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Abstract

[ Object]

In this experiment, the varieties of wine grape ‘Cabernet Sauvignon’ grafted on
different rootstocks were used as experimental materials. The objective of this experiment
was compare the concentration of Resveratrol and its precursors and the activity of
important metabolic enzymes in ‘Cabernet Sauvignon’ grape with eight different
rootstocks suitable for Xinjiang Province. The relationship was analyzed between the
rootstocks and Resveratrol synthesis. The results provide a reference for selecting resistant
grape rootstocks.

[ Methods ]

The eight rootstock cultivars (Fercal, 5C, 140R, 3309M, 3309C, SO4, Kangzhen3,
SBB) were grafted with scions of ‘Cabernet Sauvignon’ grapes. Two-year-old, self-rooted
‘Cabernet Sauvignon’ plants were used as the control (CK). Mature leaves were collected
from the scions and analyzed to determine shoot length, rootstock diameter, scion diameter,
chlorophyll content and other growth indicators and photosynthetic characteristics(Pn. Tr.
Ci. Gs). The content of trans-Resveratrol, trans-piceid and phenylalanine, cinnamic acid,
and coumaric acid were determined by HPLC techniques. The activities of the following
enzymes in the phenylalanine pathway of Resveratrol production were also determined:
peroxidase(POD),polyphenol oxidase(PPO), phenylalanine ammonia lyase (PAL),cinnamic
acid-4-hydroxylase(C4H), 4-coumarate coenzyme A ligase(4CL), Malonyl-coenzyme A
(Malonyl-CoA) and 4-coumaric acyl coenzyme A(4CA).

[ Results]

(1) ‘Cabernet Sauvignon’ grapes and rootstocks were planted in the open field. The
results showed that the resistance rootstocks had inhibited on growth of biennial ‘Cabernet
Sauvignon’ grape. The effect of different rootstocks on the growth was significantly
different. Resistant rootstocks could significantly improve the chlorophyll content of the
‘Cabernet Sauvignon’ grape. Only CS/Kangzhen3 combination the emergence of 'little feet'
phenomenon, and more serious.CK, CS/3309M and CS/3309C, the soluble sugar content
of CS/3309C was better than that of other treatments. The rootstock thickness, scion
thickness and chlorophyll content of CS/3309C were also larger than those of other panicle,
but the leaf area was smaller. The content of chlorophyll CS/Kangzhen3, leaf area and
scion roughness larger; CS/Fercal thickness rootstock and scion diameter were higher than
other treatments; the resistant rootstock could significantly increase the chlorophyll content
of scion varieties of grape leaves.

(2)The photosynthetic rate and water use efficiency of CS/Fercal combination were

significantly higher than those of other rootstock combinations, and there was no

II



significant difference with the self-rooted scions. CS/140R transpiration rate and stomatal
conductance were significantly higher than the control and other treatments;
CS/Kangzhen3 transpiration rate and intercellular carbon dioxide concentration was
significantly lower than the control and other treatment; CS/SO4photosynthetic index were
lower than other treatment.

(3)Leaf Resveratrol concentrations were greater in all the grafted scions than in the
self-rooted one. Therefore, these resistant rootstocks can significantly increase the
Resveratrol concentrations in the leaves of wine grapes. Among the resistant rootstocks in
this study, leaf Resveratrol concentrations were highest in scions with 140R rootstock.
Scions with 140R rootstock also had the highest phenylalanine and coumaric acid
concentrations. Leaf cinnamic acid concentrations were greatest in scions grafted on
3309M rootstock. The enzyme C4H was the key to Resveratrol synthesis in grape leaves.
In addition, PPO also had significant influence.

[ Conclusion]

The tested rootstock had an inhibitory effect on various indicators of ‘Cabernet
Sauvignon’ grape. The results showed that the resistance rootstocks had inhibited on
growth of biennial ‘Cabernet Sauvignon’ grape. The effect of different rootstocks on
photosynthetic characteristics was significantly different. Resistant rootstocks could
significantly improve the chlorophyll content of the ‘Cabernet Sauvignon’ grape. CS/140R
was the most advantageous combination for increasing Resveratrol in ‘Cabernet
Sauvignon’ grape leaves.CS/3309C, CS/Fercal, CS/Kangzhen3 and CS/140R had a good
effect on the growth of ‘Cabernet Sauvignon’ grape.

Key words: Cabernet Sauvignon; Rootstock; Growth; Resveratrol
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J7 33 Lo R I 2247, 10 Barbera AR 5: it PG4 7E SBB Il 125AA b, RINAHT
AR I, BN S B . Venegas ZEPTISY T 8 Fivhil AT 21w A o A% 1 % i
FURE, I SO4 AL T H B ahoAR, ¥ e AR, bR, g m. Pk,
LKA 99R M1 SBB, 1f7E 110R bt iidse 7s, RIFRIER . TR/ B8 722500
P GBI ARG AR AT, &5 BB oR, RS (o R (0 1T & s 42 1) UFGT.
CHI. PAL 3 /Mg HE PRS2 A A2 M, MR 5 35 17 1 1™ 2B s e 8- 1 ofl) i
ZE R LRSS B Tk s LA e, 5r NAr . AR R ES BRIG A 520A I
W IRARE BRI, S20A 1EARERERRGAR B W N R Se WL & &, S EY
1 RN R B0
1.2, 5 BAARFHETER F s R

FHORHIE R I JUE Al A P IS FH 0 2 2 2 A ot TR A7 2 P A AR SR 502 ol Jo P
T EEER o B RO B g X R A A SRl CAREEERT RN A A A g
WK GEETAEDERIR UG 101-14, 1103 AT DA REZER B4
PUIENE, 1M Ruld0 %) “IREZER WA PR mA R E . X AT A,
76 1103, Pl 55 Pl 15 3 AT, Fuah 1 5. Hihb 5 50T LAE s il S A
IR TORL RLARIIPUIENE . 1T 1103 BSR4 R R TORLT B4R PUIENE . PRgkig e
XA FERGA S A BT R PR S R I PTG S Rl 5BBL 520A. 225A 7%,
M 59 M Salt Greek. UliA. SO4. 3309C.

1.3 BEAEERE T
1.3.1 BEAERIIBLEMN




FREEMAAY FER BHENEKEEREESBABNYM

2 7 S R AR A P A 1) — b R ) 52 380 IR 358 S A0 R T b B0 7 A 1) 22 1y
YO, G ARSI AR e BlE. OBk S5 OBE. NS, XEETK,
P I nT AR 2N R = Sk — RSB BB R N . IR IR T 1940 4F
Tokaota 70 &3 3], HETCO A 21 DR 31 ANE 72 AR 70 Z R H A A2
P O, Har QA RS BB A A SEERMMAEERS . ME S, R
PSR 2 ps), e el . AL SE B MK R« SRS 2 I b B 1 2
P

B IEAE H AR AP DL R X A R it X 4 Bl 77
T o AHIE 5 22 I LAASOE I R X e M AR AT AE TRl R 4 ool v i = e A AR 1R
PEAR T R X T d A, AR E R ] DU e X R i AR 3 A R =7 (1 2 P i BT R
H B R RIRE D e, RAR A ZE SR o P R s SR 45, BB G 27
B HF (Piceid, &j#K PD), 7EMETFEEMIAEA T A2 B o A2 mE. B 1-1 A
S AR T T4

- o ro— )

HG
OH

I I
R=H, trans-Resveratrol ~ R=H, cis-Resveratrol
R=Glu, trans-Piceid = R=Glu, cis-piceid
B 1-1 Res REEFEREHR S THH

1.3.2 BEAENEFSURENE K

I3 BEAEA ) S B B 4 A R & K= A, i fEAR BRMAE AR N AF AR D
R AE R AEART =4, 2P B 1) 7 A 5 DR T 2R 1A R 3 DA D681, 2R TN 2 1
7E PAL {46 N RAR B A FERR, ARG 1E C4H Mt N AR X HF SR, FAE 4CL
L RN AERCE SRR A, T BHHEE A R 4 F OB A 76 A2 B S R (RS) Y
VEF AR BB P 0, )R N (1 B2 P B AE TR AR Y J5 S 35 A6k vinif reins. 254
i DAZFF AT YO G TR I, FE P A 2 S 1 A T B
AT 6582 AN [ A K A TS 2 R0 3 P I TR KA 0%, FE R T R A gt AT ]
SR R (N e A A R A SLIRAAG A), T fE 32 G e ) HAa 4t T3
CIN, I AR RS R I R . E TR R B I B T ) A 2 AN [
Fhla) 22 e K RS PMELAS [R) 2 2R 0] (22 P e ) et A Pl 2 e, v AR R 2 B2
P E R TR AR A, LB R LT-3AA AR REDST), A i A S TERIm
arRTO),  SE PN A 2 S SR R I B 3 v T R A A U

