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Effect of Different Resistant Rootstocks on Growth and

Development of Biennial Cabernet Sauvignon

ZHAI Chen,ZHAO Baolong” ,PAN Lizhong,SUN Junli,ZHANG Erzhen,ZHANG Zhijun
(Xinjiang Production and Construction Corps Key Laboratory of Special Fruits and Vegetables Cultivation

Physiology and Germplasm Resources Utilization, Agronomy College, Shihezi University , Shihezi 832000, China)

Abstract; The objective of the study was to elucidate the effects of different resistant rootstocks on the
growth ,leaf endogenous substance content and photosynthetic characteristics of ¢ Cabernet Sauvignon’ at
early period. Fercal ,5C, 140R,3309M,3309C, SO4, Kangzhen3 ,5BB were grafted with scions of Cabernet
Sauvignon grapes, biennial self-rooted ‘ Cabernet Sauvignon’ plants were used as the control ( CK). The
effects of shoot length, rootstock diameter, scion diameter, chlorophyll content and other growth indicators
and photosynthetic characteristics ( Pn, Tr, Ci, Gs ) were measured. 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. Shoot length (160 c¢m) , rootstock diameter (13.98 mm) and
scion diameter(13. 18 mm) were significantly higher than other scion-rootstock combinations. The leaf area
(188.83 ¢m”) and chlorophyll content(2.68 mg/g) of CS/Kangzhen3 were significantly higher than other
scion-rootstock combinations. CK, CS/Fercal, CS/140R and CS/Kangzhen3 were better in photosynthetic
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characteristics than other scion-rootstock combinations. The results showed that the rootstocks had different

effects on the growth of Cabernet Sauvignon. CS/3309C, CS/Fercal, CS/Kangzhen3 and CS/140R had a

good effect on the growth of Cabernet Sauvignon grape.
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125.0 ~207.7 mm; 4EZE K18 1 514 mm; i 3 F
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3309C S04 #ifili 3 5 (Kangzhen3) .5BB, #]3f H £
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Skt BRI 43.52% 5 HoAth b BRR) TCBA 825 55, 43 A Xt
HRf# 67.21% .66. 60% .65.38% .61.74% .59.92% .
58.91% ., 7 A 6 HZ i (#i30 d) & CS/3309C 4b, H
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3309C 3309M L) &% SBB (ALK T 2 em K& LI
o Al ARCHLEE o B KK IR A CS/Fercal > CS/
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{5 B BRARL R A TET AU R , O 206,49 em®, HUCOR:
FEEAMBE (191. 99 em®) 5 CS/Kangzhen3
(188.83 cm® ) 41 &, 1 L 2 B K CS/3309M [
93.0% F1 91. 4% ; W 1fj FL 5% /N 19 4 4 /& CS/140R,
h 154,35 em® Uk CS/3309M [y 74.75% , CS/5C.,
CS/140R , CS/5BB Z [u] it iff L 22 5 AN W %, A
(i) il A 2H 5 - T AR O/ TR g €S/3309M > CK >
CS/Kangzhen3 > CS/S04 > CS/Fercal > CS/3309C >
CS/5BB > CS/5C > CS/140R,
2.2 AEMAMFBEHRAEHRFHERERTRNE
a2 Em

2% R OE AW HEAT O G VR B Z Y i, Y
e I RE 0 L S AR ) 06 5 A TR E 3R ) SRR R
RO MR o s, A A T A A
1 AT, S [R) HT PE li R XA TR AR A s T AR AR
FH R &, PRI EEESR, BEH
HARERAMRE WA s R S RE 1T ~
2.68 mg/g, LI Kangzhen3 {1 fifi K 1Y 75 &5 Bk #8 £k n
F SR T R, A F 2. 68 mg/g, T H RS BE
A Ko RS T ML BR 1. 52% ~ 129. 06% ; il B 20 4
CS/Kangzhen3 , CS/S04 , CS/3309C , CS/Fercal , CS/5BB
[E] AR P I S 3R 0 1 25 S HL R T
BN CS/5C;CS/5SCHEM ARG EREMIKT
FoAWRE TR & 5 JR B BR HOMR B R S i AR, R
1. 17 mg/g, {X &y CS/Kangzhen3 M %t 2 & & 1Y
43.66% o A[FIGERELL A M2k 5 R/ MUK IR A
CS/Kangzhen3 > CS/S04 > CS/3309C > CS/Fercal > CS/
5BB > CS/140R > CS/3309M > CS/5C > CK,

