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Abstract

Molecular and physiological research on the impact of agro-technical methods in viticulture gives us
interesting insights on the globally popular field of wine industry. For thousands of years the wine
industry has significant nutritional, economic and cultural value; therefore, it is not surprising that so
many researchers are interested in it. Many aspects of wine quality and style are subjective, which
makes the discussion and development in the field so interesting. The growth and management of
vineyards, is an expertise and knowledge and experience are required to create an attractive final wine
product. Israel has developed a profitable wine industry and has even succeeded in exporting high
quality wine to various countries, a market which is continuing to grow and develop. An important
aspect of vineyard management focuses on ‘Canopy management’ which include three major facets:
positioning the shoots, thinning shoots and clusters, and leaf removal. The annual cost of these
‘Canopy practices’ is very high. It is necessary to perform these procedures correctly, according to
each vineyard's phenological and geographical parameters. In Hebrew, leaf removal-"Chilun" comes
from the word window, where leaves are removed manually or mechanically, usually from the cluster
area in order to improve of radiation and ventilation conditions. Leaf removal affects the micro-
climatic conditions around the clusters zone and trigger different physiological and biological
mechanisms. One of the results of leaf removal, is a significant reduction in disease development,
which otherwise force the growers to treat the canopy expensive and sometimes ineffective fungicides
during the season. There are three parameters in leaf removal: Intensity- the amount of removed
leaves, location- selected zone around the clusters and timing- the cluster's phenological stage. In
Israel, it is common to apply leaf removal after fruit-set while here we suggest to do it at the beginning
of flowering, from both sides of the row, starting from the base of the shoot up to three leaves above
cluster zones. Recent studies show that this type of early leaf removal significantly reduce cluster
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rotting and incidence of "Grey mold" caused by the fungi "Botrytis cinerea”. In light of this finding,
early and intense leaf removal could be practiced as technique for reducing other severe folliage
diseases, which dramatically harm the yield and quality. Powdery mildew and especially Downey
mildew, caused by the pathogens Erysiphe necator and Plasmapora viticola, respectively, have yet
to be focused on in that aspect and it's necessary to see if and which resistance mechanism is triggered
against them. Those diseases attack the vine all season long, but harm the clusters at early
phenological stages, from flowering to a little after fruit set. It is known that radiation affects the plant
development but also the plant's pathogens. In order to investigate the resistance/tolerance potential
against Powdery and Downey mildew, we performed a three-year experiment in the vineyard. The
experiment was conducted in two geographical areas in the Golan Heights. One at Gshur vineyard
located 364m above sea level and the other at Merom-Golan vineyard, located 947m above sea level.
The experiment contained three cultivars: Cabernet sauvignon (CS), Shiraz (SH) and Sauvignon
Blanc (SB). Through flowering till after fruit set, we recorded the micro-climate conditions around
the cluster zone, berries resistance to artificial inoculation in the lab and evaluated the incidence and
severity of natural infections and sunburns in the vineyard. In parallel, we tried to find the biological
and metabolic mechanisms which are activated in the clusters, as a result of early intense leaf removal
as compared to control (non-defoliated vines). The mechanism analysis was performed through gRT-
PCR, in order to quantify expression of potential genes which are known to be part of the plant
defense mechanism. In addition, we scanned and characterized secondary metabolites using
"Untargeted" LC-MS/MS. Main results: We found that early leaf removal in the vineyard showed
a clear trend and sometimes significant (p<0.05) of Powdery mildew reduction on clusters. Artificial
lab inoculation in 2020, showed a significant difference in Downey mildew incidence between early
leaf removal treatment and control, in favor to early leaf removal. Cluster sunburns were significantly
reduced by early leaf removal, two folds in Shiraz and Sauvignon Blanc cultivars, as compared to the
results of standard treatment later in the season. Significant differences were found in the number and
amount of secondary metabolites as detected by untargeted LCMS between berries from early leaf
removal and control. The most significant difference was observed in Gshur site in CS, one week
after early leaf removal (p<0.05). Most differences were found in the Flavonols group, a known group
of plant defense compounds. A unique secondary metabolite which showed a consistent increase
among all different comparisons: site, cultivar and phonologic stage, also belong to the Flavonols
group name: 5,7-Dihydroxy-2-(4-hydroxyphenyl)-6-methyl-4H-chromen-4-one. We did not find
significant differences in defense related gene expression that could indicate any clear influence due
to early leaf removal treatment. Understanding the impact of "early leaf removal” on the mechanism
of the vine's cluster pathogens resistance towards Powdery and Downey mildew can have a financial
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impact on wineries and growers who invest good money in agrotechnical practices and fungicides