SO 2L PG R AN I S S A IR 2, R BAHR AN AR BT o SRR
KRR AL RHUR . A5 H AT S AR A 2 S 3 A
PR AR BN B 2 — . AFE ARG U S AT (STS) X 4AMR B2 1)



FRFEMMAN FER BEEREKEERAZEBSENEN
B A A 260-270nml7], A2 F X4 STS FE R R B TR DL, HAME T
P A2 7 B AT o PR AR BEIR 200 43, 10 200 7 SRl A3 1 1 2 7 A 1 e o) R AL B )
20 fiFs B EEVIA R AR R RN R 5 A 22 P B (1) AT T 9,
SER RIS RGN, AP R R 2 B9 N Dercks®OSERI 5T e A Bl i A
SR R R 71 ] DU 1 22 2 BE I B e K LA o JTREM RSB IR R I 075 T AN e
fif BRI B P AE TR, (H AT LSS AR K B L A R e e A . B
T2 7 AR OGS0 R s A AN IR B A TR G hEi bR, AR5 LRI A 3 Pl o 1, v
DAVE & HAPUREr R A, ORGE 5 A R R

1.4 EEAENEIEIER

2P R AR A e v = AR P RE 25, nT HOA A TR Rk e o A2 — R AR
A B EAE I RARE Y, EEPR LR T 2R . 2 252K R,
22 P BT NARAT B 7 PRABE DD RE , A2 ¥R 97 4L 239 AR RN i A A i AT I& 1M 259
2, AR H RN, R R AR R A R A . B = A L
BEIAH OGN B 5 20 B0 R R, DRI 2 Bt 4 A B s R R AR i — (831,

122 P AN A B s v, B RER VA O ML I » ARSIk 207 26 G 60 1L
RGN A RE e T I A AR BEH « BT RO U R A H R 2
FKIUMRE P B 2-1 /NGRS S R SAR I s . Lt 2d 80 4F-AR, AHOCZE X i
A 5 IRT IR Mg 0 P 04 - R A A A B2 2 0 300 T 350 206 T P R A 52 s JHL [
FOH V=8, /N B K S B, LR R A C-TR IR R T B 1 i 0 K B i D 184,
Gehn T LRI, FIZEPEES —PRMEPESCER Cm BERY (1)1 22 S5 F B AR, 3 g
(9 1 22T A 5 L0 T 52 4 7K S S i 5 5 A A P I R g 4, TR T
AT BB I 5935 PR 16 1850,

WEFC R I, IS A S HCESIIE . 3P B R D R DL A sk A P 1)
NEAEAR N AR 2, b I I 3401 1800,

I IR B B2 P E IR v] DLPR U RN A 2 4l i, X 22 4F N IR AR5, i
SRR FZ PR RE S A B I TR AR E R o 1997 SEYE R IR 2 K2
BE R, B RALLI 3-4 R 0] SEAR 247 FORT S IR R A7),

P 22 W s ) X AT B A S T 110D 2 KU 45 ) T Py 4 A, DRI i FH A
ity At SRR, B4, MR AR UM . BiA gtk
i~ TB BIIKAELL < Bl V6 ek O S5 A FH 181,

1.5 BEAEEZRIMEN 2T
1.5.1 1£E

HAT, AR SR R, — R DU R XS R T . 1 56 1 -
P IR FH 5 700 AR IBORE & P 0 I BE P AN 1 B R Y, AR B S AR AUAR S R B,
PRSI S HE MR Olg. Ol A S, #2007 AR, 1]




REMMRAN FER WOEKEREEREEABSENEN

TRERI TR AR IR A A . RN S, ART B R
TRt e [BIRIEHRER A 23 () B AR B I 58 4, 72 H s -3 IO
T AR AR SR U A BT B o B I A AU LS 9 IO, LR
AR, AHRIRIBUSA S o A AT (SPE) AR R R R ) — Ml b B R
KA C18 &5 1 W AHA UM EL, kb T RIS Bk i . Uik, BN T A2
PRI BE A 0000, 2 [ B P I AR i N A A O J s 1 2 P T R A P I R
PR AR b, PSRRI e e i, B S R A I 20 2 e ot H oK
w5 eI A R O1R W o AR BUTEAMERERR 25 KE 245, 1 HORK ik
THAEPER, T DUBR A 2 I ARSI R, RE R A IR [ A I ) (R Rk F] 100%
1.5.2 S 4E

AL R E AT AR A AR AN R 2 T R IVRFE S A K RF 1, v A
) 2 2 AT 7 VAT P e PR A AU R 1-2) . BRIEAMEH SAH ik - T (GC/MS)
FAH €61 Bl (HPLC/MS) ML PR ATk LM i Rl PR 55 J7 1L 34 1
WHINSE T B 2P g S AT ) S5

FRE P R E S AT (R AZE SRS S, RO Bk (HPLC) A& MY H
BRI RS T AR I N AT AR A U 1 Ol 288nm. 306nm. 308nm,
a3 #5 F Lichrospher C18, Zorbaxsb C18Hypersil C18, EclipseXDB C 18 &%, sl
WHOKE-K ClG-IK G O -BEIR AT, W FPRAMGIES . A FE IR g i
A EEAS DA AN O CF AT I 5 o R SORAH (i B /e TR BIE & P 7%, Uk
58 73T L3 DA A R R A FEE R, 5 S Y00 A e Mo s R AN 5 e Mo 711) R P
b, TR BE VeI A AR i 23 Bk Rt b, SR MR TC LU B IS TR AR AT s o A5 P B M LG
BhREDEI 2 B R, (RN ARG, DR o 7 VR 6 AR A s e 35 A2
FEST T R RO LG A B R IS A I A A AR e —HIA R mA2T. 6 -
A B S PR EY.

SAHETE(GC) T E N LUE B4 8T I RE A I, AH AR A 2 2 R, R 3 T
AEPRERTYT, T BN RE AT A . Hb Ak, A SCIRIRIE, SR B0 FUK (CE) R 2
POCHE R N AR, JrIARAE, nTEE, B R EIE.

K12 AREHTHESENE BTN

=
e &A1 Qe EXAPLr n] e EYAPLn
R wHE G RO Eigi) SO
T %A EXREATS ZSakiadl AR X A f T

R 5 2 0 AR} I FiE
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1.6 FAREEZE

IR B AR B

A 4

FEA L% L5 b B

Y

e LA S B R A K
B WISMRIE &S5 brill B

A 4

AR AR AR AR

A 4

A 4

l L 4 A P AR R AR Res 4 Res 1 PD &
FRKOE B | | GE s || webss || mom || SR
AELREA | | HEH Gt vt (| B || BYRe AR
M i it e || e

A\ 4 A
SYHEA FRAKHE R GBI A 1
KRR ST 3 W
A\ 4
P Hy R A




FRpIERAY HES BEERE RSB R AR AL EOY
EE AEMMEMAY ‘FEKR BEERERKAEFHZN

2.1 Rl 5R%E
2.1 1 iR R E S &

TRIE b 5 TR R A T AR 2E BRI (86°06'N, 44°32'E) , ZHu A P34
6.5~7.2 °C, la "R R HILE 7 H, SFEARHR 25.1~26.1 °C; >0°C 1353 A
4 4023~4118 °C, >10 CHITEZIAIE R 3570~3729 °C; HIEI %k 2721~2818h; &
RN 168~171d; FPF/KEA 125.0~207.7mm; 3728 K & 1514 mm; HiF-F4H,
IR A EEE .

2.1. 2 i BEF#34

PUIERE A K 48 PN SR AIE ST T ] S 2 e s ] o 4

3R (Fercal) : PUMUENF. MREGL iR IR, DUk Rexme HAEH 8, LT,
i A7 2K o 3%

5C: J@EZPibEabAR, Puidmnr. MRegd, PrE, W, W, A g
RE ol WRIEI MR, B P,

140R: JBZHIVEMIAR, WRAPRELEE, PR dpe s, WA KMk HgEnis
20%, ‘ERKIAEER .

