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NP7 22-1 18 TMMVIONY .NPND IMBPBY AR YN Ty YOIN AOYN TUND NRTPNN MI0ON .AYYR IR
-2 NRR YO MNDY (87D 26) NNAY NMVIBHBYLD I’ ASNBN MHBIPNND 0NV PN 95% Syn oM NN
{a )i Val DIUI0112 MY NHNSIT NNYIN N30T IPIPT ONNNNN ©HYA Pa YN AN NP NOMY L95%
Elad, 1998, ) maxn wawin nbnn nnnana Y x3my ¥pap n9vna PIINDIE TP YIDY 2¥1 .OMINNNN

mmwvb-a MNNNA {2004 /23N NAMVY) AN (MNY n:nmw) NURIN NOAKR NNNSIT 1IB NN (2000
207 YPIPY DYNhNN DYYN Pa \pn: (n)) NbN M1N3 DTPND mv:‘: PN Denw 1‘meb19 npa?
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IV 27 NIRE DY DM NN YW NONKY DML YV nwsen D1 DN M Y NIIND N
MY OV MY NPYTIR .AYNHRN MNNANNY N1 DINRNN DOIPRIIZN MON DMIXN 1991 1N P08 1) DY
W30 (1997) O'Neill ef al. .pa71mN 12980 M0 TN DML 3 NYEY #3170 NN20PY MPONY PN DIINODY
"N mvbop" T2 DINDIN NN Y 22D VORI DVIOIY Y MY v DR D™M2INT 12
MPoAD .M DI INSDY MOy PN 110 NPIY OMNNN DY TN YPINY PN 110 N1 DWST INND)
DOOVN TN NI NIND YWD 1MEPIT NOM 110 NN vy .NA PRV PR 11D D AT NPINoND
WA AIPNY NINY 191 DVMVIAL DINNNNT OBYN SW My Yy A10DMY 193 . OOWIVIAY OMINNRN
NN NOXW) YFIPN NPT NN NOWY ,DI0INOTON INNY YW 7101 91987 MINPSN 19N aAPY A2 NHsn nnnm
TINNONN 5¥ DYV AN NI NN NNNWY [N NN Nnsw) 2N N3 NND ARSI DY N (N9
-NPNRA THNNINT AN AN DM N NPNY 51y WoPa SN WS . DNRNN DY5Ya P NSNnN
DY9¥3 IN¥D) MIT MPATH .MYIN 201D INYD DIVINDT MPONI DONIVIAN Y MPATAN NN IPYm
DDPNINP NN DHMPNNI DI DV NPATAY AN DWW 0N DOINNN DY _YPPY D¥NN0N DINNNNN
DINN 2N DIV YT OTPNNN NIPI 8L OWIDN D91 AYNnN MNNINAZ DXNNAND VPPN NAIPA
03 NON W D7 NN W NPTV IO, 90PN INNT 1ISNY DIBTIY DNYY DINNNa D21232 BN MRS

APINDN MPINI DWINDIN SNNY MNY Y13 PV Noyn NYYR HW NPT NNoNY qONI .BNPTIAR D9y -

12¥ NRSD MPATNT MPI0N 1351 9198 N NNONN OYTI TINBIIY IR VNP9 70-80 N 2N 20N IMNN2
MIWA TINHI I¥P MILD NN ORNEN P2 DLV NMNTPNN T2°95 1INB M2 2N
DN T2 5Y MY PATAD NUIY NIND YN BY DRI DN DIVINDIN SANS v NYRI 5 PP omMa
DDIVIIN MV T DY NPATID TINGD DWW ,POPR IRKY WS DMSIN ;D90 DMOTY CPMNNG DOINNNIY
219332 DITINY 292 PN NBFIN AY NN PYM AP 0NRDN NP ;Y390 NTHN oY NN oM
7@ 51 MT NPATI NNANY DR MYy (O Neill er o, 1997; Sharabani et al., 1999) m»w Y1a
0¥ NPITNIA DAY BN PHIN DY NPATN B (TIPND 1012 MIYY §) 2IWN TP IR 181N 110 Y89 oY YN
O’Netll et al., ) my»n namna mynen AT AN THPNN INND TANR DY ¥XON NPT .0V DN

?3 N7 DN PND DINOVPIN NPOYIRM MDD D21 MnNa NmIT nvomn 9y ymvT (1999) Sharabani ef al. {1997
INND MYY 24 ,TPNNSN NDPIN TINY 703N PYNI 5S¢ TIND APDD APTH 0 WD TINN INNT WY b
RPN TINY 120 YW NVS1N PWNI IR NN NADYY 13DN YNON 99 2V NMLN N2V INIPAY APAN TITOPRD
YTY 3Y YSAN DY N2 MDY 3PY NOYDA PYM Y Y93 1TR AR XY 9N TIFN INND DY NVODN . TPNNSN
MV S¢ MPATHY DM Diyax BT % yau Ton APATAD PONN AN POIVAD D IR ANION NIV
D7 1271 POPN INND DN DIHTHN Y23 N LIYIN D013 0NN 0311 0N IXP NNMPN TN DOMVIN
SPIND NI WNR PN PATHN DN OMNNN
vvm-\mnn NPATIN 297 NI PPYOIN DY .0MNHNY MYNKD T2TAY WA SYNNR BN 793TA »PYon
MPATR PNINY DI 5127 DXNNN DY NIZYN M2 5Y 1TP0N D19 . MaN waw nYnn bv MANNTN NN YD My
DIPOM *NRx1 MLYN 9 5¥ 1700 ;v (Elad and Kirshner, 1992) oypon snny v PR3 M2 002
D% PN 192100 M PYan D3, 0003 POPN INND MON vAW NYNn mnmnn AN PPNWRYN 1183 DNon
DY %39 DY YTON DIDM DN 0 223 5y ©VMILIL NPATAN MK 139 YOO WUND DA DNIN3
YWOP Y13 5¥ 10N DIDM 12 1 .APRTIN MINK DO IR KN NP2TAN %90 POV WUND P NYNDA TPNan
DRYPRD BN WND 27 DY 170N NP0 ¥ NI .THND AN DN PPN MNRONT NN Y93 NN XY N
NNNANT INPI DN P IR PND ,0INND 18I 0PI DM PYIR DWW MiP270N 195 Oy Y2 Yy
NN MNN NIIW N2MA0N ANNINA DN MIND P WK NPI1DY I ,NT70 10D ©PWON N | nYNnRn
NNYI MIND vIAWD NOND .DIDMI NVYI DMYPN OPDIN DVPYIAN 219 0¥ D9%0N Y02 o
VNN DYRIDN DY PYINA BY NVPN DIVINDY NNy v MIASD QN 5N DDA AP NNNAND DIVINOY
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MW DI NI MHYIN NN NN H13 AYNIN2 DI DPYIN DIV .0IaNY MUY DM 1991 Y oy

TV NI DIP120 DININT TPOINT Y TN NTI0Y IN1T DY NI DIINR

n»NPIND Npn nyawn (Yermiyahu e al., 2006) TMvnn5 oonnsn mena Sy wawny nwy ani==at

Yermiyahu et al., ) 53 )npsa n9npn nosiya YYD B9 1PN DY M) 11D INDT NN NNNA Yoo TRy

..(Hobbs and Waters, 1964) D®Onn DnmNg WTw NPNING N9 MINGN NINSIN INSD) ARG NS (2006
DN WD BN WY NONND ONNSN YT 5y Y9 nwawn N9 Wwa 1PIND MNONY R¥MDY 999 3N Nnya

Swnoown nxt nnayva (Elad er ¢f., 1993) ndnnn mnow nN NN NAATN NN WTL YN bw My .