spraying every year.
Keywords: Canopy management, early leaf removal, Powdery mildew, Downey mildew, Resistance,

Secondary metabolites.
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-1 NYOWAR POR OONAY WOW W 27 .MPDWRY 771277 21w HW 77700 1120 DR NDWH 23 0w
QPR VYAD P 7P SV DORIN2 DONNONAT DUNAXY T2 221N OV .DNNY YW MYANDIT N1 X 29PN
DNA 737°n :077°1°2 02110 2°113331 717 76T Ap°vnn ,NORNT 7R02 M2AN0TA AREIND DT, WHws NPn 2oVl
UV-B nrap (Wargent and Jordan 2013) n1p modh 2°9230m0 0°2°7 1IN0 2°0ITOPINLIR MY
.(Berli, Fanzone, and Piccoli 2011)1:102 oo 1wi1 220 2120n5 115777 2197 19°HR DY Man Myown 7707900
(Fourtouni, 7°van MANoNa Y YwWn% ,MNW 0°0772 2PANY 02NN PY Mwe wownh i 7212 UV nmp
TRXIND 0w AT N?12°2 nwaoin Phycomyces -7 210m mvsa 7321m Manetas, and Christias 1998)
7Y TR LN 2°IND O Anw 192 ayown UV nrap ,axain 90 (Ensminger 1993) UV-B nipn

N1 AN NIIVA NODIT DOHPR-1TPINT NN MNE-1AND XPIVIRA DY TnYown X

23937 Dinnent 4.5

3-7 7v I 7700 a7 .1 .000p0Y 2025w 49 nphnnmt 9193 TORINID NNNA RO AT NINona
(1 'on APR) .MpRuEm NPT 4 5mMa nRY Lahwan W3 (ma ) JRYARDT 25w .20 ,19n KD nwaw
2731 19122 1727 AYPW PWRT 22W L30T TIN2 DY MW NYAR1A Moavn mvis 25w 9a2 .(Keller 2015)
(Bottcher, o>&ni1 npyom mironnn ,(Bottcher, Boss, and Davies 2013) 1272732 7°99-7373 191 5w 7707
TP NN MM 77 0 03 w7 a9pna .Boss, and Davies 2013; Petrasek and Friml 2009)
T ARODR L, 0000PN DOIIRY N2 PTNY AVATY Mnnona-yara 2w 25w L(Keller 2015) noHxi1 nvawaRy g3
.(Nimi and Torikata 1979)(Nitsch et al. 1960)(Ristic and Iland 2005)PopRi 1m0 w12 370
I3737 NPWARY K27 29w DORINRY 0°332 27O NY "10°22 MWD AR 220 2210 ABA 112717 110702 7109V -30a2
Gambetta et al. 2010); Pattison and Catala 2012;(Koyama, Sadamatsu, and Goto-Yamamoto 2010

(Cadot, Miflana-o°77°m1 227997 ,1929m ,1270Y 2w °30IK SRR MN20ET 3w anwpa- Y12 Swow 25w
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,2J3037 NID3INM O°RNA 1912 709 "y a7 -aama .Castelld, and Chevalier 2006; Rogiers et al. 2006)
NM2VXT ST DY I9°HPa Yax ww (NP 1IPI123)22010 MNAvka L12° Nk ABA 1m0 115772 oo oy
; PUMTT 22T 2O NPLMR MM N ,a9WT I PV Y 20 Navn L DOPIRRIVIR 2O0IND
NPRN-1°2 IR RN 1917 Navp w020 25w (Rogiers et al. 2006; Huang and Huang 2001; Jia et al. 2011)