3309M: AHARAK AR, AR, FHRAERER, YA, BESEE
s SRAIPELE, rith, mRERR, mE,  mEE R

3309C: MR ARWPRIEEF, AR THAGF R, SRR MEES, DNHILSR
by PUEL PUIERE TR,

SO4: HUFRESIRFoR, MW, Wk, W, AR, frdk oy mine
o, HE, SR

Pl 3 %5 (Kangzhen3) : JLIEhA%, bl idmr Ff sk de, @NPE,
FrAkE T, A A SR R R

5BB: MRPURRIEEE . ARGZH, T A5 BRI R R, W 20% 35 14,
FERG LR AR R AT

BeREL Rl : N REZER (Cabernet Sauvignon, CS) & 169,

B ERA] &3 5]k CS/Fercal. CS/5C. CS/140R. CS/3309M. CS/3309C. CS/SO4.
CS/Kangzhen3. CS/5BB, HRF/MGFHALGAERN—NMEEE; DL OREERT AR B AN
(CK) . 2015 F4], el AT RA M G E i, KRR 1 4
A G 1 25 10 MR M TS50, ARPEEm, BREE 0.5m, ARIFE A3 A
A FEIEHY 5 IREA .

2.1. 3 MEFE

2016 4F (6 H 4 Hilt) X 2 SRAERFBUHERIRI IRERR mAMkAE K S

P 2 - A B R (I

10
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ARKARRRINE : it S A0 BRA PUBAE BRSO, KB KASHE, fEAabEE
IR A KK HRE RN, FEThOL, B AR L. BEERE 15
RO A B K S RIS BACHE B G4 LT 2em AL,
FeAs R RN BeRiUH I s 82 TP E 2em &b, FHERR R & .

T AR R = FH T A A (Li3 100 & 2 T AR A, S8 ) I TR A . B
-3 R RS A, S 20 RZEAT, SBPUSS A ThREm s

M 1 SIS AE B AR I 52 . R CIRAS-3 {45 06 &0l » £ A K HE
IANEE R L KA, M 8:00-20:00 SEHUHH T F (TGRS 4 2255 7 Fri2
), WE A K Pn) ZAEEE(Tr) AL FBE(Gs) KU COL R BE(Ci) B I
KA FIFHZ(WUE), BEBEAS 2 /ANEFIE 17k, D05 B 38 i 1 32 Jik e A% 3350457

2R 28 B m e s SR EVEDS o K RA U (A A v s FH 25 8 oK ph 19
T, BEFFK, BY AN LL, MERRAREUT A 0.3 5T, AR ABONEER T, I D SERb
Je 3ml 96% 41, WHRA)M, FHINEE 10ml, & & 3-5min. SJESE 25ml HEM A,
M CBREPPYERTER, &% 25ml, #8457 M4 0BEETHIE 665nm. 649nm WAL,
P 96% LBE R XL THR AR
4425 a & (mg-g)=(13.950Dsss-6.880De40)x V/(1000x W)
H4% 2% b & & (mg-g)=(24.960De49-7.320Dess) < V/(1000x W)
43 2% & B (mgrg)=(18.080De4s+6.630Dss3) x V/(1000x W)
A OD A llE BT DG R

V A SR R IEIORLE AR

Wk A i

AU S R . SR F R R VRO R R AR s A i F, R BT Kbk
T, WK, BYRERONGRE T, DN 10ml 280K 3, Z81/K &30 30min,
A yES Soml A EET, MU, ERRZE . B 2ml AR, N 4ml B
WA, FEAEVE 15min, FRAHGIE 620nm AW R . THE AR
AL TR B B =(C1xV/Iv)/W
e Co tHbR i vH AR H I AT PR (ug)s

V TIPS AR (m]);

v AN E I NAE B (ml);

W NFE R EL(g)o
2. 1. 4 Fit 54

KM Excel2003 F1 SPSS 17.0 #AF X #m #-AT Ge vt 404 . W /K-FiksE £ 0.05,
FHICHE 3B B 25 7K 3k e 7E 0.05, BB KFEE 7E 0.01. K H OriginPro 7.5 HI/EK]
o

2244 R5451h
2.2.1 AERAAKRX ‘FRER HEEMIEI. MARMEEEEAEERZ

11



FRFERAN FER FPEKEKEERAESESENTM

FEFTR A IRGERAL AR, AAREDER AE K3 mm g (B 2-1) o BKEERO
ZHT (8 3 HD, A K R/ A CK > CS/3309C > CS/140R > CS/SO4 >
CS/5C > CS/3309M > CS/Fercal > CS/Kangzhen3 > CS/5BB.CS/3309C ) A4 J& (160
em) PEFHE G, XTI 97.16%; CS/SBB By E K e nhifsdl & B K o2
M2, SXTRE) 43.52%; e kbBRREE 2. 7 H 6 HHr 30 d HFx CS/3309C 4F,
e mAEA A B K KA 5], 7 H 6 H2Z2 )5 CS/SBB HHig A=K 5 1 2 PRI

Wik 2-2 fizs, CS/Fercal I CS/3309C AliAKLE &2 v T e il B AL &, 4000
X% 14.07 mm 1 13.98 mm. [ CS/Fercal 1 CS/3309C 4F, CS/3309M fili AKH & £ il
AT 30 d I RIAAEK, 45 d EERKEE, SHEHASMAMELHE 2%,
fili ACKH JE e /N A CS/5C 414, FHJEJE 11.75 mm, 4 CS/Fercal 1) 83.51%; #ifEK
ok, fiAK Fercal. 140R. 3309C. 3309M UL} 5BB (KPR K T 2 cm M LL [,
b A4 K&l B MK R CS/140R > CS/5BB > CS/3309C > CS/3309M >
CS/Fercal > CS/Kangzhen3 > CS/5C > CS/SO4.

Wil 2-3 frow, EWEREE 30 d A, RUEE B 2R G R RS R BN, HrRrR R
FEAR BT R —/KF, BB ZER . ERAN 30-60 d BPRSERE G, iR
3309C [EARZEM A KR P, S5IE il A AH b 22 AR I R, R A
13.18 mm, 1M e REURH B e (IR 4L & A CS/5C, XA CS/3309C (1) 78.76%. FediAE K i
T BMIAK Yk h €S/3309C > CS/Fercal > CS/Kangzhen3 > CS/SO4 > CS/5C >CS/5BB >
CS/140R > CS/3309M . R LR 3G K RN AR, ik A 3309C 1142 FURH 5 184 T 8 e
Zik%) 5 cm, MAGAK 3309M L3R, A 2.5 em, HAKR SR, L
R KB AE 3.0~3.5 cm.

180
——CK

—=—CS/Fercal
—e—(S/5C
—A—CS/140R
—v—CS/3309M

150

120
—<—(S/3309C

——CS/S04
—e—(CS/Kangzhen3
—e—CS/5BB

K/ em

w
(=}
1

(=}

T T T T T T T T
1d 15d 30d 45d 60d

e/ d

2-1  AEFEARI ‘FRETR BEEMREKERSNE
Fig2-1  Effect of different rootstocks on shoot length of*Cabernet Sauvignon’grape
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—a—CS/Fercal
147 —e—(S/5C
—a—(S/140R

| [ ——CS/3300M
137 —<—(S/3309C

] ——(S/S04
—e—S/Kangzhen3
12 —e—(S/5BB

Tl AKELE /mm

T
1d 15d 30d 45d 60d

B E] /d

B 2-2 AEMAI ‘FREK GSEEKEAEERNSD

Fig2-2  Effect of different rootstocks on rootstock diameter of*Cabernet Sauvignon’grape

134 —a—(S/Fercal
—e—(CS/5C
—A—(CS/140R
—v—CS/3309M
—<—(S/3309C
114 ——CS/S04

1 ——CS/Kangzhen3
10 —e—S/5BB

FEREOHLIE /mm

T T T T T T T T T
1d 15d 30d 45d 60d

i) /d

Bl 2-3 AEAN ‘FELK BEEKEREENE
Fig2-3  Effect of different rootstocks on scion diameter of*Cabernet Sauvignon’grape
2.2.2 RNEIBEARFN ‘FREIHKR BEHEIRAIFNG
& 2-4 w150, A (A hb B AL Ta) o i AR OK /A AR 22 7, CS/3309M . CK .

