are only
partially responsible for regulating the barley circadian clock
output. Through analysis of reciprocal crosses between different
wild barley accessions, we identified the plasmotype (i.e.,
chloroplastic and mitochondrial genomes) as another important
factor in the variation of circadian clock output parameters. To
further investigate this phenomenon, we developed the barley
Cytonuclear Multi-Parent Population (CMPP) utilizing the
cultivated "Noga’ variety and ten wild barley accessions as donors.
The crossing scheme used to develop this population resulted in
half of the population carrying the cultivated plasmotype, while
the other half carries the plasmotype of the wild parent, without
any difference in nuclear genome structure between the
subpopulations. The phenotypic data from this population
acquired by our phenomics platform, together with a genome-
wide genotyping obtained with genotyping-by-sequencing (GBS),
will allow us to apply several mapping approaches to identify QTL
involved in interactions between the nuclear genome and the



plasmotype (G X G), modulating the circadian clock output. These
identified QTL will then provide the starting point for molecular
analysis of the cytonuclear interaction in barley and its adaptive
significance.
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Bell pepper (Capsicum annuum L.) is one of the most popular and
favorite vegetable crops cultivated in both, green house and net
house in the Arava in the fall and winter. Nitrogen is known to be
the most important nutrient affecting flower development and
fruit yield in pepper. However other nutrients in addition to
abiotic factors like irrigation water salinity and heat stress were
observed to be associated with lower fruit load, poor fruit
development, yield and fruit quality of pepper by playing a key
role in the plant development process and/or interfering with
nitrogen uptakes and hence, can lead to the “gap period” in pepper
growing season. The overall objective of this study is to develop
technical approaches based on growing conditions, nutrients
management and cultivar’s traits that will enhance an extended
pepper growing season in the Arava. This Study is performed in
the Northern and Central Arava R&D-Yair experimental station
(30°46°45.3” N; 35°14°31.1” E), where two sweet red bell pepper
(Capsicum annuum, L.) cultivars, Canon 7158 (Zeraim Gedera,
Syngenta) and Galiano (Top seeds international) were planted in a
greenhouse, in the growing season 2021,2022. Four fertilizer
regimes were applied to the two pepper cultivars designated: A=
No Fertilizer for 30 days, B= No fertilizer for 60 days, C=
Continuous fertigation, and D = Automated fertigation by soil
nitrogen sensors. Preliminary results have shown a significant
response of plant height, stem diameter, and Leaf petiole nitrate
content to the applied fertilizer regimes. Leaf lamina nutrients
content, fruit set, yield and fruit quality parameters were also
measured and recorded, and their response will be evaluated over
the growing season.
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Barley (Hordeum sp.) is an important agricultural cereal crop.
However, due to extensive breeding domesticated cultivars are
characterized with altered physiology and partial/complete loss of
stress tolerance. Herein, we investigated whether differential
compositions of epicuticular waxes (EW) in wild and
domesticated barely affect leaf physiology and interactions with
herbivores. Metabolite profiling of the two cultivars for their EW
compositions via Gas Chromatography-Mass Spectrometry (GS-
MS) revealed that wild barley leaves accumulate ~33% more
waxes compared to leaves of the domesticated cultivar, as also
inferred by Scanning Electron Microscopy (SEM) of leaf surfaces.
It seems that the higher wax loads detected in wild barley are
attributed to higher levels of primary alcohols, the predominant
wax constituents of barely leaves. EW are known to minimize
water loss through transpiration, yet measurements suggested that
wild barley transpire at higher rates, likely as its leaves are ~20%
more densely covered by stomata. Photosynthetic evaluations
performed by LICOR indicated that domesticated barley exhibit
higher rates of carbon assimilation and stomatal conductance in
response to increased light intensities. Finally, barley EW were
previously suggested as important determinants of plant-
herbivore interactions, and thus, we fed tobacco cutworm
(Spodoptera litura) larva with leaves belonging to the two
cultivars. These demonstrated that ~42% more surface areas of
domesticated leaves were eaten compared to wild leaves,
suggesting that higher EW loads and density apparently interfere
with the feeding process of larva. Altogether, our findings provide
insight to the importance of EW in leaf physiology and
interactions with the environment.