.(Considine and Knox 1979a) o°Xn AR Ma%w Ninpa NpIona? 72°2m0

1 'on KR

iskiablsRabubRedisigblahi

MPRLIM NPT (4
mwamoma (3

ARO7 2w (2

7m0 moan (1

712507 2372 2713

0 20 40 60 80 100 120
ikablalaia)

23737 NITNDNT DMUMRIT 202Bwa N2 7R Nvswm Nwn 4.5.1

N¥An 27211 -Flavonols 71 119772 11w 9932 9powa ,a30p% a9°wnn aRYIND 7INwn 09°%p2 2091197 2070
np .(Harborne and Williams 2000)572°20 mpyY 22309 TA10 maXn 2w 7377 NII¥n2 07°pona oonTn
78137 2o5(Palliotti, Gatti, and Poni 2011) 119°%-119°%p 07 D22 7911 30T NDW9p M120yH A2°2m wnwn
NIWYH 3T N2 22 nnn L(Palliotti, Gatti, and Poni 2011) 217 93732 2°Xn npon By avewn apy
mn2 5 (Jordan 2011)7maan 100 9xIN2 2wn m0 2000 - Methoxypyrazine 2 ,1nKa mxain 11902
SRV IDWN 71T INMANONTY PWRIT 25wa a0 3oan jpan .(Young et al. 2016)2° R0 2O TR0
1R nean L(Keller 2015)0nK mxmIn 0122 P92 wnwn A1 2902 1PN DAR7 .00 PHavoa DTN Pyl
MANoNI HW 7 25W2 2RI POPIRD MOIPIIDD WAWAT IRDIVD IV R A3 NINNDNT W NWRIT 29w 11N
.; Zhao 2012)(Petrasek and Friml 2009 23737
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PR 25W2 93932 N9 NS 4.5.2

O°P1I97 NXIAP 07 T332 27w 0°0 12017 D200 0°3°70N A2 MYDWHT N1TIINT MXIAPT NN

N?12°7 MINNONAN DY N2 AYOWT 73 ,NINIM 23772 Jup W 93,710 93732 0910 DW NO0MT NN IR
MRG0 2025w L1013 .Ros Barceld et al. 2003)(Keller 2015; 172°20 *Xin 1 oy 772007 12w
772 2°%07 C1wa nwnnn kN2 Do ninro L(Singleton 1992)10 MR ¥axh 0157 01N 0°91197 ANy
(Weaver noR1%n 73mIn DINeo 21701 X7 7101 MIADm 3w pow 780 1907 K17 002 poynws 59
(P. H. Li n11u91 nvawpa 5w wpna any 3T R a8min 2190n2 o°uo ninro .and Herrmann 1997)
NPVITOPINVIR MDA 72 PPvn 2107 MPPRM DWW 2°0p1NT a0 N¥IP Oy SumIRT nyawvs 71ana .1989)
570177 TRIIDIND271D 91902 N2W MR RN VAP 107 707 30-40% 001w 1PY SRIN QY MITTNANT2 M2WNI
o790 2199 .(Humphreys and Chapple 2002)( 2002) (2 'on q1°R)2°21157 NTND 991701 DX IRWA P2 »hnn
TR INOMIT DUTIRY D221 NTNIOY MR MXAIT NINI0 PA TN 97 NI AWR N0 X R
npoma o°9oa nxiap (1 'on owan)(PAL)(Heldt and Piechulla 2011) 18°% momK 11987219 XIP1 17 N2
yawh mponan ,(Singla et al. 2019) Flavonoids 1 Non Flavonoids ,im17 *121991 7121 mbva mxiap snws
72105 995 7172 17230 130T N 2R RN2 112 naven Non Flavonoid 20911977 n¥1ap nn .nvap y mxiap-nn
,Stilbene(Roupe et al. 2008) NX1P1 37 13PN NIAINA NPIIDT NPV AXIAPT NN LARITI NPINND 02100 7Y
7¥12p 72302 72701 Flavonoids 17 nx1ap .Stilbene synthase(STS)(Yu et al. 2005) 1R >7° 5y noyow
mnnana nopna UV-B nrap oowo nwnwn 1 ax13p .FLS oonara 72w nwsn2 awx Flavonols owa no9io
aonu nnon onk 7w Flavonoidsy Non Flavonoidsh nxiap 12 .(Kolb et al. 2003) nonywkan (a0
mNdNAN 25w v MavKn 0°5°70N7 217 Nk nonn a1 ok L(CHS)(Yu et al. 2005) Chalcone synthase
Non 7 n¥1p MY AR P27 TNIE v 19 ok XOR Flavonoid noapows ax1apn 111907 L7300 YW PwRan
FLS o nari 5w nrnpon 720m? qwana .(Schrdder and Schroder 1990) ovnw apy *Xin? 72105 Flavonoids
DOPPIYAY DOIIROXIIRT NTN1O? Rw P2 ki flavonoid 3-O-glucosyltransferase(UFGT) ooraxi 1w