19NN NN NN 19N NN 913 WOP DMYY OXNHNa A9NNA DX Y9 NIPNST ND mommb-: nnxa 10

Volpin and Elad, ) 90pn »1nx1 »95 0117 091732 9010122 nean nx nan PPYN nY Yo naon

IWN D»PIN NONTI DPAWNN DX WN TN NN e (19915 Elad and Volpin, 1993; Bar Tal et al., 2001
DN PIND 0219 Y70 5w NavIn 1991 IVNNNT MNaPnN PN DY DINAINK TPON M iPI0an YT Yy napnIn -

NI DIOINID MNNYI NPT NIIWNY YTO N0 AN NN MIVIN 5V MYPIY NN PN NN YW NNt

P7172°P WK DNNNND DM AN MPAN AR PTY TR BP0 D995 AN noNHN AN 593 Hnnon -
AT NOD YT "m’o :

’nns AN . ABPYPZI NINGY DIYMIN DIANNA IVINY TN 17*3::1 37 9% TUN3 YRR TIWY 912 N

D"F\DS NPARY NNXT) 7PSUN0. .OWTIN 21T N MNIWUNA. WM MPR. NNNS 51> powa WNWJ GUN VI

D’W’\!)Dﬂ:l J'“'an'l NN NONY DHNN OINOPNN ]”‘T}l TN, DP070)22 NN MPIND MWD NNN N (J’HDDH"ID
12 vInY -nvm IPY N, T2 2NN MPYOn DY }’717 NON TWYD 1T PN Y2 .OWTR RNY 199 orms

VNN MND NI VN NPNN ANNSN2 W 7191 NN w‘m D»13 0»AoN DPYIN NNy DD mwi . |

D% 19 D) PN HITHOY PPN 10D D*PWR1 YpIp MoN W NN TV MNEMa TEa Hhna v

NVN JY 10,9011 AN D3 N ‘m:m:l »nna vv'w NV PTY IR YPIPI AWV 1PI0HN MMYN NNNSNA
0PN n"vw:nb TINYT NPIVIN IPN AN 1PNSH Taba o ‘

HN NND DM MnY Sy N27 MNoY Ipy 9NNa 2 Nﬁ 702N YNR¥1 NN YWY NYNn mnnsm-l
NN "X Nond -m:» NN MNZN HNNN ,NPANBN MINNSANY YA3AN DINN O OPWIIN O IN M

NP nYn Mooy APPYNT D IR NN 57N a1 MVNVN M2 DPI0INN NIATH SWINN 1001023 Slaleen) |
YY NPY .DPY NN U-me DXOIDI2 NWMIN TIMINT DWNNAND nm NTIY2 PTD 1T TAD N
N9NHN SY MNsoIn Annoan rm‘J_ Yy annw D190 OY DWW IN 1IN Dwsmg '

TIN2 YL PODV NTHAT NI MNST NRNONY BMINVNP TI2TA SYINN Y 2T 2004/5 1 nawa
SO0V DXNDEN MY NANANA DD TIND INND) 1IN DD N DY 1w nnpna YPIP MM ANYn

MY Pwodan nvnm (Elad, 1998, 2000) Mox waw NORAR NRNSNR Y XS0 MRBN YPIP NN 9aya:

AN A2 AN ATNHNA NN N INNG NN M>NDN-YPIP NN DY MHBAI (2004 ,/21M 392390W)
TDWN YPIP DY MNHNNI WNR N IIP 1D AN T9Ra ypIp NN DY Mnnna 05y DY Mo TUn

vty MPN Dy NHNI YPIPTIN 0223 DINN OV TUNI ¥PPR NVINY YY 195 D 1bmwb19:1 NN
L,AMBYN YY O DXIYNK 12 TN AN T2 2PY 50N NTIPY AN TI2) NP TYUN2 DXNNNN NNVIBBYL DX YN
PP ,A012 (2004 1IN 3I2P0W) M MTNIN MINNN MARSNN NYIRN ISPHA NI YA 12 9% TN

MY . NONA YW NINH MNNOND NYINI 7521 OMNNNN DS N vv'n 1’2 1792 \°ND NUNYH NN
NNNSN 2V 553 39¢n KD 17702 92090 PYT TR MON WY NYND NRNONA N¥12)13 D) YD 119N 2005/6 917

(Bar-Tal et al.; 2001) 79 >np¥a ow>10123 AWM AR NN MPYA 01 1P DY Naom ANt mve .nbnnn
-Elad and Kirshner, ) 9101 'nny b¢ nnbyn 12 Sy 1102 90110 md (Yermiyahu et al., 2006) 513 >npy

< DPN IO YY DIDM IN 1O YY RIDIN DIINHHN MNNYA > NI DM D>NNIN 7N NN nan (1992

SINNN YT NON v NoNN Y Dwawn
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NINT NN DAV MY APNSA .AANSH TN DIPRNPINN DY DOWAWNR NYNYN MO9NI DMIPY
2Y NYOYN DN PN DN DONPTINAN MS8N YV 7Y nyawn v ANV NNDNRY .MM NWPVN NN

Legard et al., 2000; Tolinger and Strider, } 12311 My ANSNI R M9BY MPoN3 .07%2N NP9 VNPT
NI MPoNI ISR MOT T TUNI AN 11210 PN 1IN 19 DYPNIPM MPY DY) qona (1984

APIYN TN N2 DN ATNIRD AT 9IOXN NYNYN TR TIVINODTY Shnya {Legard er al., 2000) maoy
N1 DB VINK 7PN 51700 703 3 11aNA 0INI2 ONNN TINK 2VN INRY YN D) POP 0IN2 Y9r1on
TR DYTOWN W NMT PN OVMNNR TN PN TOWA NP M N 0NN DIDTIN N90n 19 103 DY M2
19002 DTINN NN 1957 12200 I 23 7197 090D PANA THWA ,NNNNI NINYIY 011 DD 9901 1190)
N MINY .A7H2 DNBY 50 19NWI Y9YTH T 1rab D3NN 70 191w NAXD TOWI .INNNN PIVIY DINDNN
TOW, 1T 0N DNNY DY AN 51T 190D N3 1IN PIY PIASN TN 0¥ MPONA AN M NN NYnNnn
790D MIYN .DOAIDN 5123 NPNIN NNTIPX PPV TR DANSN S¢ ANPDA 1Y AR N0 9970 nonen
NN NP NI NNNL AT NN PUNIN N S POPN INN? DINRVIY DINMIN DTN DNNSN
WD POP NG DWDN DY INOYNON Y INMD NDYOD AR NP TWUR TAN 11390 7WIAN DIVINTIN
23V 23 112 DNI9 12> G0N 1221 OMTTY 0392 1901 DMINN RN

NI MPON2 AN D NI2TH PYIN DY TN STWIN M Yy 03 Wawnd D) Y19 N> nen T
DY) INND) N DO DI W NNWUN T DMV qo13 NNy nmaya (Legard ef al., 2000) moos
-DNNY 0PN DN P IMYNYAR Y720 X9Y Y9N Towa on NONN TMYI 0F IPNHN NHNON2

SNBN WY NOAHD MNNANN I YITHN 2 MNDN NNNANY DIYNAN N 272 2006/7 TN Nz
NP N7, TNTIZ 1723 NDWA D% X¥DY N 123NN nypa VPP MMM NOWI NRYN I YA NPnnn noI
YPIPN NN DV NNY DIWND AN A YPIP NN S MDA AR .AYARN NNNON 5Y Mmvnwn nyoawn
ny nmlj AP NN TN 0P NN DY D001 DY 5N Y5 mpnp nowa JORTP nmyd annwna
T3 NI ABTNI DNDNIN OYIN N AN NN NI DI0RODY YU ONY 1900Y 91T 21298 NN vy
N NN YN YPIPI DN IPY MAINKD MPINI DNNNNN DOYN MY Yw 01PN 108 INT W2 NTIA
N0 YPIPT DNNNNN DXIYN 12 THI9NM PN XM GO TPAR ¥ Y 39

Sarabani ) ©'¥70 AN PN SY MDVIN TYH NN TPON NS IR PN WK 21N 90 9 INIPR 7

N0 XD NWNPR .2006-7 NDNI DIVINVIN YNNNI NINHA DAL Y K99 NYM) fet al., 1999; Elad, 2000
TIDNNA MIYDYD NPV DY N 5T MWL 590 TIN DSPRNPD MPYY 019NY Nwy DAxN NN N2
DAY THINTIP NI 01 18 AW AN TIN2 IMNPND DYDY DYP APY DI0NOTRN Yhns v N nvn
YD) NIV MW 6-2107W) DINNSN MINNZ NIV AN ANPN ADHYA NN TN 77 DNDY SV NMT 190D
NY2YNN ANS3) NI IR 127 1700 90 MNPN AR APTIN 120 MNY 4-1 NNY .MNY 4-3 19NW) BXNNNA NN

AP DI TN DY NTINDD MNIPN N S
DINMIN NPV ANPIAY NXNYNI ATNNT NNNANA YW Ph {"PND OIR) DYPYY DYVYON Y TIoNM

¥ DIV D3OI NN NNNSNA 2 PN DM OYPYON YW DIDM MDTIP 1T A 0 AYnIna
MW T2 13 1510 0310 ND) 593 D9 110 N Nnmn M0 TR, NTIVNN 1032 TINGD 5% Nam) NYMINI 0N
RN 290N SY DIWMI NPV 2Py AT DK
(1993) Elad and Yunis .31 20 5yn 1m10719002 D123 INEDY AM0I900T ASANN NnA P2 ONNHN Y
TN NN MNMVIM0 MNP PTY TN 871 10-24 30 YINI MRBNT INPI MNPIUN MIDI9000 29 INSD
N7V .MPNDI DNDSN DV AN JIYDIZ DINY MND 1IN NPNYp MDY 8N 30 Sym 871 8 -5 nnnn
NID) Y MO0V ANV .30 20-25 MMOINO NNMOA (0.95 S¥n) TIND DIMA ONHN S INED) NN
N DNIPD ON YN MNVIMOI DI ONNND Y 1Y ,NTIYPN ONINT 0) A9ANA MANSNNY YMVNIND
NNIP2 N 30-40 NMVI9NY AL D1 INXD DN DRND YW .1RHRN3 NYNND NININ BY NNIVI9H0N NYown