£1 FRMAMFEERBEAHAIMHRER

AREES BN
Ak 3 MER R SR/ (mg/g) AR iR %

CK 1.17e 17.64a
CS/Fercal 2.41abce 12.96f
CS/5C 1.89d 12.85f
CS/140R 2.32be 14.30cd
CS/3309M 2.29¢ 16.28b
CS/3309C 2.45abce 15.21be
CS/S04 2.64ab 12.46f
CS/Kangzhen3 2.68a 13.69de
CS/5BB 2.35abe 14.29¢d

TE < 17— S B0 v AN [ 5 Bk 3 7R 22 5735 0. 05 WK 3R 2 1A .

8 FhL I fili A 2 A [ R B ARG 1 ARk T A B AT
VAT B B, L AN T R AR X 8 AR REAL G
CS/3309M #H tk W F o] ¥ E BE & B R &L, R
16.28% ;CS/SO4 T 5 14 W & & f A%, By 12.46% ,
It 5 CS/Fercal .CS/5C AT W EFEMZER . AF
AR 2 G i R AT MR R S & RN F S CK >

CS/3309M > CS/3309C > CS/140R > CS/5BB >
CS/Kangzhen3 > CS/Fercal > CS/5C > CS/S04
2.3 AEABMAMNFABEHXRGEMHHFAGHENZW

JEA AR R 55 5 e A A AR KL & R A
B Pn RGOS RE M EE SR, k2
L, AN TR A Je5 422 1) s 7 2R 5 IR B Bk AR G A A e
F PnfE1.67 ~5.83 p,mol/(m2 +s), A A Fercal
WEAEN) FRESEE Po dx s, 353 5.83 pmol/(m® + s) , 7k
BEEKHAMRE Pn 2y 5.53 pmol/( m’ - s),5 CS/Fercal
To b 225 %, CS/5C 5 CS/140R 414 [l A kit B Pn
THEZ R H AL T CS/Fercal 04 1 H R 1 ;
CS/3309C Y CS/kangzhen3 2 45 [a] i A Pn JC g & 25
55504 I HE 1 R B 2k P B I, S 1. 67 pmol/
(m” - s), Pn 5t 7 4l 45 (CS/Fercal ) [ 5 i 41 &
(CS/80,) it 249.10% . ARG FEZH & B Po H
B EEAR K CS/Fercal > CK > CS/140R > CS/5C >
CS/5BB > €S/3309M > C€S/3309C > CS/kangzhen3 >
CS/S04,

Tr J2& [ WUAR W) 7% 5 1 F I S5 2246 A, IR 1 A
PRK A S8 BRI A o v T {8 £ A9l
#2045 & CS/140R [4.24 mmol/(m® - s) ];CS/Fer-
cal ,CS/5C ,CS/3309M , CS/3309C 4 ™ fifi fifh 4l A A
R e Tr (SR ER AR C R E 2R, A
T CS/S04 . CS/5BB ., CS/Kangzhen3 3 4 fili f 41 4 .
Tr f AR A6l B 2H 5 9 CS/Kangzhen3 . AR 4 & Tr
B AR U CS/140R > CS/5C > CK > CS/3309M >
CS/3309C > CS/Fercal > CS/S04 > CS/5BB > €S/
Kangzhen3 ,