.(X. J. Li et al. 2016)017%:77 2% nX 197
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PAL
CaH 3
Phanylalanine —=  Cinmamate —& p.Coumarale
General
* CoA ligase ' > phenyipropanoid

pathway

"
7’
%/\QR-H cinnamoyl-CoA

A-0OH pcoumarop-Cod

SCoA
STS
ax CHS
4 CoA SH + 4 CO2 Malonyl-CoA oA SH + 3 CO2
HO O ™ \)(@f
RaH pinosyivin R«H pinocembrin chaicone
OH o OH - reaveratrol OH naringenin chalbone
LS.
v
T
STILBENOIDS FLAVONOIDS
UFGT

.0°9119°919 1YY INON IR 91701

272 19 4.6
TR 7P YW NN Q7P N9 R Q218 NMANDNT YY INYOWI2 Mty N1 MYwn N

NYXIN T VW NIPDWRT P YN 2OV 03w DW A0 TV WA NPARNA PR 229V N0 9912 5T 200 N9 LpTN
TDOAT I 21971 W17 PIDWRT TPAW *107 T A1PY M2 I9WM MK DW 2ORIN NIXMN TN TN OTE 3w
MAD %Y ¥ own M0 NN SW NRTRIN ADIPNA PIR MW NPT 22PN LTI 09V M9 O NIMYAYA 7aVNn
.(Koundouras 2012) .11°1210 77372 12 PI0WRT 702 9303 273 20 D0 701 1992 112 PIDWRY 20A0A0
TPWATT MW OV T MNP YW 0RO QY INIRD 21OWR 7NN ,079071 22T 2T NIVPAR IRXIND
YR’ 7237 QTP NI IRED 19192 Twvaw Ipnna . (Poni et al. 2006)(Intrieri et al. 2004)712°1 >R
731 , flavan-3-ols,flavonol 7737570 DR n°9°%¥00 ,nH9077 QUIIROXIVIRG NIND L9707 27211999100 N DX

.(Kamila M. et.al 2016)

1ARY nonws- M3 nYonn 4.7

QW WP MWNIRT 2w MWPT NPYAT AR DR MY X027 080187 YW XN DY O2DIVIKRI IMNT TV

VAT .0°27 77277 NI WANWI? MK DOXORDT DRI PN 2w 21071 210 AN M2 270D AR T 7N L
Y07 DNWRT DPMINI0AY 2°2pn2 ,212° IRV MPmAn YN TA10 °pP 919°02 27NN 09170 71270
(Powdry 1P nYma man ,0057 IR M5PINT MATT MOART P2 0287 oMoy Q78T NIN22 ,72°202
Plasmopara vx>mxxm Erysiphe necator 71w >7 5y ninaaii (Downy mildew) 197 nsmwsy mildew)

2PPNIY NIA OV 19AT YW AR AP0 2190 20PN 2301012 1977 2UATIAIRG CIw L TaRNn2 viticola
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7V DOYIW T ANWKRIT MNET NDIPNA 0 1R NYoman praa Ry L(Armijo et al. 2016)0>n M ovhwa
Mo ,00PYR 2°9F YY P va mooann menna nw .(Gadoury et al. 2003):701m7 25w R MW avaIR
oW MwarnaR 1R a2 nnwon nonn L(Rumbolz et al. 2002) (Gabaston et al. 2017) oo0vx 0°7% 0