-
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M TING MO DR TPNKRD NNNANN 870 26 YV 1MVI9002 NTIVHN XN .ANh NYPNA 9mHa ,Nnyn Qv

N2901 NNX DV (MRIVOYTING) I MY NN 8710 30 SYn 7090 1880 (1993) Elad and Yunis 2
WD NTNKD MNNSNING YIMUN N ¥71 30-40 MNVIDDY AL 9 PP0NY WAN TON NANN YN NONKY

DXNNY MOVVINND DY MINVIANT NIMI NIMVIDDOYT DMNNSN YY My APV DIPNN DNITY ONND O ONN

N2 DIBN 12PN TN DIV AYIN mapya

NON MINT NYaWN DY Ty Nt ,(90-100%) AMIY MON NINYY NYNRN NS 1°2172PNN DAY DX DY
,85% S¥n FPOM MINDI NM2Y NN NSNHN AKX (2 PYD) NTIYNT NN . NAX YW 9NN MHANSNH ‘Jy.nmn;-
-80-90% DV IPOM NMINY NV DINPI DNNK Y 19PN MNBN2 NG J"\m»‘:'

MAMII NMVIARVN .NMIMNT NNV MO MND 5V RYIVN DTN PANNN NI YPIPN NNY
YPIP2 N9 YD VYD (2004) DN 3PV PP NN NOT IIVIIN Nyb N DA NMAX NN YRR NN oy
ANPY DINN MIND DMPYR (MWN YPIPY IPOM) DPN YN YPIpn RT0I9n0 Yv ddyy oy 17PNNYS92
72 2pY 507 AMPY NN a2 APYN TYNI DOANSN HNVI9NY NN FIYN DORN DN YPIpnn vI9N DINN

VIR MONND 5 MNNORAN N IXPNN N0 MOV 12 101 TN ,D0YA S DN 059NN 12 THnn nTy-

M NV AT MAND NN ANVIDRON 1D AN DK ATAYA Yapnny mibwn-nm MM 290 NIind
NN PO NNTN YD 1D .APON TYNI IMIND A NPY DI1RN ATIPIZ DY XM MDD XY IS nva
MYNIN NNNAND NNIDNIAN 0N 2 INYND (2004) 29N 39230V N2YI1 DN 0PI DI MOIND MHIMNa -mm Iny -
MAMNI APNNN NRT 2D RSN NN Y9N PONN M52 ANNSNA A0 (NTHAY PO MNY NTMNY nwm:n
MIPY ST DY PADND IWOR NN NEHND DX .SING NI NN A9ANN D05 PMYRYA A9 N mann .
naviny cmw_nnb DMV 0N YPIP NN 90N NNDN NI YPIPN NN 3PY WapnnY DPPNIPRN A
' NS0 INTPNY DN .NNNY DIPIN 1900
N XYY MK, M9NKBN MBI HPOM NINSY A0V I¥ WUN YPIP NN 2006/7 SYTY M3
MY N1239) 1271 YRR DO0UN YAn AN BB KD YT D911 NPV M NINY AN IR Mnnna noNnn HnI3 S1an

B2 YP03N 219207 40101 .NNHN NN DNINY AYNYY DHVP BN 1INY NN1DY 2007-08 n0ya 19NN

MN52 5-10% 5S¢ AT DN XNOINDD MNPNRD NPV PR 1N MPINI 19N TUR1 NDINBN PNVND "
MYNYN SPNAN 1297 oI YIIND NNPN 3 KD (1984) Morgan .naynp K22 DI NND NNKBNA D) monn
YN MNND MPINT ASYN MO AR IMNAT TNVPNA SNV 0N DXV ANYA SANY TINOIA NN
DXIPWN D102 NN 70NN N5YN YW MIX0TN TUn NN HIIWHUN TPNON X2IND NN OY PR non v
TONAN ANUN TINI NIMN MDD DYITI DM NN TN MY NN V7P N9NY TN 2007-08 MIwa
DYDY ONPV (730 POPT INNY DNBIN ITH TN) DY NVDN ST 5Y NN DT 2NN NN AN DR
21070 . TN2OYIN AN DY NI DIINK DOYSHN DY DPII DIN0 NPV .NINT 192 KD DT N0 DI DWW PN
-77922 2120 559 ARNYNA NNTAN MDY AN IDY 1053 91900 Y 3Nwn nbne DNOVP DN DY NN
NURIN NDNL .DXOMOIA NI T DY POPYL 1M MDY 11 1A DY WHawn nrvns SN DTN P9
50) T123 T 2005/6 YA MHXINN NONL OIWN 532 5122 1OYM NNSY DXTPN MM NV PVY 1920 (2004/5)
N9 SpYnd navind 0 (17nY 50) TINY T .(7nD 70) 9198 TN NN B3N MW NN ORI (17D
(2005/6) —NY IMNT MANINI D93 MW AT M Y15 0 (902 70) NAN TAW JPWUNIN 712 010V 1900

LIV 2006/7 NDN .OIN MY MY IPTPN DML VTV OND0 0N MY NI NRTPAY DI YR NN

10N NIINN MTINV NN 713 .DNNYIN 1D0M NN YPYNI NGDINY IDIN 191 0N MW PNde WYTPN N9NN
DMNYS 1Y N N2 ,NNMH DYTPN YPIP NN - MANINA (2007/8) NNIANA NNV 0NN 1231 NIDMY

©TAR 72 0PI NI 5531 9WR) 9NN SNP0D T2 NANH AN No— 1T Y MHRHBNN NN TN .09 e

21D TN DY — YPIP NN — 20N NPHoN 5933 (099 VPAN - DY MY

B. 097 97NN TYN1 MNRNI MYNINK NINA YW NN S Maan 199 ,w1aN on X DYOPND NIN

ABPY GIN-PN0I YIRD TN RYNNY 7Y D) By AP DN AMINY Y PPN DR DTN cinerea
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NID} XIN2 .DPINN DIDTITINIPM DM OBNNP AA0 NN N AN MIYIN PVInS NPOON NNY
on MY (Yunis and Elad, 1989) ¥'pin 90Ky npiwna mpaTny ssanx nwas ninns NNRPI3 MN2an Yvany
2 MIVYR INND) N2 UYND SRV .OMNNP DNINT MTIND DIBXMND D 01IN TPV DY R KoM

Yunis and Elad, ) Y3 1wP0 »0 NN TND DMISPHR w1 SNM A NNI00nY LB, cirerea -3 DY DAY

Y13 DY ADPYR INSD NY 1D 10D DN 23 5Y ANbUR DY 00TNI DN INSD DI0INTY mpona (1989
TAYAI NPYP TY N2 MK 2IP5 NN SY IPMIANDD NN IPATIN WN DINODY MNNNI BYNYIA

INNY NOYI DM MTIYD 1918 v B-16 P1ann nurepn owy ym WOP TIN2 Mann Pvsny
B-16 TTamm 0MVPN NUPYD 64%-1 TIPN PI0S DY YWY WP YW 73% INSD) ypPIP2 DWTIN AVbYD
NIPYPN 2¥ N1 1T 0M9 NVY NN 1O DOV 120 AN A5 Aeh B-301 Prann NIPYPT MTIEN
m>yab an oown 1PN B-16 T1ann nuvwpn anr onvp on B-301 pann nmepn B-301 1ann
PP RPN NOM MNP

