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1 #REFE

1.1 Rew

RIEF RN € Syrah’ (Vitis vinifera L. cv.)
HIIIETE AN A AR . BT ARG AR 43500  Beta”
(V. riparia X V. labrusca) . * 5BB’ (Vriparia X
V. berlandieri) .  SO4’ (Vriparia X' V. berland-
ieri). 3 FRGAEE BOH B AR G B, CRO AR i
¥, 4B L ¢ Syrah’/*Beta’, ¢ Syrah’/¢5BB’ .
‘Syrah’/*SO4” . ‘Syrah’ 7w . 1251k F % A
MR o I E KRS —B 2 FEE AR,
1.2 {WHE

RETF 2016 4F 2 H—2017 4F 6 A EEHNZE N
PN KPR FBERE B HAT. TR 4 FhH4
HIATER 31 om. & 29 cm BER D, U
T HBRAFE L 3 L KRB EYS. BE
AR 1 AR B S AR i 3 IRE
2 LEIRER 20 ¥k, 3 A SR B AR R IR
RIEFERGERBT R 12 AU D FE#IT TR
hiEitEs . BARBRE TN RSB E
AR TR HEK T BT 4 B B BN TR K L $E K
Rk 25 dL KA 4 5 d AT 1 RS TSR I
M5, 2L 6 YR FEUI E I A [F)HE Bp e ] — i
] B S8 AR S K B SR R S B AUES
A SRR T 10:00 HEATIE , R FOESEL
F{FRF 09:00—11:00 FHATIE .
1.3 WmENZE

TG KR R A TRIME IPH £ 387K 4+
B AE , € T BEIRBE 20~25 em,

MR RS aORENE 7 ) — B R R TR

WEAMN R, RAKE RS E, 2 BES
AP A E SRR a(Chl 2) HFEEE b
(Chl b) . M4 B8 (ChD

oA AEBE R - Ve B 4 BT RS ST BUEE 3~
5 TALERATCR HF R A R, R A CIRAS 3 {4
LA X (321 PP-Systems 24 m)) , R I FF ik =X
SR E A R (Pn) SIL R (Gs) B
B (Tr) KA FIH R (WUE=Pn/Tr) , BEH
3W. BWRNsEH H B TS, FF AR
ELME TR .

PSIl YAk 2= 78 4 . 5k -l PAM-MINT i {5 #%
K FEE R (FEE Walz 24 7D #4752 . ¥
BB RS S EREER 3~5 A iR
W R B S O R T B L B FESE AR
626 FREE B 20 min J& , T LRSS B F R
WS RIGFT T ELC 5t F 7E B E T 64k
5 min J5 Il & DL F S50 & K (Fm) | A A 5%
Ha(Fv) I KB F 3R (Fv/Fm) DAk 5 K
(P, BRMZEM FEXN EHITHRT, I
JEbRIE LME TR E .
1.4 BN

SR HH SAS 9. 0 B X 36 $ic s 47 G o
M1, R Duncan 31725 5 B VEHE .

2 HBRESH

2.1 FEMETIEKkSHTH

B F K B ) O E K , 1S /K B RRLE T %
K 5 d I HEEEKE R 41. 84 %, SHEIKRTH
TRET 30.3200; #EK 25 d B HEEHKE N
16.91% , 5#/KETHELTFRET 71.84% G D, ik
BT KA Z AP E T ERIA T A IR £
K. \@ENFRAHEE, RG2S,
REETE, WHTERR KN, S KE
FREE TR, BB K BEE T 2R E NI ER
RS o