1PN ANIANONT DR Y11 273732 590 172 YD PNART 1R 2090 MWK D10WK PYp

PR NINNENT DY 19 nyswt 4.8

211 TN 2°HYT DX DO230NT NINR IR WD 702 2010 DOHPRORIN MIDTYR NPNTID 1 Mg

TmRRN TP TIRKT NXapn Plasmapora viticola ,xna7%.(Daniel O. Chellemi and J.J. Marios 1992)10a5
o N (Cesare G. et.al 2011)( o»woinm oon ) %9 M2 1INR 100 5w 2°RIN2 P ORPIND? N0
(Willocquet et 5% >Xin? 797vn OV o0 0°NID MIN? RIN A>TV WK TP MIPORT NX1apn Erysiphe necator
TRMAT MR BV DOYIOWNT DN 10 7Y NDDIA 19K DIAND YPTI NNNSN 12°1 W novan mnn .al. 1996)
T2 NPT PY AMYIDAYT NROVT .2 MPIDWRT MR DR N 20 YOAT? DI0NT WINY IWORN NI LK DNHXY
12 priwn 2w 7Y 1A T L (Austin et al. 2011)1m°p0 NP MINNSNTA NMYAID ,IR%Y 3287 7P Nwnn
TTIWY 212770 M3 MDA AP MWK DR AWINT P20 09K D NIAAY A0 .HXY 22INwn NN RIN
nyawn 5w Wwpa2 wya mai may .(Harborne and Williams 2000)2 03132 0221 20212807 7137 %900
MYDW YW WP WY TIRD VYR IR MDWRT IR 220 M2 2w 02317 ITRAN IRIND MR DY N

MW DMK W WP N Dyal INR%Ra Mvnn By Non

qneen .S
NINDA NN APYA RN NN DMWY QI MDA T30 2221050 MTRY DR °23° ,07Pn-pIm N0
9337 270 N2 21200 LY AVOWw:T 17 370 A0 AN TIATT PNIAN2 2N 0OYITO 02091207 0°°770 12°ven
JTOITT AT 1A% 2OVALIAT TR 1WA AREIND ,MPDWRM
D19 XH0 NMAvn
10°R27T DO DY 0D NN SW A9PN2 PIR N9 DW AvOwan DX P2k
MWK 2720 2°9PR-1PA RIN LA
QAR eRWwa M o mweay b

JDAT ORI DW AT N2IYRA 2099190 00 Hw Yl

o o

LC 1 GC-MS/MS 2 winw >7° 5y o0991auan nnna omw

D1WR pwm hTa ovww e

297277 MW .6

w7 9Ne%1 6.1

590 70 NP Prva 1913 211 Hw 0122 71 ITA" 21001 109001 MNT0 CNW HY MDA PN NIRXIN

n?nn oy (1 99 09919707 (91207 M2ORY 7233) 1937 931X D°9PR-1TP70 %Y DNYOWI DR P72 N2°1 22190 1501
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NIART MW MR nw N5 (178 937 7917 931 073 3 2) 07373 190K N1 N1ANY MIPRIRD
TNNM 07w 0°0°120N NIRRT AWRNW TPIWT 12°RY 09N P10 TIN? MY 010 - 2033 M2 NRAY awnw

MYXARD YD D37 TN DR ,D2E MWK AY2IRD TR (19IR 7W O7°% 21Wn 10K 27T .AIp2
19



(M 4 5"70) M21DWR W Oy TR 92,000 2 7771 991 1D0RI 772V MR W9 A0 .0°1TY 0°°150n

.09 02N 2°RIN2 212°p 9922 772vnY AvATT TV pTmInY

F172U%3 NUNDA NIPRTTD P27 PR 6.3

PRI NP QY D9F .2W IRWA MPTAT 0°193 4 DW papnn 2w ST 10K NPMWIA 232 00
-7IR ORIN2 DTN MHYA 22 W 77075102 ,217°3 T2 PIMIAY IR 11°1°2101 T°I20 7372P 21N 07193 XY