INKD NI IINT DOM0IZN NIV MNDW NYIN NN WIWN NS Y¥ MY¥INNY wwn nwn
DIOIMNODIN IPNYL DIVIIVIIN TPV NANYNI NY MPYTI 190D N

DYO¥N TV DM .DNLIYN DXOYNND NP DOWNT DIINDIN SNNN (YPIPT D¥IN0N) DINNNNA DUYA : BYSO
MNNANND DMV DWPNIION NI NYAIRY DIRH |, DI0N0PY NNy Yy PIXN AININ XY DNNNNN
NI LIWZ YN ADYNR AW 70N AR TIND NP0 DY PN MRTPRM NP2TAY O ,nbnhn
219232 NN MPNN NEMPHN ¥7H 18-22 MMV NHOT 95% ¥ HON MNG D”9IIVAN 0NN amyb
AN TPNSN NV YPIPS PANHN NZ¥N P2 YN 1DANN MPPA VIDY 913 NRSH IMNNS 01 1Y 9190 A
02 (2w N AOY) PaTIN 22087 N3 M2 DMYPIT 23 NSDY DIOINDY T %W SW DMYHY APPTIL . MYIN
PITIVIN NZID? ¥ DXVIIVIIN TPIVAY . PATINN INA NV MIIN N9NHN MRNSNA 5Y NINA NHNYIY NYawA )
TPADS ARPI TIN2 M2N POIRI IN NUPYPN NNNL) VPP NIVIN NNV DUYTIR NYIYWD HNNY ¥2P2 N
YRR "N B-16 T1ann 0mvn nuvep §4%-1 Nva NNy 71927 TIN2 NN MV YW 73% IN3m (Nwa
NVN IPIPI MI0IN AMIPA ANNN OO PR DRI DM 9ITO0 NINP ,J0TN 109 DM’ DY PYsHNa
NONR NNNSNI DY INYKDY NIITN I PYIN DM D PYONY AMTI NMVST IIPN DX NPNON T3 "D
2% R¥1I NPATAN 97 DDYN NI HY YPON DIDM .OOVMVITI NPITAN >INND 19T DD JUNI NANA wIIVN
Y10 2V NYOUN 110N XD 12 103 .DPITAN MINK DODY ¥13 DY DO TUND 999 9w 1 NS TN ,N2NHN RNNSNa
DIONVIN MNNYI NTNDN MANSNN NN IPNON NYMINT DM DY PYIN DIY» 933 SOPa N9NKBN NRNSA
-DMNIN DNVT NRNYN NZNKBN NN 5P NNNSN XY MPYNR Nowpd WMo naown o9an oimm

YPAP M NNV MOS0 NMIND LIWD NONND NI2TN TNV ¥ OPOYA NNITH OYNNHNT YIDWY
YIUNT DN NPV MPINI DMPVY .INWHN NV DPTI9) DIV MPHRNT DVSIVITI IR NN PNaN
NI NoNNDA DY S5VTN AYNYN 1O TN ) TIN (MR MY AMI9n0) DOPYNIIPINN NN Sy
N2ARN HANSND NIN AN 0N NN .PIIN NPNWD TMD 1M 79)

NVVINY MO0 Nren

706-708 MY NTYUN 11990011 79791 ,273N1 MNAN W2 NINONY NTD 1T NSDIN {1991) 2 WYPI N OIP > T¥9IN
DI’D NPHRNN MHDBNI NI TDND T NINWD PIITHI PYRD MM (2004) > NPYONM X ITN 10 PBIIV 2 M8 0 TYEN T N1»0Y
Y 9 DMBT POTI NP 35 My 01T 9D — 2002/2003 Ty
‘Baas, R., Marissen, N. and Dik, A.J. (2000) Cut rose quality as affected by calcium supply and translocation. Acta
Horticulturae No. 518: 45-34. :
Bar-Tal, A., Baas, R., Ganmore-Neumann, R., Dik, A., Marissen, N., Silber, A., Davidov, S., Hazan, A., Kirshner, B. and
Elad, Y. (2001) Rose flower production and quality as affected by Ca concentration in the petal. Agronomie 21; 393-
402. . ‘
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Effect of Botrytis cinerea inoculum 2 c O
type and inoculation method on P Q 0
. .0 =
severity of gray mold expressed as > S 10
length of rot development along the 3 L] D
stem (A, C) and intensity of =
conidiation expressed as percent of rot nc:’ Q B
area covered by conidiophores and O

.

a Mycelium
o Suspension

4 Mycelium
conidia (B, D) in lisianthus pieces .

from Nodes 2 and 3 (A, B) and on
stem cuts in whole plants (C, D). We
inoculated the excised stems by
placing mycelial plugs on their
wounds or by inoculating the plant
tissue with- drops of an aqueous
conidial suspension, or with dry
conidia present in the air or dusted
onto the wound. Bars represent the

SE of each mean. - Time from infection (days)

Table: Effects of type of Botrytis cinerea inoculum on severity of gray mold infection.and mtensny of conldlatlon in lisianthus
stem pieces from Nodes 2 and 3 and on stem wounds of whole plants®, Results are presented as areas under disease progress
curves (AUDPC cm x days) and.conidiation (AUDPC, %xdays) through 6 days after infection. Data are shown in Fig.

< Dry inoculation
OBrush

Stem pieces Whole plant stein wounds
Inoculation Infection severity Conidiation | Infection severity.  Conidiation
P=0.054 £<0.001 . P<0.00! P<0.001
Mycelium 9.6 a 118.5 a 54 b - 150 b
Suspension 113 a 365 b 8.1 a 670 a
Brush dusting N.T.2 23 ¢ 0 ¢
Dry inoculation - -N.T. 7.2 ab 240 b

*20 = 1°C, 1020 lux and 97 + 3% RH. *Treatments in each column followed by a common letter are not 51gmﬁcantly dlfferent
from each other accordmg toF 1shers protected LSD test. °N.T. = not tested

' ' - — 1.5 L T
P<0.0001 (mo)papmmn (fon) pid g % {,
e
) 0.5 Q .::; 1.0 fooe il 2
N 1.25 -
X 125 2 © 05
o.
N 15 3
3 0.875 4 0 .
7 0 5 0 1 2.3 4 5

Node (No.)

Effect of node height on the on the severity of gray mold expressed as length of rotten area along the stem followmg
inoculation with Borryns cinerea mycelial plugs after wounding. Bars represent the SE of each mean.
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Effect of node position and cut
direction on severity of gray mold
expressed as length of rotten area
along the stem (A, C) and intensity of
conidiation expressed as percent of rot
area covered by conidiophores and
conidia (B, D) in lisianthus nodes.
Stem pieces were excised horizontally
from Nodes 1-6 (A, B) or excised
from Nodes 2-4 and cut horizontally
or diagonally (C, D) and were
subjected to conidia inoculation. Bars
represent the SE of each mean.

Conidiation (%)

Rot severity (cm)

8 . 6 8
Time from infection (days)
_ ‘DY NNY DY DINTII D13 Y0P MH3IN DRI MIPNN TN 1.3 1y
TIN INKRT DVMIDIL DY D22) PAINT IVINTY PN v 2-4 DYPI2] NYX11 NPITON DYPRNN 5123 SWoPa 'K
1272 PN TINN MIPY2 0-5 DP9 WP DY NNy 2Y DT 2 ONDIIN TINN N P90 v PN
Effect of node position on severity of gray mold in lisianthus stems pieces with horizontal wounds”. Results are presented as

areas under disease progress curves (AUDPC, ¢cm x days) and conidiation (AUDPC; % x days) through 7 days after infection
(Fig. A, B). ‘

Rot Conidiation
Nodeno. AUDPC P<0.001 AUDPC P<0.0001
0 2.9 d’ 32 c
1 5.0 c 98 be
2 17.5 b 131 b
3 219 a 205 a
4 16.4 b 170 ‘a
5 0 e .0 d

“20 £ 1°C, 5150 lux and 97 + 3% RH. “Treatments in each column foltowed by a2 common letter are not significantly different
from each other according to Fisher's protected LSD test.

Effects of node position and type of wound on severity of gray mold in excised lisianthus stems”. Results (means + SE) are b
presented as areas under disease progress curves (AUDPC; ¢m x days) through'7 days after infection (Fig. 3C, D).
Node no. and cut  Rot Conidiation
direction AUDPC  P<0.0011 AUDPC  P<0.001 '
Horizontal 2 15.5£0.5 a&° 21160 b
3 15940.0 a 320+0.0 a
4 15.0£0.0 a 315+5.2 a
Diagonal 2 82£06 b 70+11.4
3 16.540.3 a 120+14.7 ¢
4 16.8£34 a 1212334 ¢
F values for significance of major treatment factors and their combinations
Rot Conidiation
Type of cut Node no. Cut x Node no. Type of cut Node no. Cut x Node no.
P=0.0574 P=0.0041 P=0.0053 P<0.0001 P<0.0001 P=0.0859 -
Horizontal a 2 b ns Horizontal a 2 b ns.
Diagonal a 3 a - Diagonal b 3 a p
. ) ®
4 a 4 a

Y20 + 1°C, 1020 lux and 97 + 3% RH. “Treatments in each column follow

from each other according to Fisher's protected LSD test. n.s. = not significant,

ed by a common letter are not significantly different
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Effects of temperature and RH on the

rate of development of Botrytis cinerea-
incited rot along lower (A, C) and upper
(B, D) leaves expressed as the lesions’ 0

|
R

~ Time from infection (days)

— 0
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the SE of each mean.