*k1 FTEBETIESKENEHL

Table 1 Change of soil moisture content under drought stress

F-E A A Drought stress days/d

0 5

10 15 20 25

T34 KB Soil moisture content/ % 60. 05+3. 04

41.84+2.31

31.82+2.49 23.821£2.39 19.05+1. 36 16.9141.91
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2.2 FEBMBETARMAGENBEXEGIER
ap=A
2.2.1 XMRRFTENEMN
HE2AHMBEETEMERENME,
‘Syrah’/¢‘Beta’, ¢ Syrah’/*5BB’. ¢ Syrah’/
‘S04’ AR (CK) I A Chl a.Chl b i Chl
HIHFETIE; A 45N, € Syrah’/ ‘Beta’ . ¢ Syr-
ah’/“5BB’ . ‘Syrah’/‘SO4’ 115 Chl a & H#i5 4
ST 21, 71%.18. 60%.14. 73%;Chl b % 4

BTG AN T 25.00%.13. 64%.22. 73%; Chl
BEBE ST 22.54%, 17.92%.
16.18%., TS Wik, 3 Fig#1 K Chl a,
Chl b A1 Chl B B = F B R #i ; H ', “Syrah”/
‘Beta’ #J Chl a,Chl b #1 Chl ¥ & F ¢ Syrah’/
‘5BB’M1‘Syrah’/¢SO4°, LA B TEBHET
SRFH‘Beta’ ‘5BB” ‘SO4’ MIRE: I M R & &
¥ T EHMRE, HLLSyrah’/“Beta’ ISR E &

BB Py
BB 5] o

®2 FTRBETAREAGEENHE Syrah’ it FHEESEHRM

Table 2 The effects of different rootstocks on chlorophyll contents of leaves under drought stress in ‘Syrah’

e A FE ] Drought stress days/d
Chlorophyll/(mg « g=1)  Rootstock 0 5 10 15 20 25

‘Beta’ 2.184+0.07aA  2.0540.05aA 1.9140.08aA  1.7140.10aA  1.6140.06aA  1.57=0.15aA

FEE a ‘5BB’ 2.0940.09aAB  1.9240. 17bB 1.94740. 05aA  1.62+0.14aA  1.560.13bA  1.53%0. 10aAB
(Chl &) ‘SO4’ 1.96+0.03bB  1.90+0. 09bB 1.684-0.18bB  1.6674-0.14aA  1.464-0.08cB  1.48=0.13bB
‘Syrah’  1.9220.13bB 1. 6220. 04cC 1.53240.09¢C  1.362£0.10bB  1.3624:0.10dC 1. 292:0.03¢C
‘Beta’ 0.7740.07aA  0.7720.05aA 0.7524-0.08aA  0.6420.10aA  0.582£0.06aA  0.5520.15aA

FEED ‘5BB’ 0.7540.09abAB 0. 7540, 17abAB  0.7240.05aA  0.6474-0. 14abA  0.584-0.13aA 0. 50=0. 10abA
(Chl b £S04’ 0.6724:0.03bcBC 0. 7520.09beBC  0.714:0.18aA  0.5820.14bA  0.5520.08aA  0.547-0. 13bA
‘Syrah’  0.652£0.13¢C 0. 550. 04¢C 0.5524-0.09bB  0.4820.10cB  0.4820.10bB 0. 4420. 03cB
‘Beta’ 2.954:0.07aA  2.8220.05aA 2.6640.08aA  2.36E£0.10aA  2.1920.06aA  2.1240.15aA

HREAR ‘5BB’ 2.83+0.09bA  2.6740.17aA 2.66+0.05aA  2.260.14aA  2.13%0.13aA 2. 04=0. 10abA
(ChD ‘SO4’ 2.6540.03cB 2. 650, 09bB 2.3940.18bB  2.2440.14aA  2.0140.08bB  2.014-0.13bA
‘Syrah’  2.572£0.13¢B  2.1740.04bB 2.0740.09cC  1.8420.10bB  1.8320.10¢C  1.7320.03cB

EAR/NE MRS 78 JUREFEIREARETE 0. 05 F 0. 01 KPR FHRZES. TH.