Nww 8/16 quin

17ARY NSNS 7TIVRD MDISWNR TP 6.4

FIPRTAR SN AT NIt 6.4.1

51K 92 2018-19 2°awa .[uwan 2137 YXANT 072 2722 772VAT PR IR 220 MR 2018-2020

"MVD NAPX TIN2 12X 095N DR .(N1PA°ID NINIA) 25N MP°1 MW 73711 2on .(0°°9N2) 02Iup DOYLPn? PN
nMWO2 P72 TIW ,NNNRA P27 DAR DAY 710 nuwan 73710 201 (X3 73v0) K- 10% 32000w
AT MWK I QY 2O WO IRT N 21900, o0 1w auew vl 20202 .02 70w vt
P72 Wrrw TR 2122 ,(23 7n)0.03% g mnpRY 12 % oy v 0.5 119312 p12pah 01017 A0 Do oW
217027 2772 9032 20MA0 2977 OV DI DOAWA LNTIPY2D WOOW 2122 NI Ap2TAR YW P1apa, Pl
WP DWW 2 ,NNR vYR 0w uupl L,(10/6/20) NIRRT MR TYINA ,MDWRT MW DR OW? 7102

(33 71mN) T2 50 11932 A0 PPLOYD TATR TN MPIW DOM2 2PNB0 TIN2

20



3 'on annn

21



22727 ni1573 6.4.2
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(2173 319°1) IX27 293 BY°AN3 BT 6.8

DOTTYI 297 02303 DT PV 779P0 oY MWK 20 » 2270303 100 91970 932 7717 997 190K 79827 a2
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RNA np277 6.10

7oMNa AP A" 250 19pwI o 09I JpIm MYNARD O9YY WNona apT ApaR? unwl oowana

1 2Pe2 Mo 22CTAB 2%, 25 mM EDTA-p.H.8, 2M NaCl, 100mM Tris-HCL-p.H.8. 1925
-3% B- 3.44mM, 2% PVP-40 5w 12°72 172790 19017 100 p1wo 1in? DEPC-2 1990w oon oy 11017
5" 1.2 101237 AT 227 190 R AW X Twn? X"'vn 652 1ank? 70101 N1 70 N .mercaptoethanol
MIRANTT .MIRANT? DRI TWYI MPT 5 92 WRD AW X Twn? M2yn 652 011 P1722 °X2IPIR? N21YNIN
7Nk 39 119 P10 K27 25wa , 16,000 ref 5w nineana w''via 25 'onva mpT 20 wn? aa0° 01k 101037
3"y 4-2 IPT7 15 qwnb a9 MnIKY MRPNTI 101017 WY 11 0mPa PMRIPR oINPT ORI
LiCl qo177 3n222 an1w 51am ane DR .15 9N 991w 2w o2 .o2nys yxa a1 25w-16,000 ref mvnna
Twn? 16,000 rcf ¥"n 4-2 7319770182 MIRDATI 101017 ,0NNY .a2°% qwnb 1pnk w111 1 1:3 Y ora 8M
70% 20X pl 800 101937 X1AIT 237 .1I0217 NONNNA 1227 YPWna Yan K92 09N NPT IR 197 R A
mp7 10 qwna? 3"va 4 5w 'snba JN9°I0IRD I0INT NINANT LIV 2127 KW W XOOPNA MW WY
.DEPC oy o> %"pn 200 190377 X317 232 .910KR7T 12190 PV 19182 19107 KX 197 X1 16,000 ref mvna
.99.9% 5unk 600 pl-1Binding buffer 400 pl 10017 MRPNTI PR .Zymo v p2 winw "y nwvl-RNA 779901
25 "omwa 12,000 rcf nmnvnna aaovix 70193 Zymo spin HHC 2on vpnn mnop 7ink 772w n2yna
100 pl 79017 197 R .An9oaza ap7 2WRNA wash buffer 400 pl 1017 190 nRY .ap7 qwn? x"yn
101237 nunann 1% DNase. 1 89% RNA wash buffer, 10% Incubation buffer 7%°on7 DNase navwn
X277 25w2.12,000 rcf nivomna naw 30-5 A319°70185 101017 197 IR MpT 10 qun? 3"y 37-2 59%21pKR°
RNA wash pI800 19037 75 IR .apT Jwn? 21w 7319°701x 101011 nananm RNA prep buffer 400 pl oo
TADMIVIY W 70INNT 7NN PO NIVORT NINANA MW 22517 93 .nvaw 30-7 axowvix wbuffer
RNA:R novw? DEPC ay oo 30 pl w031 7998 ,awTn 7aman 70 R 701017 mnps .aom o P72 qwn?
1?2721 MNATT -RNA 112°7 R 11027 2792 .10,000 ref n17vn2 nvaw 30-5 7319770185 101217 AP I
P 37 997 3 il 1om anx? . RNA 2107 Py mxmin 11577 nena 3am7 2 pl 2 wnew »"'y Nanodrop 2 wona
TOXIW T12°7% DNPXIWA ORI (2°1IN12°7) 02732 2 nYD1T T DY RAT2 RNA mREn 1 5w X170 120127 1% 932