CS/Kangzhen3 FEPEM AR JC B 222 57 Hom T e b fRgl &, b CS/3309M 414511

ORERR R AR R 206.49 cm?, HkJE AREERT AT (191.99 cm?)
L5 CS/Kangzhen3 (188.83 cm?) 415, AR K/N7 CS/3309M 1) 93.0%F1 91.4%:;
AR B /M AL 2 CS/140R, A 154.35 em?, XA CS/3309M () 74.75%. CS/5C.
CS/140R . CS/5BB  [f] i [ #1 22 5 AN W 35 o AN [) i R 4 65 e i RO /AR Ch
CS/3309M > CK > CS/Kangzhen3 > CS/SO4 > CS/Fercal > CS/3309C > CS/5BB >
CS/5C > CS/140R.
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zoo—-&;dd?cd&%d

150

AR o

100 4

50

> < N > © > >
T ST W e T i
S P T T S F S
&

B 2-4 FERAI FRELR FEEEHERAZ
Fig 2-4  Effect of different rootstocks on leaf area of ‘Cabernet Sauvignon’grape
2. 2. 3REAN ‘FEXK BEMHAMHEFERAUAEESENEZN
2 2-1 W0, ANFEPHEREAR AR BESE = TRkt s 2 5 &, R
HEFEZESR . B S AR A A s R S AR 1.17~2.68 mg/g Z[Al. L
Kangzhen3 fERG AR IREEER” MR bR i, m e gl S & AR
FIRERE 1.52%~129.06%, AN A flif#4] & CS/Kangzhen3 . CS/SO4. CS/3309C. CS/Fercal.
CS/5BB (AR Frib a2 0 W Pk 22 e LB 35 0 R CS/5C; FAR T4
F ol A4 CS/Kangzhen3 M4 & E I 43.66%. AFIGHEEA GRS EA
/N IRRE AK Yk CS/Kangzhen3 > CS/SO4 > CS/3309C > CS/Fercal > CS/5BB >
CS/140R > CS/3309M > CS/5C > CK.
8 FhHTMEMG ARIIAS AR B FRAC T AR S P & &, B AR T G 7
X 8 ARG CS/3309M R AR F TS T o S d s, CS/SO4 R MM 7 = i
fik, 5 CS/Fercal. CS/5C A& IG5 o AN FIRGERZL & I nl s v & &
KN R CK > CS/3309M > CS/3309C > CS/140R > CS/5BB > CS/Kangzhen3 >
CS/Fercal > CS/5C > CS/S0O4.
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FRIEREAN FRER BEEREKRERERFEISNZMN
®2-1 FEAXM FEK BEMHRAMRESERTAMESENTIT

Table 2-1  Effects of different rootstocks on chlorophyll content and soluble sugar content of

'Cabernet Sauvignon' grape leaves

Lb PR M4 & mg/g AT S %
CK 1.17 e 17.64 a
CS/Fercal 2.41 abe 12.96 £
CS/5C 1.89d 12.85f
CS/140R 2.32bc 14.30 cd
CS/3309M 229¢ 16.28 b
CS/3309C 2.45 abc 15.21 be
CS/S0O4 2.64 ab 12.46 f
CS/Kangzhen3 2.68 a 13.69 de
CS/5BB 2.35 abc 14.29 cd

F2-1VE: U ORI R R 2 Rk 0.05 BEAOE.
Note2-1: The different letters in a column indicate significant difference at 0.05 level.
2.2. A REIRAARFT ‘FREIR AEM R X ESHIERIF N

K22, ARGEARGHEN FREER 5 AR A v Pn 75 1.67~5.83
umol/(m%s), HAREAK Fercal 158211 ‘/REZER’ Pn fixi5, 1A% 5.83 umol/(m?s); CS/5C
55 CS/140R 414 [AIFEAER i P o i 3 22 ¢ HAUIK T CS/Fercal 441 HAREH; SO4
GR OREEER” Pn &{K4 1.67 umol/(m%s). Pn f =414 (CS/Fercal) Hbifkdl &

(CS/S04) =it 249.10%. A GG A A Pn = 2K KA CS/Fercal > CK >
CS/140R > CS/5C > CS/5BB > CS/3309M > CS/3309C > CS/kangzhen3 > CS/SO4.

M Fr Tr A 5% e A b A ZH 4 & CS/140R [4.24 mmol/(m?s)]; CS/Fercal. CS/5C.
CS/3309M. CS/3309C 4 Ml Fdl GAERE (W) Te i REREE AR o &M%
S, JFET CS/SO4. CS/5BB. CS/Kangzhen3 3 M4 & . ARHA Tr tE 2L
Mk CS/140R > CS/5C > CK > CS/3309M > CS/3309C > CS/Fercal > CS/SO4 >
CS/5BB > CS/Kangzhen3.

CS/SO4 ik FZ A F Ci e, 15 %) 397.76 pmol/mol; CS/SBB M- Ci Ak,
4 346.61 pmol/mol. 414 CS/SO4. CS/5C. CK. CS/3309M. CS/140R. CS/Fercal.
CS/3309C 2 a2, WM T CS/kangzhen3 F1 CS/SBB. AN[AflifH4] & Ci
MK B N AR Rl CS/SO4 > CS/5C > CK > CS/3309M > CS/140R > CS/Fercal >
CS/3309C > CS/kangzhen3 > CS/5BB.

BiAR 140R 58210 IREEERT FEARM A Gs I, 1% 222.29 mmol/(m?s), & Gs #x
RN R & CS/SO4 (1) 1.8 5. hlifli4l 4 CS/Fercal. CS/5C. CS/3309M fEHAKM
) Gs 5 ‘IREER AR MZERANEE, CS/SBB. CS/Kangzhen3. CS/SO4 fififll
NEZHM G TEEFEMEZR. AFRAEEL S Gs MK F] /MK IX K CS/140R >

15



FRFERAN FER FPEKEKEERAESESENTM
CS/Fercal > CK > CS/3309M > CS/5C > CS/3309C > CS/5BB > CS/Kangzhen3 >
CS/SO4, AN[FIALEEH] Gs 5 Pn B E IEAC, MHKXRECH 0766, 5 Tr B EFHIE
FHIG, AR ARECH 0.890,

HAR T WUE i, A 1.69 gikg, L SO4 NhARM) IREZER HEAE WUE H1K,
H0.48 g/kg, FMRT ‘IREEER” WUE &3 3.5 5. fiiflidl & CS/Fercal fitk WUE 5
ARE OREER LWEVEZE R, JEWIEE T414 CS/5C. CS/140R. CS/kangzhen3 .
CS/3309M. CS/3309C. CS/SO4, 1X 6 MufiAsA 5 #AS [FIFEFE BRI T 5 i WUE.
AN A Bl A 41 4 ) WUE K 21 /N 7 24 CK > CS/Fercal > CS/5BB > CS/5C >
CS/140R > CS/kangzhen3 > CS/3309M > CS/3309C > CS/SO4. AN[F4b¥iH] WUE 5 Ci
M AR

&R 22 RERAX FREK BEM ARSI
Table 2-2  Effects of different rootstocks on photosynthetic characteristics of 'Cabernet Sauvignon'

grape leaves

MR R RN ABIRE RALTE KRR

SO
umol/(m?s)  mmol/(m?:s) umol/mol mmol/(m?-s) g/Kg

CK 553 a 3.63 be 388.85 ab 198.64 be 1.69 a
CS/Fercal 5.83a 351c 383.75b 204.48 ab 1.62 ab
CS/5C 490b 3.74 b 389.04 ab 197.52 be 1.39 ¢d
CS/140R 5.00b 424 a 385.42 b 22229 a 1.25 de
CS/3309M 3.67d 3.54 be 388.19 ab 197.90 be 098 f
CS/3309C 2.79e 3.58 be 382.09 b 178.62 ¢ 0.78 g
CS/S0O4 1.67 f 3.00d 397.76 a 122.66 d 0.48 h
CS/Kangzhen3 244 ¢ 221f 35795 ¢ 131.90d 1.14¢
CS/5BB 4.14 c 2.77e 346.61d 134.81d 1.48 be

R 223 A AHEE AR TR R 1K 0. 05 BE K.

Note2-2: The different letters in a column indicate significant difference at 0.05 level.
2.3 11iE

2.3. 1 FNEUIERG AR X FRERIRE MR KR HFRAI R

AR A AR FT (R« fuli B2 T AH LA P LRI L e i B 5 PR IE G2 A
FAXS 2R IR, ARTR R A FHEREAE A R A . AR AT, AT R AR v
REA IR ZE005T. LK, PRt AR [ Rl S0 5 bttty TF 2 &, EA
SEAR YR DAL T PR 20 S R A ot RS2 i Ll R T 50T ST B0 ] A ] R % X £
ALY AL A E B S8 FEABLA) 3R 55 A 1 AN A AR A KA 5
Mg ANTR], 3 T SRR A IR R o G550 e 12 B A A AR AR IR i, 0 1
AR LR 0 27K 73 R W B WS, BT Gt AR R (R R AR DR R B L ) 7 3 2
PRI o ZERUEEE IR 5 227 X REE IR A E K BIRTER ], B 5C Al SBB
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HWRE REER ETHEE T HRE, ML 3309C. 101-14M LK 110R Afik
R REH ETHES AR ZERALE . SBEEOIWILRLEY, AR S04,
5BB. 3309C. 101-14M Y0 B4 nFefdi R e Sm 4 I AR K 3. AR, P btk
T ARIAS IR RE BRI TR Bl IRERER WA A K, 553 il [ 055 I 5 45 R
FEBL o IR T 45 A 22 S () A I ] e S5 4207 sNAT OQ o DA R AT 28 X Vb b AT 28 4228 41
ARG AP 3309C 1 OREEER BRRUREE . ARACHE . BB, MRS ED
KT S I B TS AN, DLBTG 3 SRR AR RERER HiA T
Pyt ap R G AR DL SR FE AR, CS/Fercal M ACKH BE AR FE AR
I H A DUERLE A I fi S 25 3 v B el ot o 4 2 b IR P2 35 X 5 45 B 08158 NI
FEAF AL o JE K ZEFEDO 3 T R B S A, I e 25 AN [R) K/
MG ARSI, BEE AR A KA RIS AR A A B R A, Hihb
3L N IS 4l CS/SC FEBTER A ] T HU X AE KRR ALY, Sifdb 232
FE DX I EE ROTANE], BT RE ARl A S B (R SE R B 1 2 57, AT AT BB 52 AN [R) R 6
XAME, IS T
2. 3.2 RNEFIERS AKX FREBREME L S8 FRRI R IR