Note: The different normal and capital letters within same stages indicate significant difference among root stocks at 0. 05 and 0. 01 levels, respectively.

The same as below.

2.2.2 XPCETHERNEN

BEE T E M E RN E , ‘ Syrah” /“Beta’ |
‘Syrah’/“5BB’. ‘Syrah’/SO04’ . 1R & ¥
Pn 1 Gs ¥R E TR, ET2MEr 0~
5d,3 Mg E R EREN Pn Ml Gs B2 EFHH
AR B R KAE , Z )5 T R 38 45 R, ¢ Syr-
ah’/‘Beta’ . ‘Syrah’/*5BB’. ‘Syrah’/‘S04’
Gs B BB W 43 S 0 T 120.20%, 78.37%.
21.41%; Pn 5 H R B 2 9 & 281.48%.
96.30%0.37.04%, MhEMAE. 3 RIEIET Y Gs
M Pn ¥ E® T HR®; EF, ‘Syrah’/‘Beta’
B Pn f1 Gs & T ¢ Syrah’/“5BB’ il ¢ Syrah’/
‘SO4” L HEAET R a5 8 (e 10 d /),
‘Syrah’/*Beta’ i Pn fil Gs B3 8 & F ¢ Syrah’/
‘5BB’ f1¢Syrah’ /¢S04’ (£ 3).,

WEE T2 % N, *Syrah’/“Beta’ |

‘Syrah’/¢5BB’, *Syrah’/*SO4” , H R E M H H
Tr FFEE TR, B S5, 43 IREAR T 34. 78%,
17.3906.4. 3500, i), 3 IR R 0 Tr 2
RF AR H, Hrh, “‘Syrah’/“Beta’” # Tr {8 F
‘Syrah’/‘5BB’ fll*Syrah’/ S04’ , L HIET 2 W
BJG A 15 d J5), ‘Syrah’/“Beta’ # Tr #H
BAKT *Syrah’/¢5BB’ #1*Syrah’ /¢ SO4” (3§ 3) .,
bEE TR ERERNE, ARER WUE
AR A B B AL, ¢ Syrah’ /¢ Beta’ | ¢ Syrah’/
“5BB’ . *Syrah’/*SO4’ i WUE % |-F+/= T &,
FET ALK 0~20 d, 3 MR WUE #5542
T ZJE P T R a8 S5 PR AT, “ Syrah’ /¢ Be-
ta’, “Syrah’/*5BB’, ‘Syrah’/ ‘S04’ §) WUE #
FAREZF 03 A0 T 273. 75%.77. 50%.20. 63 %,
a3 PR WUE EXY B &E T
AR i Hop, “Syrah’/“Beta’” i) WUE & F
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‘Syrah’/*5BB’ #1¢ Syrah’ /¢ SO4’ , T H AT 2
B EH (i 10 d J§), ¢ Syrah’/“Beta’ i)
WUE B % & F ¢ Syrah’/*5BB’ f] ¢ Syrah’/

‘S04’ (3 3),

22 FL,TEMET 3 Fh‘Syrah’ 53K Tr

1&6:]: ﬁ*ﬁﬁg ,Gs . Pn,WUE ﬁj%il—%}ﬂ: Q *E_ﬁg ’ i‘é
W S50 T AR ¢ Syrah” S5 8 R B AR B KOG
A FE T3 B, B IR0 T 4 B R KR

Gs.Pn . WUE, i A =L EROE.