DONNM DINSY DBY AT, 51N PPID D10ROTHY HY 09Y3 DXV MYN3 MATPRN 1.4 Y
7293913 26 -1 18 3 I TPRNN AATID AnNa L

WA A NI TNNRD NIPIN MBTENN 5¥ MM NNBIDY HYaYn :nYaD -

TABLE Effects of temperature and RH on the rate of development of Botrytis cinerea-incited rot~along‘ attached -
lisianthus leaves’. Results (means + SE) are presented as growth rates (mm/day). Data are. shown in the Fig. ;
Temperature (°C)  Leaf position RH (%) ‘

{node) 91-94 = 9596 97-99 . >89

18 1 2.20+0.32  3.27£0.46. 2.9420.49  3.10£0.95
(] 1174039 2.60+0.59  1.29+£0.95  3.20+0.69
20 1 3.67£0.21 220058 2.67+0.60  3.92:1.10
6 2.98+0.25 | 2.56+0.85 2.75+0.85  2.58+0.56
26 | 119035 0.96+0.08 0.2740.11  2.94+0.52
6 0.7320.52 _ 0.5420.64 031+0.11  1.46+0.31
P values for significance of major treatment factors and their combinations ] :
Temperature (°C) . RH (%) Leaf position {node) +Interactions P
P<0.000! P=0.0080 P=0.0014 . ~ Temp. x RH 0.0279
18 a . 91-94 b~ | a ' ".RH x Position 0.3842
20 a 9596 ab 6 b " Temp. xPosition = 0.4038 .
26 b 97-99 ab - . Temp. x RH x Position 0.7173
>99 a3 - - ' "

¥ Light intensity 5150 lux. , ‘

“Treatments of each parameter in cach row followed by a common lower case letter and fiumbers in each eolumn
followed by a common capital letter are not significantly different from each other according to Fisher's protected K
LSD test. ' : : " "
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Effects of temperature and RH on the o |
severity of Botrytis cinerea infection of 2
excised lisianthus stem pieces. Severity is P
. expressed as the length of lesions along i
the stem. Bars represent the SE of each. 0 2 4 6 8
mean.
Time from infection (days)
2523 0PI NTND NN 5Y PON NN ATIVIY NYOWN 1.5 1y
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Effects of temperature and RH on the severity of Botrytis cinerea infection and conidiation on excised lisianthus stem pieces”.
Results (means + SE) are presented as areas under disease progress curves (AUDPC; cm x days for infection and % x days}
through 8 days after infection (results of two RH levels are presented in the F ig.).
Rot development
Temperature (°C) RH (%) ‘
65 75 85 94 97 99
12 94 ¢ C 92 d C 115 d A 99 b BC 111 b AB 105 ¢. ABC
15 133 ab D 148 ¢ C 146 ¢ CD 167 a A 153 a BC 164 b AB <
18 . 186 ab C 178 b A 173 b AB 166 a AB 184 a3 A 177 b A
22 160 a C 208 ab A 181 b B 182 a B 179 3 BC 180 ab BC |
25 178 a A 212 3 A 212 g A 182 g4 A 174 a A 198 a A :
29 13 bec A 112 d A 47 e B 18 b B 27 ¢c B 26 d B
Conidjation . -
Temperature (°C) RH (%)
12 ob* B 30c B 240bc A 300 A 23.7b A 180b A
15 1503 B 243bc B 504p B 123.0b A 9963 A 12003 A
18 1653 B 351ah B 13063 A 1720a A 11354 A 15254 A
22 129 B 6033 B 14653 A 172.0ab A 157.0a A 09h B
25 15.0a B  4593h A 60bh A 36.9¢ AB 29.7b AB %0h B
29 ob - 0¢ - 0¢ - 0c - 23.7p - 09b -

Y Light intensity 5150 lux. '
“For each parameter, treatments in each RH column followed by a common lower case letter and in each temperature row e
followed by a common upper case letter, are not significantly different from each other, according to Fisher's protected LSD

test, Since the interaction of temperature x RH was found to significantly affect both rot development and conidiation (P < |
0.0001), the general effects of each parameter were not tested.
|




Effects of temperature and
RH on the severity of
Botrytis cinerea infection
of stem wounds of
lisianthus plants. Severity
is expressed as length of

- . rot dévelopment along the
-.stem. Bars represent the

SE of ea;h‘ mean,

Table: Effects of temperature and RH .on the severi
on whole plants’. Results (means + SE) are presen
days, respectively) and as rate of develo
severity is described in Fig.).

Rot severity (cm)

3(B
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ty of Botrytis cinerea infection and conidiation on lisianthus:stem woun_as'
ted asareas under disease progress curves (AUDPC; cm x days and % x -.
pment through 7 days after infection and rate (cm/day) of disease development (Disease o

: Rot severity Conidiation
Temperature (°C) RH (%) . RH (%0) :
‘ 70-85 85-95 >99, 70-85 85-95 >99° :
Severity AUDPC _ . L .
18 1.50+0.6  4.50£1.9 10.1+1.2 S 00 0.0 23554 : Lo
22 . 43715 6.12+15 8.0=1l9 0.0 0.0 20.7+4.1 - L
26 075402 1.75+0.3 7.2+117 0.0 00 7.7+54 : o
* Rate of development ' - -
_ 18 . 0.25x0.09 0.31+0.12 - 0.0 .00 3.7£0.9
22 0.23+0.18 ° 0.37£0.16  0.46+0.0001 00 0.0 254001
26 . 0.0420.03 . 0.06£0.02  0.28+0:12 0.0 00 13409

P values for significance of major treatment factors and their combinations

Temperature (°C) . RH (%)

Temperature x RIT |

Temperature RH (%)

Temperature x RH

. ' (°C).
Severity AUDPC : . Conidiation AUDPC B
P=0.0156 - P=0.0001 P=0.2573 ns. . <0348 ns. P=0.0001 P=03781 ns. ..
' : : 3 .
18 gh* 70-85 18 a 70-85 p
22 85-95 , 225 , 8595
26 - >99 ' 263 >00 g
Severity rate ' Conidiation rate , _
P=0.0251 P=0.0598,ns. P=06062 ns | P=0.04"  P<0.0001 P=02631 ns. - - &
18 ab 70-85 18a 70-85 |
22 3 85-95 22a 8595
26 b >99 26b  >99 4

Y Light intensity 5150 lux.

“Treatments in each column of either AUDPC or rate value
each other, according to Fisher's protected LSD test.

followed by a common letter are not significantly different froh'!.}-
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Effect of light intensity on the severity of
Botrytis cinerea infection of leaves of
lisianthus cultivars Yellow Catalina (A) and
Echo Champagne (B). The severity of gray
mold infection is expressed as percentage of
maximal rot area. Bars represent the SE of 0 2 4 &6 8

each mean. Time from infection (dayS)

TIRIINN LINT .AM2I NTINN HIZWI DI WY ANINA MDY L15W DD 912D Y0P NSAN NI 1.7 0

AP INNNY N5301 Yo
Effects of light intensity on the severity of Bosrytis cinerea-incited infection on excised stem pieces and leaves of two
lisianthus cultivars”. Results (means + SE) are presented as areas under disease progress curves (AUDPC; cm = days)
through 8 days afier infection. Data are shown in the Fig.

Severity (%)

Rot Conidiation
Cultivar Light intensity (lux) Light intensity (lux)

140 1020 4860 140 1020 4860
Excised stem pieces
Yellow Catalina 138.8+4.1 158.4+£52 173.4+£3.8 98.2495  130.5+13.7 187.0+24.3
Echo Champagne 119,8+3.7 130.4+6.2 140.4+3.1 82.2+9.4 66.2£11.6 104.5:18.8

Excised leaves

Yellow Catalina 427.5£96.7  91.6+373 8044249

Echo Champagne 522.5+45.7 32544814 201.2454.1

P values for significance of major treatment factors and their combinations

Rot Conidiation
Cultivar Light Cultivar x light Cultivar Light Cultivar x light
intensity intensity intensity intensity
Excised stem 4
pieces
P<0.0001 P<0.0001 P=0.3106 P<0.0001 P=0.0007 P=0.0763
Yellow Catalina a 140 ¢ n.s. Yellow Catalina a 130 p n.s.
Echo Champagne b 1020 b Eche Champagne b 1020 b
4860 g : 2860 3
Excised leaves : :
P=0.0023 P<0.0001 P=04146
Yellow Catalina b 140 g ns,
Echo Champagne a 1020 b
4860 b

Y20 £ 1°C, 5150 lux and 97 = 3% RH.