RV A FOC PR AR A A A BBURK G T 28 vy 1) il ol 5 B 4 R B >4 4 1) 4%
At T AS R R ARG RR AL A e SRR E T L, AR LA 76 Gl R L 28 ISR
TR AR BT . AL KRR 2855 88 hn 22 5 K. LA Fercal A1 140R Afifi
ARIHERE R MR DL 2 HAR T A B o &3, AL SR /KR 2.
CS/140R [ 28 it RS £L 5 B 0 48 i T R L& il B4 A CS/Kangzhen3 (175
P A 23 R i ) AR A e R PR A 2 K T 0 BRI L B i B AL 5 CS/SO4 & 1D A FR bR
%o During! O ] 2 i Bl B 7] 2 1554 ‘K-5BB” I, WF5T T ik AR AROG A4 H 1)
RO, SRR, TR RS e R 5 M RO AT B, G OGS AR ) B
KA S ST AR, A GG PR Pn/CHIH BB AR . AEARIERERS
MDA TR AL FIE o NSRRI, ARG AON 82 2 0 4D G A RS
HBE 5w, HPRiAK 1103P-CFC57-34. 1103P-CEC60-30 52105 2 M Al %
SALFEE S M RIS ARA R (Po/CHERE i, AR AR ER 2 W ot G 2
AR REREIEMG AT ERE ST FEREEE EAX, FNSILTES
2R AR W IE AR OC XA S T g 5 AL G, AL BER R ALK T RS,
ALY 5 AN AT SRR e I R B IE , SLTF R, BN T AR B R
RZ s WS o 7K 53 H 258 R R AR 28 B FE K T s T )0, O T R A%
K3 B O, A1 7K 53 ) F 2802 — AN B0 ok e i ik [ 5 5 7K 43 T R LU ABI 1) IR 4
FRFRU021, ARG 1 7K 73 I 2 5 B ) 4B S 4RO, AT RER ] CO2 ANRE
SR, R A .

2.4 %518

PUPERGAK IREZER” M40 A 2 IR b AEANRIRE LIRSS, A R A2 B
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KT REER MAEKE; AFEGEEY S 2 U CS/Kangzhen3 214 HiEL /NN I
%o CS/3309C MR FH A BE . AN ACHH B . B E Y E & TH e a5
CS/Kangzhen3 FEAR M Fy R A28 38 & S B 2 T H B A BAL &« R 5C R4
OREER AKIRFRE 8 MRS A EAK. CS/Fercal 414 M 6 A HR FIK 7
FHZREE S TH e S, 5 AR LR ETEZ R CS/140R 1215 14 2 A< AL
SEE T A EMEYA G CS/S04 FI AT BAR . 7EA ARG FRAL & 0] £ I
B h CS/3309C. CS/Fercal. CS/Kangzhen3. CS/140R, wJHE— BRI HE .
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FRpIERAY HES BEERE RSB R AR AL EOY
FZE FEMMEMAN ‘FEW® BEMHRFEZESEREEX
MR E =8

3. R AEE
3. 1. 1R #r#y

) o —

3.1. 2 I NF R m

i LC-2010AHT B iy OB (il A (H A Byt ARG DU STl BEA2 L SR AMGI 25 |
HPLC 2D Tff3i; KQ-100VDE AU i it (B L 7 A8 ] ) RE-2000A g 7k
ae( LIRS ) W LHL; R SEG ProteCol-P C18 S [l A, T
et OB (1% R R E O I ROR B Y RHSOR IR IR A R A2 O R B (1
W), KK B s AT 2 0.45um LIS vE .

3. 1.3 MEMB RFE

PR R T 7«

OUR A AR AT, WHR. & SRR 10mg il 4l F R e 745 2
100mL [R A s BUR TN ZURRBRMERE i 10mg, B/ E 54 100mL [ A o
AL 100me/L RIBRAES AT A idi e 20 B EA# 4 W ImL, 2mL, 4mL, 8mL,
16mL T~ 100mL AR AR ZIEE, NS 2K 508 1mg/L, 2mg/L, 4mg/L,
8mg/L, 16mg/L [FIFRVEE IR bR 2k

@% 5 PR TFIUR BE AR ERE S 0.45um JEIIT 38, AEUCHERE 10uL, DIbRHUE
PRI BE A BAADR, 0 BRI AU AR, ZxilbrufE ik, S5 R 3-1. prik
VECVBLVA FEE TSI ey S S T RGP DGR, R T v R

*3-1 RRXAEAE. RXBRAEERENRYRFRER. AERK.
BERMREREFEYFHE
Table 3-1  Retention time, regression equations of trans-Resveratrol, trans-piceid and

Phenylalamine,cinnamic acid,coumalic acid

EY PRE IS (min) Pk i £k FHOC R
SEMSE 0 3.136 y = 1000000x+8171 R2=1
KA B R R 4.181 y = 517986x+969.97 R2=10.9998

RN 5.114 y =281103x+755.6 R2=10.9999

PIFERR 11.263 y =995669x+6316.3 R2=0.9998

SR 5.281 y = 850251x-166.01 R2=0.9869

12 I B 1 A B R ORI e 4 A

O AP K VP TR R I ER L B 1 g S48 B TR o N R T B
IR E S 10 mL, g, BRI 20min, 3000rpm 2.0 10min, WHL EiERE
0.45um JEEILYE, BT 4 CORF P CE % H
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@ ZE L S B P I A b PR

{618 4¥: SEG ProteCol-P C18 #1:(4.6 mmx250 mm,5 um). WsiH: ZJE/0.2% R
IK=45/55; FrMEA 53504 : 306 nm, FH: 0.8mL/min; A: 25°C; #EFf#E: 10uL.
el A, ARBEVEN .

RNEIR WEERR AN A 1R & BRI 5 454

ORNER WA TR 352 : 2% Hakkinen 55 DOSIR)J7 L3RRS &
Mo X1 g 4 T oI NS, i 10ml $2H0R(80mg PLIA LR +70%
FEE+1.2MHCL), JH#E 7 3 (AR AL 3 2 min 5, 12000xg 4°C B0y, A7 kA< HL 3
R, AW RT, T 3ml 50% HEE(( S 2l), 7338 E -4 CIORAFAHBHE 0 F
VEAH I 2 RTAE A2 0.45um THALIE B UE .

QRN WAEERRFN Ay R FE S IS

{63 41:: SEG ProteCol-P C18 #1:(4.6 mmx250 mm,5 pm). WH:MR. FE#, Hish
e CIE0.2% 51K /K=45/55; KA 354 : 270nm, 308nm; ARNZME, Wishl:
10 2% 7K=20/80; A% K:: 210nm. WiiE: 0.8mL/min; FFif: 25°C; #EFE
e 10pL. YEMEAAE, (RFEDENL.