&3 FTREMETARMAEENTEM F X EEHER R

Table 3 The effects of different rootstocks on photosynthetic characteristics of leaves under drought stress in ‘Syrah’

KE4FE AR F B8 BHE Drought stress days/d
Photosynthetic trait Rootstock 0 5 10 15 20 25
‘Beta’  31.33%2.52aA  33.67+2.52aA  33.3322.52aA  26.67+1.53aA  13.6740.58aA  10.3343. 79aA
SAFE Gs ‘5BB’  20.3313.21bA  33.0042.00aA  28.3313.21abAB 23.67=+1. 53abAB 12.6711. 53abA 8. 33£3. 79aA
/(mmol » m™2 + s71) ‘SO4%  31.33%+4.73aA 29.33F1.15bA  23.33%4. 04bAB  21.67+3.79bAB 12.00+1.00abA 5. 6740, 58aA
‘Syrah’  22.33%4.73bA  30.6742.52abA 21.67+2.08bB  17.33+1.5¢B  10.67+0.58bA 4. 67+0.58aA
‘Beta’ 3.3740.15aA  3.1740.30aA  3.4070.10aA  2.33%0.15aA  2.1040.10aA  1.03=0. 15aA
HI6EHE P ‘5BB’ 3.0740.15aAB  2.9310.35aA  2.4710.12bB 2.0040.17aAB  1.6040.20bB  0.5320. 06bB
/(pmol + m™2 » s71) ‘S04’ 2.73£0.15bB  2.83£0.35aA  2.10%£0.17¢C 2.03£0.06aAB  1.4310.12bB 0. 372£0. 06bcB
‘Syrah”  2.73+0.12bB  3.0820.06aA  1.8740.15dC 1.5740.25bB  0.9740.06¢C  0.2740. 06¢B
‘Beta’ 1.6340. 04aA  1.6240.08aA  0.9040.02bA  0.68+0.02bB  0.2740.03¢cC  0.15+0.02bA
e Tr ‘5BB’ 1.6440.15aA  1.6240.16aA  0.9870.04abA  0.42+0.01cC  0.3040.06cBC 0. 1970. 03abA
/(mmol + mol=2 « s71) £SO4” 1.58+0.03aA  1.5940.02aA  1.0640.09abA  0.4320.05¢C  0.3520. 04bAB 0. 220. 02aA
‘Syrah”  1.5240.04aA  1.590.03aA  1.0940. 10aA 0.8320.05aA  0.400.02aA 0. 2320. 03aA
“Beta’ 2.0740.13aA  1.96+0.11aA  3.79=0. 15aA 3.4240.25bB  7.95+1.04aA  5.9840.97aA
KAF] FiR % WUE ‘5BB’ 1.8840. 15abAB 1.82+0.22aA  2.53%0.17bB 4,76+0. 42aA  5.26+0.40bB  2.84=+0.53bB
/(umol » mmol—1) £804” 1.7340.09bB  1.7840.20aA  2.0140.34cBC  4.73+0.57aA  4.1440.17cB  1.93+0. 08cB
‘Syrah”  1.80%0.06bAB  1.9140.02aA  1.7320.19¢C 1.8940.39¢C  2.4240.25dC 1. 6040. 28¢B

2.2.3 Xt PSI BT PR

bE T2 E RN E, < Syrah’/‘Beta’ |
‘Syrah’/*5BB’ . ¢Syrah’/‘SO4’ . B AR EH M A 10
PSII & KGR Fv/Fm, e 2E R R
qP HJEAKTF I, BE T 10 4.3 MR R E R
il Fv/Fm, P ¥, Z )5 T R I
B 45 5 Bf, ¢ Syrah’/¢Beta’. ¢ Syrah’/¢5BB’ .

*4

‘Syrah’/‘SO4” i Fv/Fm 8 B R & 2515 T
14.75%0,11. 48%.1. 64% ; qP % [ AR T4 43 311 3 i
T 14.52%.12.90%.8.06% ., Ba i, 3 Fig
P Fv/Fm, oP 398 F AR B2 7R 8
i H o, ‘Syrah’/‘Beta’ i Fv/Fm.qP #8 T
“Syrah’/5BB’#1‘Syrah’ /¢S04’ , (HE FR B &
FE D,

FEMBTARBARFEIEE ‘ Syrah’ Mt Fr PS[] e 7E IR0

Table 4 The effects of different rootstocks on PST| photochemical activity of leaves under drought stress in ‘Syrah”