CS/S04 REfl 241 &0 B Ci B &, i %] 397. 76
wmol/mol ;CS/5BB i /- Ci fAfk, &y 346. 61 pmol/mol ,
AN G B2 A G K B AR KR CS/S04 >
CS/5C > CK > CS/3309M > CS/140R > CS/Fercal >
CS/3309C > CS/kangzhen3 > CS/5BB,

fili R T40R I 45 1 7% B3 2R A bk i - Gs Fe i,
ik 222.29 mmol/(m” « ), J& Gs Fe K A0 hl B 41 &
CS/S04 [ 1.8 £, filif# 41 &4 CS/Fercal ,CS/5C .
CS/3309M fHARM (9 Gs 52 #E Bk A ML =22 W] 22 5
K% CS/5BB CS/Kangzhen3 .CS/S04 it fl 4] & 2
[E]fY Gs o257, NFRGHHEA S Gs MKEI/MMK
H CS/140R > CS/Fercal > CK > CS/3309M > CS/5C >
CS/3309C > CS/5BB > CS/Kangzhen3 > CS/S04, R
[ 4b B (8] Gs 5 Pn 55 3% IFE AH G, MHE RECH
0.766, 5 Tr B b 2 1EAH G, #HC R ECH 0.890,

ARERELR WUE &, 1.69 g¢/kg, DA SO4
S fik AR B AR R ER AR WUE 2K, 4 0.48 o/kg, A AR
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W R AEEER WUE 2 H 3.5 %, i fi4l 4 CS/Fercal
itk WUE 5 RS AER L FMELR, I BF
B T 4 & CS/5C, CS/140R . CS/kangzhen3 ., CS/
3309M ,CS/3309C . CS/S04 53X 6 /4~ fifi Fll 41 4 #b A [+

FEFEREAR T A i) WUE. R[G5 R4 ) WUE
KEN/NIJF 5 CK > CS/Fercal > CS/5BB > CS/5C >
CS/140R > CS/kangzhen3 > CS/3309M > CS/3309C >

CS/504, A[RALHLE] WUE 5 Ci y FA G

R2 FRBAMFEHRGAMHFAEHENTZW

Ak B Pn/[ pmol/ ( m? - s)] Tr/[ mmol/(m? + s) ] Ci/ ( wmol/mol) Gs/[ mmol/(m? + s) ] WUE/(g/kg)
CK 5.53a 3.63bc 388.85ab 198. 64bc 1.69a
CS/Fercal 5.83a 3.51c¢ 383.75b 204.48ab 1.62ab
Cs/s5C 4.90b 3.74b 389.04ab 197.52be 1.39cd
CS/140R 5.00b 4.24a 385.42b 222.29a 1.25de
CS/3309M 3.67d 3.54bc 388.19ab 197.90bc 0.98f
CS/3309C 2.79% 3.58bce 382.09b 178.62c¢ 0.78¢g
CS/S04 1.67f 3.00d 397.76a 122.66d 0.48h
CS/Kangzhen3 2.44e 2.21f 357.95¢ 131.90d 1.14e
CS/5BB 4. 14c 2.77e 346.61d 134.81d 1.48be

3 5t

TR ALY 3 R0 M 25 1F R, AN [ il A0S g4
AR SIS AN A 3 3 R TG R ) AR R
A e e EE R R IR RS, B RR R E
FES2 W0 B K 43 FOAT ) JoT 8 W AT, BTG R AR R B R
PEAR KRR BE LR w7 A AR A . At
WHoE a5 B, ik AR SO, .5BB.3309C 101 - 14M
AR T R R R R A A ) AR KB, Horb ok R
3309C TEHAHAE R HE G, I A4 R S = 1
B, HLUHO SO UL A bR . 2
b BB 7 X Bk A K AR R, L SC
1 SBB AR AR B BE TR B S T A AR, W
LI 3309C . 101 - 14M DL M 110R Rkl A B9 77 85 Bk 3=
THESAREERALRE., wEE%S " KeF
TR IGHEAE 3309C (101 — 14M \5BB Fi4: T-45 4 MK
b BRI, 4 ADREAR YRR T 4 TR AR,
Horr 3309C XA A= il 5 o B . AR g,
JIT A GO Rl AR B AN ) 2 B I 2 Al ot o s R K
AR R, AU, DU R A x V0 b % A4
A BIGE AR i Fl 3309C, I BT I 42 09 O 5 2R Y 42
TEALEE RS ACHLEE BT A R R S R & i DL T I3
PERE S B 8 L 3K AT BE SR TR K 3309C J8 TR
MRPERE A, 7 )2 R B -3 h A K A e B . L
&b, LUBihl 3 5 il R iy 3 R skt 4f R
& i, CS/Fercal B RG AR B B K, 3+ H & ¥tk
fli A i 3 4 v AR S R A Rt R
o ARG KB, TS K S 4R A SR A
I e o A R RN & . A5 v, BE & R
PRI A KA TR Al B 2 5 il R R B A 5 7R B AN A
[, il 3 5 th B0 /N B 5 5 LA i 2 1) il AR
ERFHEME 1 ~2 em, 44 CS/5C 768 58 A 1]