“Treatments of each parameter in each row followed by a common lower case letter and numbers in each column followed by
a common capital letter are not significantly different from each other according to Fisher's protected LSD test.

n.s. = not significant.
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Effect of a polyethylene barrier placed between the lower leaves and the surface of the growth medium on lower leaf mfectlon
by Botrytis cinerea. The seventy of gray mold infection is expressed as percentage of maximal rot area. Bars represent the SE

. of each mean.
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The effects of deep drip irrigation and polyethylene ground cover on K %
the incidence of gray mold of lisianthus stems (Commercial (1 P
Greenhouse Experiment 1, walk in tunnels 2004-2005) expressed as
number of dead plants. Different letters represent significant 70 110 1580 190
differences, according to Fisher's protected LSD test (P < 0.05). Time (days) L
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Table: The effects of deep drip irrigation and polyethylene ground cover on gray mold of lisianthus stems and flower yield
{Commercial Greenhouse Experiment 1, walk-in tunnels 2004-2005). Results are presented as means + SE. Dead plant
results are presented as areas under disease progress curves (AUDPC) for Days 70 through 190 after planting (number x
days; Fig.). ..
[ncidence of dead plants Yield (flowers/m”) |
Soil mulch  Drip irrigation (AUDPC, no. x days) 1st flowering stage 2" flowering stage
Bare soil Surface dripper  2432.0 a* 69.1£2.0 a 107.2£16:1 b
Soil mulch  Surface dripper  374.8 b 65.313.5 a 857£52 ¢
Bare soil Deep drippers: 3215 b 65.9:2.9 a 99.3+12.1 be
Soil mulch  Deep drippers 331.0 b 70.2+1.5 a 133.2+72 a -

“Treatments in each column followed by a common letter are not significantly different from each other, according to
Fisher's protected LSD test. The soil mulch x drip irrigation interaction was found to significantly affect (P = 0.0042-
0.0093), so the effects of the major treatment factors are not presented. :
2005 2004 MU NNY 11D PVL DIV PUNRIN NN TONN2 (%) DINIBN NYY DY DINDOT NN : 2.2 o2

20/4/05 1 8/4/05 12/4/05 3/4/05 23/3/05  10/3/05 3/3/05 24/2/05
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The effects of polyethylene ground
cover, Ca sprays and fertigation
treatments on the incidence of gray
mold of lisianthus stems
{Commercial Greenhouse
Experiment 2, walk in tunnels 2005-
2006) expressed as number of dead
plants. Bars represent the SE of &

P 0l pp-pa—_0=—T0 |
each mean. 10 30 50 70 90 110 10 30 50 70 80 110
Time (days) S

—
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Disease incidence
(no./plot)

o
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The effects of polyethylene ground cover and Ca Sprays treatments on gray mold of lisianthus stems and flower yield
{Greenhouse Experiment 2, walk-in tunnels 2005-2006). Dead plant results are presented as areas under disease progress P
curves (AUDPC) for Days 20 through 110 after inoculation (number x days).

Soil Ca Caspray Incidence of dead plants, AUDPC (no. x days) Flower vyield, Ist
mulch fertigation Whole plants Plant stubs flowering stage (no./m?)
1 - - - 114.6£372 a 904.1+186.5 a 52.6£2.6 a
2 - - + 306154 ¢ 480.7x196.8 b 54.0+46 a
3 - + - 63.4+t160 b 811.9+163.9 ab S24£3.7 a
4 - + + 39.7£26.5 bc 580.7+124.7 b 56.0+2.0 a
5 + - - 0 d 81.7£16.5 ¢ 36624 b
6 + - + 17.1£19.8 cd 3064239 ¢ 42.842.0 ab, -
7 + + - - . 6.6£7.0 d  86.5£252 ¢ 46.0=19 ab
g + + + ' 199+£12.9 cd 5724472 ¢ 48.2+2.5 ab-

P values for significance of major treatment factors and their combinations
Whole plant stem infection

Soil mulch Ca fertigation Ca spray : i r &
P=0.003 P=0.3063 ns. P=0.2325 n.s. Mulch x Ca fertigation 0.4570
-a - - Mulch x Ca spray ' 0.0381
+b + + Ca fertigation x Ca spray 0.5051
Mulch x Ca fertigation x Ca spray 0.5814
Plant stub infection .
Soil mulch Ca fertigation Ca spray P
- P=0.0001 P=0.9234 ns. P=0.0775  n.s. Mulch x Ca fertigation 0.9538
-& - - Mulch x Ca spray 0.1646
+b + + Ca fertigation x Ca spray 0.6007
Mulch x Ca fertigation x Ca spray 0.6767 .
Yield : -
Soil mulch Ca fertigation . Ca spray ) P i
P=0.0021 P=0.1042 ns. P=0.1839 ns. Mulch x Ca fertigation 0.2041
-a - - Mulch = Ca spray 0.7263
+b + . + - Ca fertigation x Ca spray 0.8461

. : Muich = Ca fertigation x Ca spray 0.5376 _
“Treatments in each column followed by a common letter are not significantly different from each other, according to
Fisher's protected LSD test. n.s. = not significant.
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Table: B. cinerea disease incidence in lisianthus planted in two densities in soil in a commercial like greenhouse following the first’
harvest (Field experiment 2005 2006). Resilts are presented as area under disease progress curve during 115 days (%*days)

Disease incidence, AUDPC (No/m’=days) Calculated percent incidence, AUDPC (%xdays) B
Conc. Whole plants Plant stubs Whole plants Plant stubs .
(%) Plant density (no./m-)
50 70 50 70 _ 0 70 50 70
Control "185.1b 937.ta 16844ab 24356a 2850b 10362a 25806a 26798a
Alternation® 96b 1893 b 650.6 ¢ 10956 bc  14.1b  2085b 10063b 12674b .
Mythos 0.25 16.4 b 56.8b 579.6 ¢ 8856bc . 254D 613b -~ 921.6b 1011.3b
. Teldor 0.15 293D 18500  1019.6bc  j1214bc  485b  2043b  12794b  1596.7 ab

Incidence of flower infection ’ .
Conc. Number/m” at 115 days AUDPC (No/m’xdays)

‘ (%) 50 70 50 70
Control 23 b 123 a 270 ab 895 a : . o
Alternation® 22 b 45 b 274 ab 300 ab :
Mythos 025 02 b 23 b 41 b 17.9 ab N
- Teldor - 0.15 05 b 29 b 94 b 46.0 ab

*Alternation of 0.15% Teldor (fenhexamide), 0.1% Rovral (iprodione) and 0.25% Mythos (pyrimethanil)

“Treatments in each parameter followed by a common letter are not significantly different according to Fisher's protected LSD
test. :

P values for significance of major treatinent factors and their combinations — number/m? of diseased plants

Whole plant ‘ Plant stubs ' ’
Control agent Plant density Control agent = Control agent  Plant density Control agent x
: _ {no./m?) . plant density i(no./m?) - plant-density
iP=0.0001 - P=0.00602 £=0.0029 P=0.0001 P=0.0042 . FP=0.3461 n.s. : ;
{Control a ~ 50D Control a 50b '
‘Alternation b 70a Alternation b - 70a
‘Mythos b Mythos b *
Teldor b - ‘ Teldor b -
P values for significance of major treatment factors and their combinations — percent of diseased plants .
‘Whole plant ' Plant stubs ‘ ) :
Control agent Plant density Control agent x  Control agent Plant density ~ Control agent x
‘ ' . (no/m%) plant density - {no./m*) plant density N
- P=0.0001 -P=0.0009 P=0.0121 P=0.0001 P=0.8527 n.s. P=0.6950 n.s. s
‘Control a 50-b I Control a 50
~ Alternation b 70 a . Alternation b - 70 s %
‘Mythos: . b Mythos b '
Teldor - b ___ Teldor b
P values for significance of major treatment factors and their combinations — incidence of infected flowers
Incidence at day 115 AUDPC
Control agént Plant density Control agent x Control agent Plant density ~ Control agent x
, (no./m?) plant density - “(no./m?%) - plant density
P=0.0092 P=0.0075 P=0.0592 ns. P=0.0683 n.s. P=0.0238 P=0.3211 ns. SR 55
Controi a . 50 b. Control . " 50b 5
~ Alternation b 70 a ' " Alternation : 70a : ]
“Mythos b _ Mythos : '
Teldor -b Teldor

“*Tréatments in each column followed by a common letter are not significantly different according to Fisher's protected LSD
“test; n.s. = not significant. : ‘ :




Table: Healthy plants left at the end of the first flower harvest in commercial gr
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two plant densities were initially planted and chemical sprays were carried out

Percent healthy plants Healthy plants (no./m>)
50 70 50 70
Control 47.8+74 37555 239437 31.5¢4.6
Alternation® 74.8+2.8 588+2.7 37.4+14 496223
Mythos 025 74.6+76 68.5+4.8 37.3+3.8 57.5+4.0
Teldor 0.15 63.0+2.6 63.1+5.8 31.5+1.3 53.0z49

P values for significance of major treatment factors and their combinations

eenhouse experiment 2005 2006 where

% plants Number of plants

Control agent Plant density Control agent x Control agent Plant density Controi agent x
(no./m?) plant density (no./m*) plant density

P=0.0195 P=0.0087 P=0.0592 n.s. P=0.0383 P=0.0001 P=0.3211 n.s.