AN G R 2 B (PAL TG R I 5 «

2l Koukol I Conn [ /5 iEUORIVEME M0, ARIUH - 0.5g, B THFEEH, oA 5Sml
$£ 0.1mol/L pHS.8 Il R 2% i (50mmol/L B-ii 3 Z, %, lmmol/L EDTA, 10%:w/v
PVP)TEVKIR PP %, ARG AR NES0E, 4°C &0 30min, #5# 12000xg. HX
KRVEIIA 2.8m1 7mmol/L L-ARKNZ R, 7 37 CHlf&iE 10min, FFIIA 0.1ml f#,
TRA e TG 52— RZIR A AR I 290nm &b 1R W 6 BEAELAF A e W IR W) 46 (. (O D) o
BT 37CHAMT, RIS ] 60min. AR &S AT 37 BT 52 — VR s N TR A VAR I K
290nm AL WG EEAE, AEA IRV Z% 1 E{E(ODy) . BIRLZRKAES L T I .
DAMEOCAR B /NI AEAE 0.01 A 1 ANBRS 3 50 Ar, Wi is P47k U/g FWe

PR RE R -4-F2 A B (C AT 75 1 00 2 =

Z: [ Lamb 1 Rubery 77 EISEMAEE . B 0.3g #dh, A 4 ml $2H0GE (50
mmol/L pH 8.9 Tris-HCI 2% #'#, 1 mmol/L LPMSF, 4 mmol/L MgCl>, 10umol/L
Leupeptin, 15 mmol/LB-HiJk ZEE, S mmol/L Ve, 10%H I, 0.15%PVP), {EVKi# T
WEES 5, 4°C 250 30min, %18 12000xg. HU EVEHREGKEN A C4H FHMH . RN AK
Z2:0.1mL FEERHCHE, A 2.0m1 2 i 2umol/L K XA FERR, 50 mmol/L pH8.9
Tris-HCl ZZ %, Sumol/L G-6-pNa , 2umol/L NADPNay). 7.HI#F 340nm 4t b (4.
2 LU A AN SR BRI 0.8ml Z5187K) . AARE/NIRAEAL 0.01 124 1 AN S 1 8
1 (U), B TERAA U/lg FWo

4-F5 -5l A JEHG(ACL)IE PRI T «

Z: i Knoblock Fl1 Hahlbrock ) 77 VAR VEME 0. FREX 0.3 £, HIA 4ml
0.2mol/L pH8.0 Tris-HCl ZZMi(Fr 25% H i, 0.1mol/L DTT) A /b & A7 s b vk s it B
AN, ARG T 4°C, 15000xg B0 20min, ISR K 4CL FBFHEBUR . SONAR R
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0.5m1 FEHEHOGR, A F] 15umol/L HRERELE, Sumol/ml p-F F. R, 50umol/ml ATP,
1umol/ml CoA VA AN Iml B N H . 40°C/KA A Y. 10min, 7F 333nm At
bofa, WA I IR . LURE B BEE AR 4L 0.01 S — N 47, P 2 2
£k Ulg FW.

AL YIE(POD) LA K 2 1y 48 A i (PPO) G 4 0l 7 -

OM BRI £ FRE A, HES Ko 8T, @ik,
FAT LA HURE TR G 3857, B:47 0.3, BRI BHER T, I 4ml PH=7.0 /] 50mmol/L
WM 22 PP (N & 4%: W/V PVP, 1mmol/L 3 4 ¥, Immol/LPMSF, 1%: V/V
TritionX-100), VK4 FWIBEAISE, 4°C, 12000xg 2.0 20min, HU IS & HH
il B2 AR o

@POD 5 L€ : POD Jx WAk £ & 0.3ml 0.25mol/L H202, 2.5ml 0.025mol/L fX
BRI AT 0.2ml FHAGW .  BABESFEIOG(E AR 40 0.01 2R 1 NG FRAL(U).

@PPO JH MM : KA thid o [N AR R HE: 2ml 0.05mol/L pH7.0 R 2% 1
0.5ml 0.05mol/L 47K — [y A1 0. 1ml FHEE - LABES BPIOGAEAR MK 0.01 28 1 /N T S AL
U).

@ WETEU/g FW)=(AA290xV)/(Vs¥m)

Kb AA4T0 AW FE AR AR s

VRS AR (ml);

Vs AWl I B BB & (ml) s

m AR EEE ().

N Bk A(Malonly-CoA)FT 4-7 5 LA I A(ACA)K B S0 28 v IE AL 5E o
3. 1.4 FitH i

KH Excel2003 F1 SPSS 17.0 BAFEAR AT vt 50Hr . W& /K e fE 0.05,
FHICE 3BT B 25 7K 3k e 7E 0.05, AR /KTFEE 7E 0.01. K H OriginPro 7.5 HI/EK]
%o

3.24RENR

3. 2.1 FEMERMAN ‘FRERK BEMHAFEEAERERAEHSENZN

I S GRAR EB HPLC P2 AN [FIHTHEREA S A IR IREEBR Rk i &
M e LA PR, SRR, AP EC IRERR ARk 3-1. kI
£ 3.101~3.150min F1 4.180~4.189min #5451 AN WIS 1], X5 e o2 A 225 0 & AT
PTREAE: ol €00 T3 P 1) S D IS TR) 20, m DA W S A Py 0 oAy S o 1 2 P e R S o 1 2
P o 3125 AN [) ot Pl 1 2 AR (1 A P R (W TR RRUAN ), 3 BH G (1 2 I 1 B
T mEAFE 3-2). Hrp CS/140R i i) B2 P e e, I8 18.24pg/g, 2
HARTEIY 1.5 1%, FIRESS RS AR 1.4 1%, &3 26.49ug/g; ANFERGA REEER’
R R R AN (B A R AN JE AN R e SRR ) RERER A
AT REAN B R SR LA, B B R G2 : CS/140R > CS/Fercal>
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CS/Kangzhen3 > CS/5C > CS/5BB> CS/3309M > CS/3309C > CS/S04 > CK, %1
& & & K s& : CS/140R > CS/5BB > CS/Kangzhen3 > CS/5C > CS/Fercal >
CS/3309M > CS/SO4 > CS/3309C > CK. fili K 140R J&E ZHUPEmA, 1ER IREER 4
A (PR AR BE T e i R A M RERIR WA T i B R R R, LS A
FREA R R, NERERT BT B B R . 1A
PO TG AT 2 1 (1) 1 2 B R 1 2 R B A, e R AR, I HANA]
PUPERG A it P 1) REFE i e R St F < IR EE BRI [ R R [ B R I B A
11%-46%2 8] PrA R IAFE S b e QA2 P i 2 mn T e N B i, o 2 P i
TR S A B R AR 2R AL, (AT .

e e
b 2 o] [\
1] \\
» ! m) \
| . /
]
| \ : |
i
1 130] /\
/\ ™ A \
f \ / \ Lo / \
|
ol ) s o N

W W 2 U 0 ® 8 W 8w W M e M W P I T T T T
E3-1 EtRERicEREIEE () MeiERE (B - -RABEEARE. 2-RXBRAEHE
Fig 3-1 Grape leaves sample standard chromatogram (left) and chromatogram (right):

1-rans-Resveratrol. 2- trans-piceid

8 N HZ ) Trans—piceid
] A A ¥ Trans—resveratrol

b b

50 4

N
o
1

WS NEE I

el
HEg/g

i

SNk Iy

B 3-2 AEIMMEMARBIRERN ‘FEK FEHREXARFEBEAEAXBRAEHSE
Fig.2 The trans-Resveratrol and trans-piceid content of the different resistance rootstocks and

self-rooted individual of the‘Cabernet Sauvignon’grape leaves
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3.2.2 REIMREARI ‘FEHK BEMFEREEAENTYRFASE. RER
UREEBRSEMZI

T I S ORI AN P TR R I AREEER A 10 2 BE I T A
FRNZ RIS DL A SR ) & st AT 0 5 23 BT [RIRELE = AN Fn it ol €00 w6 1 0
I [A] 5.114min. 11.263min. 5.281min P4 E] T =AW i s UG 5, 2l &

ML 3-3 TET, ANFEHEREAXS OREER HiAH AN AR S R R R E AR
FLr CS/140R M B 2R IN IR fEdpemy, 1A% 38.61 1 g/g, 5 CS/5BB M RN R
(K& B 255, CS/140R Eb FAR T 1 160%, CS/Fercal 414 M F oK N AR & B ix
i, CS/Fercal &5 ‘JREEEK" AW LWEZER. ANEWFR RN ZAIR S EIRT L
CS/140R > CS/5BB > CS/5C > CS/SO4 > CS/3309M > CS/Kangzhen3 > CS/3309C >
CK > CS/Fercal.,

MK 3-4 B, EHEAE 3309M iR L OREERT M REERR S s, A
0321 g/g, & ‘TREER BRI 2 5, LR & KT CS/140R & 132%, ‘I
BEE HMT S CS/Fercal. CS/140R. CS/SO4 LB FHEZES, LLIERIVERIAR “F%
B MR AR AR SRR, JEH ST CS/SO4 Fil CS/140R.

e 3-5 ' CS/140R M F G IR & s, B E] 1.06 0 g/g, 23 M T CK A
CS/Fercal, CS/I40R Mt A HUR T E AN F VR S & 1.8 1%, WEEmKm
CS/Fercal M J7 % GRS/ mn 2.5 5o WHIURIMANRIREA ] & Bl A 2 P a4
Br T SO4 1ERLAIY) ‘IREER” M F HIR & &/ T UL Kangzhen3 AhiARM fr, 4R
WARR) AREER M E SRS RN SRR R T AL AFEIGTEAE AN IR
B A T AR . B CRACRN RIS BN, RN R ST RER
FIEEIR,

i a a
40 -
b %
oo | bc ?
oo & c C
= 30 -
s ¢
<4 1
1{-1% 20 - e
X €
hz 4
= %
o T T T T
S S S S S @
<& SN \ng? \ngaQ I\ RN
Q,\ S S P~
S CJ\\&
S