F UL IX A K IBRIA G, Fi b B B XA oY 45
SRCSIRIR] AT A R Gl A i R TR R 25 5 A AT
([P N I RE W Y P 7 w51 S LS A1
W6 1 R 0 58 A8 A 35 o BURR, Ol & TR
75 1) 5 B R B A b 3 N Y M SR A R O R
IFi] 7] 26 il B 4 0 D6 5 AR P X LG R B, S TR 21 & 1Y
FOt G H R 2R SR R CO, Wk AL
KGR 8% F55 Fa b5 22 R K . LA Fercal A1 140R
Sh Al A 1) B A A B R AR R DL K AR EL A
Heh R AL T E K FIHALEE . CS/140R 1
25 I S R AL S D R T K R L A s e 4
4 3 CS/Kangzhen3 [ 7% i 3R A1 Mg (8] CO, ¥k B I 3
AT %8 BECRDH A RS B 2H 5 (BR CS/SBB 4b) 5 CS/S04
BTG 43 15 B 49 00 A% o During' ™ 15 3 % & Fh & 7
AU K -5BB b WF9E T fili AR X 45 O A 1E H
[R5 ), 245 SR 6 B, il AR R 005 52 i 42 e A8 44 & b it
AR ZE B IR G A R 1 e KE W] 8 & T A
R, BT G B 4 G 1 R AL AR 1 B 8 A AR 1 v o
iR R RE 95 52 W & R ML S E., A
2 UGS S IR, A )Tl A 0] B 22 T A 4O A e 1
45 Eu, A 1103P - CFC57 - 34 . 1103P -
CFC60 - 30 &4 Y 5E £ T o6 A 3% S AL S
PR B3 o] 2 AH 803 ( P/ Ci ) #5288 18, S [ il A I8 2 1) 15
ZWM A RS SIS E R IEH, R
T G R AL SR S R AR O, A AL
S R B M OC, XA IR RS
AR K RAL 3 R IR R AL IR I IR B2, RAL 2 A
Yyt R 5 A0 B AT AR 3 B 1 2 L GE , RALIT
R HIN T AR SS e R  f 2 g . K 4 R Ak
F 110 2 AL 0 7 TN T B /K BT 3 1 T B, e T
TP KA o R K 3 R R S — A
e E 1T B Rk [ 5K 4 T FE B R G 4R
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B0 o ARG UK 0 R CR 5 ] CO, e 1 6y
ARG, AT BER W] CO, ANBEFE A FI I, S M A AR K

Tl AN B Bl AR KR Y B2 R il B 2 18] A AR
FHBLHI LA K il B 20 5 9 328 T 2 — > A X 52 2% 10 3
R A TR 04 il AR 42 B AR A [8) 09 Ml XA [m] 1) 2R B8
i, R AT RE A AR R 22 50 L I JLAE Ok, B 5T
TG RE Z ] JEAT TV 2 A (B R 2R
BV, DRSO, T ) 2 0% Rk 5 Al el 5 i AL 1 ) F
GRS L] PN 2 A i DX sl Ak Rl A B A
SRR ARG B S PRl A X R A A A
[ 25 T0UFE B 7 A5 A [ 7 32 1) 52 Wi, 7 AN () il A 2H
[ 22 P 3% iF 9 -/ CS/3309C ., CS/Fercal , CS/Kang-
zhen3 (CS/140R , W] Jf — B JEAT IS0 4 T o il A XS
PR AR K2 0 22 S 550K ) BE 55 B A I ) B Rk
B M SR A T A A O SR S B AT F
G, AL , S TR i AR ol 82 BR R 592 it T3 ) 5 i 58 A o
HE— BT
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