Control a 50a Control a 0b

Alternation b 70b Alternation b 70 a

Mythos b Mythos b

Teldor b Teldor b

“Treatments in each column followed by a common letter are not significantly different according to Fisher's protected LSD
test; n.s. = not significant.

Effect of planting density and fungicides sprays on quantity measured as number of harvested flowers during the first
flowering wave and quality of harvested flowers measured as flower length and weight and the number of buds in a single
flower (values=SE).

Flowers quantity (no./m”) Flower length (cm) _ Buds (no./flower)  Flower weight (g)

50 70 50 70 S0 70 50 70
Control 46.8+4 .3 59.443.2 78.0=0.8 78.0+0.5 79+04 6.7x04 109.0+3.5 102.0+3.3
Alternation® 46.6+4.5 65.5+1.8 79.0£2.0 78.0+£0.8 72403 6.8£0.8 106.0£2.0 100.043.2
Mythos 0.25 50.544.5 61.7+3.5 79.0+0.8 77.0+1.8 8.4x0.9 7.0+0.1 116.0x4.} 103.0+1.7
Teldor 0.15 50.4+0.8 59.4+1.5 80.0+14 77.0+0.7 7305 6.4+04 110.0+2.1 101.0£3.0

P values for significance of major treatment factors and their combinations

Flowers quantity

Flower length

Control agent Plant density Control agent x  Control agent  Plant density Control agent x plant
(no./m?) plant density {no./m%) density

P=0.6929 £=0.0001 P=0.3638 ns. P=0.9081 P£=0.0914 P=0.6376 1.S.

Control a 50b Control a S50a

Alternation a 70 a Alternation a 70 a

Mythos a Mythos a

Teldor a Teldor a

Buds number Flower weight

Control agent Plant density Control agent x  Control agent  Plant density Control agent x plant
(no./m%) plant density ' {no./m?) density

P=0.3969 P=0.0111 P=0.8376 ns. P=0.1346 P=<0.0001 P=0.5416 n.s.

Control a 50a Control a 50a

Alternation a 70b Alternation a 70b

Mythos a Mythos a

Teldor a Teldor a

*Treatments in each column followed by a common letter are not significantly different according to Fisher's protected LSD

test; n.s. = not significant.
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Table: Effeci of planting density and fungicides sprays on quantity measured as number of harvested flowers during the second
flowering wave and quality of harvested flowers measured as flower len
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[

gth and weight and the number of buds in a single

flower (values+SE).
Flowers quantity (no./m’) Flower length (cm) Buds (no./flower): Flower weight (g)
50 70 50 70 50 70 50 70
Control 82.0t11.4 79.0+13.6 105.0:2.8  103.0+£2.3 134422  15.1+1.1 135.0x122 147.0+54
Alternation® 119.0£7.2 1250£11.7  107.0£2.2 107014 10308 12.020.6 112.0«75 124.0+5.3
Mythos 025 123.0:8.0 142.0£3.5 107.0£22  103.0£3.0 109+£12 112+12 117.0+83 112.0+6.6
Teldor 0.15 111.0+£5.0 132.0£115 110.0£1.3 102019 10.8+1.1  11.0£0.7 119.0+1.4 116.0+4 9

P values for significance of major treatment factors and their combinations

Flowers quantity Flower length :

Control agent Plant density Control agent x © Control agent  Plant density Control agent x plant
{no./m? plant density (no./m?) * density

P=0.0.002 P=0.0331 P=0.3448  ns. P=0.6031 P=0.012 P=0.2497 1.s.

Control b 50b Control a S0a

Alternation a 70 a Alternation a 70 b

Mythos a Mythos a

Teldor a Teldor a

Buds number Flower weight

Control agent Plant density Control agent x  Control agent  Plant density Control agent x plant
(no./m?) plant density (no./m") density

P=0.0088 P=0.215 P=0819 ns. P=0.0007 P=0.3477 P=0.3641 I.S.

Control - a 50a Control a 50a

Alternation b 70a Alternation b 70 a

Mythos b Mythos b -

Teldor b . Teldor b

*Treatments in each column followed by

test; n.s. = not significant.

Flower yield (no/m?)

1207

Qo
o

o
ht

Plants/m?

70

....................................

P=0.0002

P=0.001
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Table 5.1: Effect of s0il cover, in-bed aeration and fungicides spr:ay_s'.du-the incidence of _stem stubs infected in commercial - kES
greenhouse experiment 2006 2007. Incidence is expressed as AUDPC (no.xdays) through 63 days (values+SE)

1 ’ 1

Soil cover Forced aeration Chemical agent ‘ _ R
. - Switch . Mythos .
s - 481.0+37.7 a A 11694258 a B . : 171.7+453 a B
= + 27174652 b A 146.0+40.1 & B 174:0¢168 a B '
+ - 3743835 ab A 101.5+28. 6 a B 104.6+48.1 ab .B
4 + . 297.0:64.6 b A  938:292 a B 662192 b B
P values for significance of major. treatment factors and their combinations '
Soil'cover Fotrced aeration Chemical agent Interactions
P=0.0572 P=0.0325 P=0.0002 : _ . )
- a - a .- a Soil coverxForced aeration ~ P=0.0787
¥ a .+ b Switch b Soil coverxChemical-agent P=0.0451 L
Mythos b 'Forced aerationxChemical agent’  P=0.0375

*Treatments in each column followed by a common lower case létter and numbers in each row followed by a common capltai
letter are not significantly different according to Fisher's protected LSD test
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Table 5.2: Effect on quantity and quality of flowers in wave 1 and quantity of flowers in wave 2.

First wave Second wave
Forced Chemical Flower quantity Flower Buds Flower Flower quantity
Soil cover aeration _agent (no./m?) length (cm) (no./flower) weight (g)  (no./m?)
- - - 44.0£2.7  82.1£12 6.38+0.29 101.2=4.0 115.6+5.0
Switch 534436 84610  6.71+0.18 08.9+5.0 128.1+19.9
Mythos  42.1+1.8 82.0x1.9  6.36+0.17 96.4+5.5 104.7+4.1
- + - 49.0=1.9 83.50.7  6.95+0.32  101.8+4.3 122.1+22.1
Switch  48.9+1.0 84.5+0.7  7.1340.13 99.0+2.9 124.6x15.0
Mythos  45.5£3.2 83.4=x1.5 6.99+0.08 99.7£3.9 104.1299
+ - - 49442 8 81.740.5 7.98+0.35 121.4£22 13591154
Switch ~ 52.7+1.7 81.5+0.9 8.58+0.43 120.7+4.3 163.2+10.3
Mythos  42.0+1.8 82.0+19  6.36+0.17 96.4+5.5 140.0+6.2
+ + - 48.9+3.1 81.6=1.6 7.91+0.29 116.4+3.9 134.0+6.0
Switch 494436 83.1£1.9  8.46+0.31 119.2+1.7 141.2+6.1
Mythos 52 8+2.1 §1.8+1.1 7.38+0.24 113.2+£3.5 121.2+8.1
P values for significance of major treatment factors and their combinations
Flower quantity first wave
Soil cover Forced aeration Chemical agent Interactions
P=0.0322 P=0.0225 P=0.0112
' -b -b -b Soil coverxForced aeration P=0.0527
+a +a Switch a Soil coverxChemical agent P=0.0631
Mythos b Forced aerationxChemical agent P=0.1148
Flower length first wave
Soil cover Forced aeration Chemical agent ~ Interactions
P=0.0972 P=0.0625 P=0.0772 '
-a -a -a Soil coverxForced aeration P=0.0722
+a +a Switch a Soil coverxChemical agent P=0.0681
Mythos a Forced aerationxChemical agent P=0.0475
Buds number first wave '
Soil cover Forced aeration Chemical agent Interactions
P=0.0122 P=0.0225 P=0.0442
-b -b -a Soil cover<Forced aeration P=0.0681
+a +a Switch a Soil coverxChemical agent P=0.0658
Mythos b Forced aerationxChemical agent P=0.0992
Flower weight first wave
Soil cover Forced aeration Chemical agent Interactions
P=0.0172 P=0.0629 P=0.0992
-b -a -a Soil cover<Forced aeration P=0.0687
+a +a Switch a Soil cover<Chemical agent P=0.0771
Mythos a Forced aerationxChemical agent P=0.0885
Flower number second wave
Soil cover Forced aeration Chemical agent Interactions
P=0.0592 P=0.0678 P=0.0092
-b -a -b Soil coverxForced aeration P=0.0837
+a +a Switch a Soil coverxChemical agént P=0.0751
Mythos b Forced aerationxChemical agent P=0.0975
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1 [T CvABC biue 1 _ CvABC Rose
i ;. Rows  Polyethylene ‘E
P | inbed soil cover P ‘;
5 8 [ S 6..‘..“.,,-,,,,,,,(}, ________________________ 5 8 b
Faf )
- Q
& 5
g o
£ 4- g 4 i
@ o 5
2 o
0 0
Time (days) Time (days)