Fig3-3  The phenylalamine content of the different resistance rootstocks and self-rooted individual of

the‘Cabernet Sauvignon’grape leaves
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WHRng/g
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B 3-4 FEMMM AR BIRER FEK SEHRASRSE
Fig 3-4  The cinnamic acid content of the different resistance rootstocks and self-rooted individual of

the ‘Cabernet Sauvignon’ grape leaves

1.2+ a
| ab ab ab
1.0 - abc
. ] abc abc
o o8 Z;T
ey ] bc
=
m °°
o
0.4
0.0
RN <,§) Q% SR > S
QQ:(/D(Z) (S:) %\'\/ \03"3% \n;‘DQ c:)\c") %\)“QQ) Q)<;‘.>\<’§b
69 S MY

é§$

B 3-5 FRIMMMARBIRER ‘FEK BEMHREIRISE
Fig3-5  The coumalic acid content of the different resistance rootstocks and self-rooted
individual of the‘Cabernet Sauvignon’grape leaves

3.2. 3 FEMUMER A ‘FREZR FEM K Malony|-COA F1 4CA K E 8IS

WK 3-6. 3-7, HLPERARS IREZER A% G B 27 1 1 T4 it Malonyl-COA
FACA PR EA AN FRIFEFE 52 m . Horh CS/Kangzhen3 4145 T W4T A ¥R I m
(246.63ng/mL), 5 ‘JREER MBI CS/SBB L& %R, & m T eniEd 5.
CS/SO4 A ka4l A WRE MK, & CS/Kangzhen3 21411 52.79%, LA 5C. 140R.
3309M F13309C Afli AR AREER" v Malonyl-COA ¥ 5K /N2 Ta) 6 Wil 7 5t
N IR A WL 4-7 GRS A WSS 7E 4-T LRI A IR EE R/ EREL R,
T FHZH A CS/140R WK B fe i A 57.63ng/mL, H 5414 CK. CS/Fercal. CS/140R.
CS/3309M 2 [a) o i i 25 5%, miAl4 & CS/5C. CS/SO4 F1 CS/Kangzhen3 X [0 52 5+,
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Fig 3-5

The malonyl-CoA concentration of the different resistance rootstocks and self-rooted

individual of the‘Cabernet Sauvignon’grape leaves
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=
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Fig 3-5

The 4-coumaric acyl coenzyme A concentration of the different resistance rootstocks

and self-rooted individual of the‘Cabernet Sauvignon’grape leaves
3. 2.4 FEHAMEREARN ‘FRETR’ BEM F PAL. C4H F0 4CL BEIE 45200

122 P B (ARG A B 52 21 22 AN B AR S N IR 15 80l HeFh PALL C4H FiT4CL —
AMRUEE R OCE 2. WiEk 3-2 ow, fRHEE PAL. C4H. 4CL 3G HEOREC, — Pl
Z 5 AE P<0.05 #5357 W E /K. Fercal. 3309C. SO4 1ERGAN ‘/REZER” M} PAL
WL AR R 43.6% 74.4%. 60.4%, MR T FARdE, b CS/3309C iE M
M 3.96 U/g FW.
CS/3309M. CS/Kangzhen3. CS/5BB TGl # M2 5, H CS/SBB ik,
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76 CAH WG PE LU P & e i I B m T R R AR S T, Fercal
YER IREEER MR C4H W&y, L AR 11U/g FW, 5 CS/Kangzhen3
HNEIRFHZETT; CS/5C H CS/SO4 414 R CS/3309M A1 CS/5BB 414 1] C4H
TR ANEE
7E ACL & PEME Y, W2 IREREE AR AL, Bt AR mE s,
CS/3309M M-} 4CL 1Mk, CS/Fercal B&{IX, CS/Fercal 5 CS/3309M Al {4 AR 1 [H]
TR EMEZER, B E R T H B A . 4CL 35 KNP 2 CS/3309M. CS/140R
CS/5BB. CS/SO4. CS/Kangzhen3. CS/5C. CS/3309C. CS/Fercal. CK.
%32 FRFMEMARBREN FEXK DEMHEXTFAESEN=MNKEES

Table 3-2 The activity of three metabolic enzymes of the different resistance rootstocks and self-rooted

individual of the‘Cabernet Sauvignon’grape leaves’Resveratrol

AR
Ak 3 RN EIR A NG WHER-4-FRILA0EE  4-F S EUEE A SR

U/g FW U/g FW U/g FW

CK 2.27 be 21.17e 44.05 f
CS/Fercal 3.26 ab 32.17a 56.18 ¢
CS/5C 146 ¢ 27.46 bed 63.45¢
CS/140R 2.24 be 29.23 be 68.99 ab
CS/3309M 1.77 ¢ 24.86d 69.89 a
CS/3309C 3.96a 27.01 c¢d 60.03 d
CS/S0O4 3.64a 28.66 be 65.49 ¢
CS/Kangzhen3 1.57 ¢ 30.15ab 63.93 ¢
CS/5BB l.1lc 24.69 d 66.31 be

F32VE: U SR R R 2 Rk 0.05 BEAOE
Note3-2: The different letters in a column indicate significant difference at 0.05 level.
3.2.5 FERIIAMEREAR ‘FREER’ EEM ) POD. PPO jEMHAIE I

#£ POD Al PPO v PEM E R (] 3-8 R 3-9) , FRAMTKINAFIRGASFF IR
BER g [a) POD F1 PPO JE M Z 5RO, HFH <. 5C. 3309M. SO4. 5BB 1E
WA ARERER e 1 LA S FL AR 1 POD 13 P32t =5 T PPO [ 1%, T 140R . 3309C
Pulili 3 SAYERGARR) AREEER GHEHH POD i tE K NS PPO [RSE P K /NEAR—FE,
BLAH POD A1 PPO 3 Pk 2 (a1 AH O, IX 0] Bg 2 B T Sl Bl AN [R) 2 B IR 1
iR AERERE ARG 2 8], WEEAE CS/Fercal I i+ POD Al PPO ANl 3%
e 7E POD 3 b CS/Fercal. CS/5C. CS/Kangzhen3. CS/5BB Lt H AR 11 &,
CS/SO4. CS/3309M. CS/3309C. CS/140R M- Ji+ POD JiF v 1k bb F AR A%, Horh
CS/140R [1] POD i 14 541K s 7E PPO 35 % LA H CS/Fercal . CS/5C CS/140R . CS/3309M
CS/3309C. CS/Kangzhen3 I /5 H PPO 5434 bb A AR P & P s, CS/SO4 i1 CS/5BB
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Fig 3-8  The activity of POD of the different resistance rootstocks and self-rooted individual of

the‘Cabernet Sauvignon’grape leaves
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Fig3-9  The activity of PPO of the different resistance rootstocks and self-rooted individual of
the‘Cabernet Sauvignon’grape leaves

3.2.6 BEFE R & MEBTRK IR EX TSI

2 e g LA A A 5 LA SRR S B P AR Sk e b LR 36 3-8, L I
L5 CAH R W5 AHOS, 55 PPO W A5G, 15 Malonyl-COA Rl 4CA fiAHR, AL e
FTNMERAR . EZ I RN R RN & SR AT DG AR B T IR - RN IR S5 4CL
W FEMIG, Ll PPO M & AR, SR GRIEHMIC. HFERSE 4CL 2%
FK, S5l PPO W3 AR,
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Table3-3 Correlation analysis between Resveratrol and its precursors

MRRB 3w FNEM WH#® A9 PAL C4H  4CL POD  PPO  Malonyl-COA  4CA
2 i 1 574 011 506 .150 .519%** 240  .073  .412* -057  -338
PN 1 A15.944%% 095 062 .606**  -268 -487%* -028  -231
A H:R 1 287 -204 -173 347 -007 -014 135 -.062
EavALy 1 -292  -097 .385% -269 -461* 099 -.180

e * IR 0.05 BEIKW, #FERIR 0.01 BEK

Note:*indicates the significant level of 0.05,**indicates a significant level of 0.01.
3.3 itit