.Nanodrop
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C-DNA n127 6.11
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SHydroy-DLtryptophan 786 | 749 | 742 ) 725 | 764 [ TAL| 751 | 73| 764 | TS| 742 [ 73| 783 [ 731 | 73| 1A
6-{4-Methoxyphenyl)-3-phenyl-4r{1.2 3Jriazolo[L 5-d][L.3 4Joxadiazin-4-one 789 | 70| 752 [ 735 | 753 | TA0 | T3 | 734 | 72| 73| 713 | 697 [ 726 | T04| 732 | 119
courmaran 867 | 846 | 871 | 839 | 869 | 841 | 865 | 843 | 854 | 849 | 859 | 849 | B6L | 822 | 871 | 860
DPANTOTHENICACID 79 | 7.79 ] 803 | 789 | 801 | 7.88 | 809 | 7.97 | 800 | 801 | 810 | 806 | 812 | 7.97 | 804 | 798
Isoindole-L,3(2H,3H)-dione, 2.2-az0bis- 859 | 832 | 776 | 7.0 | 816 | 800 | 816 | 801 | 838 | 817 | 814 | 798 | 835 [ 813 | 774 | 74
Myricetin 172 | T44 ) T04 ) 676 | 7.37 [ 7.6 | 736 | 7.06 | 763 | 753 | 7.33 [ 7.00 [ 732 [ 717 | 701 | 681
QuerceinD-gucosile F!am&%amFlF!&msmgmamaﬁeﬁF!&%aﬂa&
Sombifolin T440723) 699 | 668 | 7.08 [ 690 | 7.08 | 688 | 7.18'| 7.06 | 7.05 [ 682 | 699 | 6.75 | 686 | 653
ons nwn 4

“Structure and transcription of three
chalcone synthase genes of grapevine
(Vitis vinifera) (2002)”

“Effect of methyl jasmonate in
combination with carbohydrates(2008)”
“Effect of methyl jasmonate in
combination with carbohydrates(2008)”
“The effect of bunch shading on berry
development and flavonoid
accumulation in Shiraz grapes(2008)”
“Effect of methyl jasmonate in
combination with carbohydrates(2008)”
“Effect of methyl jasmonate in

combination with carbohydrates(2008)”

F- AGCCAGTGAAGCAGGTAGCC
R- GTGATCCGGAAGTAGTAAT

F- TGCTGACTGGTGAAAAGGTG
R- CGTTCCAAGCACTGAGACAA
F- GTGGGGCTCACCTTTCATT

R- CTGGGTGAGCAATCCAAAAT

F- CAGGGCTTGCAG GTTTTTAG
R- GGGTCTTCTCCTTGTTCACG

F- AGTTGGGGCTTTTGTCACAC
R- CTGGGTGAGCAATCCAAAAT

F- TCAGCACTTTCCAGCAGATG
R- TAGGGCAGGGCTTTCTTTCT
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