13 NEIN INNT MY MDD MU0 NERIN PUPD 212 0N 1I90P) DNR TNNY IMNHT NOIN0D 19N Y1y TR0 6.2 10y
TN DI RNUNZ 1) KD DN DIRN JYW ANV DIPM 5511 DI0N0DY JY DN MU MY TN 1900 ¥R N9 1T
NIPYN NP3 VR NN NRITNNN DI 91T TH M0 Y N nen
MWRIN Q0PN 232 DN VORI DND DNDY HNWN) NPNBA MNNIAN IMIPYZ INND NVYI NUINNRN MK Y2y MMV ;6.3 N0
P DM IPTI I NWIAN INNT MY MIMDA MTNI 0D 7321 NUNIN 712 NN M Mnd NN 3 (wiw 913 Nn
NOMP NPT ADAYN NN DML NNUNY 113 XD DN 0N T¢ MY DIP 9937 _DIMNODY S¢ DM WE MY NMIYR 100m

Dmen
First wave Gray mold Yield
Soil Incidence Flower
Rows polyethylene (AUDPC, quantity Flower Flower buds Flower

- Cultivar in bed. cover no.xdays) (no./m>) length (cm) (no./flower) weight (g)
ABC blue 6 - 483+6.6  17.244.5 72152  3.27+0.77 46.4+6.78
ABC blue 4 - 91.0+40.6 15509 724440 3.58+0.56 46.1+£7.30
ABC blue 6 + 154.3+27.4 24.3+2.6 88.2+3.4 553+042 68.6+6.23
ABC blue 4 + 165.2427.8 36.844.4 88.0+0.6 6.02+0.13 66.1:0.42
ABC Rose 6 - 204.6£67.2 293242 91.2+0.5 6.03£0.35 80.3t6.8
ABC Rose 4 - - 25961320 38.8+8.1 88.4=3.8 5.50+0.38 73.2+19
ABC Rose 6 + 170.5£76.6 39.5=10.2 89.4+5.6 6.72+032 76.6+12.7
ABC Rose 4 + 260.5+56.7 48.1£5.9 B6.0+£7.0 6.73+0.25 63.0+14.7
Second wave PTI XY n"0 90 Spwn
ABC blue 6 - 62.3=8.0 107.0+5.1 10.93+£0.92 94.7+5.6
ABC blue 4 - 46.5=2.3 107.8:2.8 10.17£093 97.5+7.7
ABC blue 6 + 61.3£14.0 107.5+0.8 10.78+1.34 103.1x10.5
ABC blue 4 + 65.7£9.2 113.1+0.5 11.50+1.08 110.5t14.1

: 19 72 2w

ABC Rose 6 - B9.5+8.6 103.9+24 11.12+0.85 107.426.5
ABC Rose 4 - 74.8+1.9 104.2+5.3 10.73+£0.93 - 101.3+£14.2
ABC Rose 6 + 86.7+6.9 105.9+3.6 11.23£0.62 109.5+4.7
ABC Rose 4 + 129.8+6.8 96.8+6.6  12.15:0.93 88.2+7.1
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.oin*n 5/2/08 . ynio 17/1/08 y'no 3/1/08, w90 21/12/07, ointn 3/12/07, 270 I
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Y1990 : Gray mold - vieid i o Do
Disease . '
999 9T DoD (AUDPC quantntjy Flower Buds Flower ‘;._'_
AN NN MWD N DY no./m**days) (no./m’) !ength (cm) (no./flower) weight (g)
A - - - - 284.1+12.9 573205 91.4+L.8 5.61+£0.20 59.0+2.4
B - - - + 139.3£6.3 57.9+1.5  90.0+0.8 5.33#0.32  57.i+4.1 S Lo
C - - o - 372417 56.1x1.9  92.8+1.0 5.88:£049 64.7+4.6 e
D - - vm o+ 1335#6.0 S51.8+0.6  90.7x1.6  6.30:0.00 70.9+2.7 B Co
E. - - 0T : - 392+1.8 - 54.5£3.7 92512 6.3540.19 65.9+3.0
A+ -+ - - - 141.0+6.4 58'.64_%3.1' 91624 5.89+0.07 - 67.9+1.7
B+ ~ + - - ‘ .".. 139.6+6.3 6L.5£1.0 93521 551+0.16 66.1£2.6
C+ + . - 5 - 35.8+1.6 - 584+04 93.5+1.9 6.11x0.12  68.9+3.2 ‘
D+ + - 9y + 77.0+3.5 554=0.8 91.9+3.3 5.7820.09  65.6%5.1 I
E+ + - omv - 47.7422 55621  92.0+14  596=0.12 67.4x1.] R
F _ + . WP w 35.8x1.6 56.1+04 92.7+15  6.26+0.15. 70.3%3.7 :
G - + - 9 . 120.0£5.5 38.1x0.7 94314  6.25+0.09  71.9+3.3
H - + 9 P C28.5+41.3 0 565402 94.3x1.2 6.50+0.13  72.8x1.0 .
- + omy op 26.6+1.2 503431 90.7:14  6.26+0.34  69.6+4.8 N S
Fr + + - op 293+1.3  55.0:1.7 924+15 623:032 = 70.2+3.3 .
G+ +  +f - o 81.3£3.7 57.0£1.1 923£15 6.1620.19 67.9+3.6
H+ + + 9 wop 25612  54.0+£3.3 92.5+2.1 6.14+024  71.6%3.7
|+ + T+

oY P 7.3+0.3 544+2.3  922+10 6.39+0.21 75.4+£1.3
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91950 Graymold  viald
Disease
incidence  Flower Flower weight (g)
S 9T PR (AUDZPC quanti Flower Buds (90 cm flower
MK NN Iy MR by ho/m™*days) (no/m?) length (cm) (no./flower) length

A - - - - 417.9+40.8  140.236.6 127.9+£0.9 6.46+0.40 72.5+£3.4
B - - - + 104.3£12.3  131.0x12.1  125.9+2.8 6.89+0.53 80.2+4.5
C - = - 29324286 159.83+7.6  129.2+3.0 7.35=0.19 Ta78.3£2.4 i
D - - o + 127.7£19.06  140.5+3.2 130.4+2.2 7.068+0.05 75.60.4
£ - - DT - 207.2+£26.0  164.2+3.7 I26i9:t3.2 6.65+0.47 76.9+£6.5
A+ + = - - 206.7£27.8  132.8+9.2 128.1+4.6 7.59=0.38 38.7539
B+ + . - - + 45.4+£7.0 136.1£16.6  125.1£2.7 7.13£0.26 80.8£2.8
c+ + - m - 173.0£21.3  166.1£10.4 127529  7.04x0.14 _76.0£1.9°
D+ + - 5N + 19.243.6  151.6£193  126.0+1.9 -° 8.25+0.42 86.4+3.4
E+ + - DN - 143.7¢174  150.128.3 126.634.1 7.30+0.31 82.4+3.3
F - + - Wwp . 107.9+1.4 153.649.6 129.1£1.5% 6.52+0.37 73.9+2.3
G - + - m 253.2421.5  140.949.6 132.3£2.9 8.26+0.17 86.2+2.1
H - +  5n ywop 113.4212.9 161989  131.9£1.2 6.63:0.41 71.2+4.3
| - + omy p 158.5221.3 1506151 127.6:2.6 7.41+0.15 81.7+3.0
F+ + + - WP 67.3x17.5 145.1+4.4  130.4=1.6 7.33+0.38 81.1£3.7 ‘
G+ + + - 5 67.9+13.5  143.9+13.4 127.8+33 8.35+0.48 92.243.6
H+ + +  5m wp 41.3+9.0 - ]60.2&9.5 126.1+3 .4 7.71+0.14 88.1:1.8
I+ + doomb wp 187.7424.7 141.0x129 1269+3.7 7.34+0.37 86.3=5.6
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