3.3.1 FRMMMARMY FEK BEMAFBRFAFERAEFEEIENTMN

FEARI AT N, AFGF ), A F 25 S AT . WK
W, CEARRIE E AR AR R ANIR] Sl ) 3 L 1 1 2 B ) e ) 225 K . ANIRD
2] b PR R R I S AN RSN, 2 i K BATT A AN [ A AH ] it o 1) i 4 P
FAE P AN L2 e S AN, B 8 NHUIERIACH, fili A 140R [U#ERE “ Ik
BRERT MR AR RS B, AAEP R ORI M iR R, SER AR 2R
W BURIB A B R S, SRR BN RIABIN, AR T40R UHEAE REER
RN N AR 2 B A RE P I8 RIS T B PUTERS A BT 5T, AT
KU R AR BREA M RE P A PRI PR HUEF R PUSEME . PURIE I SR i
FRIEANIR 7 1, AR BE R WS R R (K A A A T80, R Bl ARt b AR 20 5 i
&2 D7 TR o SR 36 70 S8 RO Rl B E A AR LRI B AT P A B AS A, RIS B A
AR R AE PR A ATE FRACHS R B, BRI [ S5 S b LR R AR )
e, DR IT SRR Y] AR E AR IVE LR IOE S AR TS,
o33 S MR AR A N BB S SRS AN P o 5 o0 i S as s R RS At s i
PRI AR K L SEBWISURIL, ARARM F b 3K 325 AR 5 B A7 A
KU, BB ERERE, . W ABA SRV R AEAIR R A
IR EGGE R R IR M AR B s HAR, HR R YU d Bl i) 22
-7 BOZFE USR5 R AR A R Wi AR A 2 2, b /g B8t 2D IR
W5
3.3.2 BEFESERREIHEX S

N T R AR AN R A Z T WS I 2200, AWT s SRR |
MR S IRHEAE 8 DN YUERNAHI A H A IRESE, AR ARG R 140R £ REEERT A
e AR R S R, AERNEIR . WEERIR DL R SR e 4R
140R VEREAH JREZER” A4 7 K 2 R ANy SR ot e i AR IR
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R A A RNEIR . WHRUNE GRS B ERKESR, MRNERAE
TIRBEATEANEA AT I, AP IR DS RECH 0.944; fEAI T, X)X A2
Pl S R AR AR O B S IR IR N TR . WHIR . & OIR) & E T4
PEAH G M I, Je o B Pl I e X P e 1 i 5 SL AR A A o0 R 28000 )
H: 0.5736. 0.110. 0.5057. 75N AU h—) & AR AR 44 i e fiz AR
YR B 2R e, TIHERR . & SR FIIBRIR . JF IR S 2 Hoh Iy IR
7& PAL 1 C4H MAEH T, BB KRR & REmRI, XS RE 4CL.
OMT SEWgITER T, B DAL L um = PR i Wi . AR TR AR =112, Kk, 72 A
FEMRAE AL A e IR I R A W 2R 5™ A2, W] g T SO S HE ) I
3.3. 3 HEAE S HNK BN TR

RN BERAR R 5V 2P 06 s M, I EiEil PAL. C4H. 4CL 2
ARNBEACEIR IR 1) = A BRI, S AT IR N B AR 70 B AN (RIS 2 = ) 1) e
Pr a5, X LANEE 3G PR ER ) A KR B IR A AW AT AR AL o[RS BY = I R T a
XA MY A KR G SR AW TR, CFEKRE, NS KL &
Ky FEREHEYIF TR M A RIS RE T R, PAL. C4H. 4CL iGtE¥ k4
Bk, I H =AM AR A R . — RS M R R E S e, LT
— AR R R ZETSE . KOG AIMBTF R R U K R H YY) A
WA ) TAI A5 R . ARSI BT R N e R AR i e L2, HL
P HAEHTE PAL o ANWFF R IAN R Al Rl A G 18] ] — I 33 ARG 1 K/ N A 1R
KIZESE AR )X A WA e U A B I 5 7 NEB(PAL. C4H. 4CL. POD.
PPO. Malonyl-CoA. 4CA)iGMEUAT A M4, MR E S0k 0.041. 0.519,
0.240. 0.073. 0.412. -0.057. -0.338, &I C4H F1 PPO VE AR 5 (A 2 4 1 i
FAK . AWFUERIUS), PAL MW B i B il s (H AT B 7T HIISL, BB
HH T A AN 5E 452 PAL O], CAH S5 16 AR 1) 6 & SR AR 20 I8
SEEIOCHE R, AW C4H 5 AZE BRI E AN, R C4H X [ B A 5 ik
HERFFW . PPO &M AU A LA S LM, PPO & AR b 5 4 22
FREA AR DS, BB PPO & A RE) & e e T B EEH . 78 A BEG it
Firh, BZEAREG OCHE AN STS Seta 26 I SN CHS a4+ [FIFE IR A
TEAE NG A R 4-F CIEATEE A, 2> EEN BB EERNAE (LR AN R A O AR
AN IR CHS A= AL ta & 5L Ry i, Wi &0 T < E3)
STS &%, FHEMMRA AZE ALK B IR U271, ABF5TH Malonyl-CoA Hil 4CA
5B B RO, YA AN A RICE A AR AL BN S
e, S I 6T 2R A
3.4 it

i P, Prfi OREEERT BRI R A S R T B R AT, PUERhARRE
BE PRI A A R RS R, AT RTR T 140R BRIN CORERER A
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B PR R s A R0 A A B BE T RERT AR T RS, 140R 15
B OREER mAT RN ERME C RS ERm, WHER S &R 12 3309M
RER) CREEERT R R MO ERR LG &5 G H CAH W S IA T B
I 2 R EE L, PPO XA 28 v VB B R % DI AH G CS/140R 2 8 AMltif 4]
Ardes AREERT AN AR RS R ARG
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Vavad = hY Y ';b
FNE sXNHEe5WREE

4.1 £XXHEI8

(1) “REEER W45 8 FhhuvEni AR G AR M g, 25 2 ARk AL 5 1 AR
KRB ROUZEFBRK, ARBARBFECT OREER WAKE: ARG G2 Y
f CS/Kangzhen3 41 & I /NI IL S, JF HACH ™ H . CS/3309C. CS/Fercal
CS/Kangzhen3. CS/SO4. CS/140R {EAN[FIfARAL & S LE, Al BEATY Kl .

(2)CK. CS/3309M 5 CS/3309C WIFrHK AL nl PRl & At T el i dl &
CS/3309C Ml AFHFE . B BURL FE DL s 3= & A ok, (AL i BV D .
CS/Kangzhen3 [ 4g 2% & . AR LA SFEAERH BE K s CS/Fercal Al ACKH B2 il
PR BE a TSR & S PUPER RIS e W B R S R A AREE R A A )
MoR R it MR SC IR IREER ARKIGFRTE 8 MbiA M AP 8K

GO RIREAKT AR AR E R M 457, CS/Fercal 414 G438 R A /K 43 F) H
REa T EHEAS, 5 FEE ARETCEETEZER; CS/140R 124 H %
FAAL S S 3w 0 ORI S il B4 A, CS/Kangzhen3 117 7% 11 39 5 R 1] — 484k
B FBE S A T RO S R A2 ;. CS/S04 & TTD S b R T I e b A & .
HOCE R EBAEA R LI A 5L T BB A, MCRE0.766, 5
W R EIEMSE, MIERECH 0.890. AFI4ALBLE] WUE 5 Ci 4 k.

DI A G A AR A S ES T AR, PR R E e R
B A AR SR 11%-46%, {EITHANR T 140R i85 RSB M4
I B2 I i e N 18.24 /g 3 It 0 00 1 28 I A B 1 2 I AR ) I )
BT, 140R BEHEN) “/RERER MM A RNARMNECR S ERE, WHER S B
IS 3309M B CORERERT WA s A OCARI RS 45 245t C4H AT PPO
SR R (B A 3 IEAH DG, C4H AT PPO X414 - F 11 22 2 A B3 DA %5
Malonyl-CoA Fll 4CA 5 IS BE R FiAHE . CS/140R & 8 ML FRAL A4 m IR
B A AR s AR WA AL A .

4.2 ARREE

ARG AR ] LLSCR M PR UIE, SRR v . T LB B
WA, WAL A A M AR N 253, AR AR BAT BT IR A
PR o, N2 3 30 o 2 R0 A2 T et R BB M 5, I UMl AR e A 4 2
KR LT ERE A 128 A58 AP B (M s i R A R S HT, A RPUEEal
ARSI A IREEERT AN ARG RS AR Ty T OREIRGE, Al fitk
PR BRI 4 /REEERT AR AP I AT TS, M AR, A
FIPUPEREAIIE] AR B, (B RE il oREERT A A 4
RO R HEPANE X, AR AT, Rl A g AR R L A
AL SRR USRI IVE S WA ], AR A R IR A I 300 1 A2 P i 5 AN
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