PSII YeAh#ih o _— FEL it [A] Drought stress days/d
PST] photochemical

activity Rootstock 0 5 10 15 20 25
“Beta’ 0.8440.07aA  0.85+0.08aA  0.84+0.08aA  0.83%0.06aA  0.76+0.06aA  0.70=0. 08aA
BRI R ‘5BB’ 0. 84740. 10aA 0. 84740, 05aA 0. 8310. 09aA 0. 8140. 08aA 0. 7740. 10aA 0. 6840. 07aA
Fv/Fm €S04’ 0.8240.06aA  0.82%0.09aA  0.81£0.05aA  0.7740.06aA  0.7140.09aA  0.62740.07aA
“Syral’ 0.8240.07aA  0.80-0.05aA  0.79-0.05aA  0.7420.06aA  0.66+0.05aA  0.6140. 03aA
“Beta’ 0.86+0.08aA  0.86+£0.07aA  0.840.06aA  0.8240.06aA  0.7940.06aA  0.7140. 03aA
Ak R B g ‘5BB’ 0.85+0.08aA  0.85+0.08aA  0.84+0.05aA  0.8140.07aA  0.78=+0.06aA  0.70=0. 09aA
qP €S04’ 0.84+0.10aA  0.84=0.06aA  0.83%0.05aA  0.8140.08aA  0.76+0.06aA  0.670. 06aA
“Syrah’ 0.84+0.03aA  0.82=0.06aA  0.79£0.07aA  0.7720.05bA  0.7240.07bB  0.6270. 06aA
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3.1 TEBMETARBAEREEST Syrah’ M 7 i
FRIFENZ

HRERERFERIA R, S 5ER1ER
HERER TR UL AR IR AL , H A E B AE )
FotGRe . ETEWESET, #EM Chl,
Chl a,Chl b #4552 b 38 8 B i 2 Rl
FREAE T EMIE T,  Syrah’ B AR T A
M4 E SR T, R ‘Beta’ ‘5BB’ “ SO4” K i
ARIEEENH SR SRS T BN, HEL Syr-
ah’/‘Beta’ W R R G EEE. WHTRERMT
AN AN TRITE R SRS &, A
HAFRIDGERES, Hp Ll ‘Beta” il K ¥ 85
BHRNEST
3.2 FEREBMETAREMAEESS ‘Syrah’ H 53¢
BRENHID

Gs. Pn, Tr 2 BB YOG G 88 1 1 2 45
Fro Gs R 5 HAT RIS 1 S R PR 1
HF,Pn f1 Tr B2 BN MIE, Gs 5 Pn Al
Tr 2IEAEDY, PR, MEAE T EME T
TEEOKE T, BT BED ALK,
Gs T W&, M58 Pn A1 Tr TR, WUE L)
Pn Fl Tr LU R RN, 7T LASE & RMAE Y A
VR AR XK 40 F 2T Bl X R
MEFEY AR REHEAN — D EER
FRU, — it WUE 8K 5= B A8 W A 2 i R 33 45
FHIK SR PR AR R, 19K BB ) R, %
wae, T2 A M, ¢ Syrah’ 3 g LN 1 B
FRHIH Gs P, Tr ¥BEE T 5 M8 g T K,
B3 MEEER Tr HE T AMRE; Gs.Pn M
WUE ¥& T B, RHERH ™= TR ha
B F AART . B 3 Mgk, ‘Syrah’/
‘Beta’ i) Gs, Pn #1 WUE ¥ & T ¢ Syrah’/
‘5BB’ . “Syrah’/‘SO4’, B WL, T2MME T, SR
IEEE R BRSO AR T R (B
FIF0E R ERE R ) P FIBRAY T, TR R
BRI WUE, B4 B8 MK S FIHBCEADLE
M TR, DL Beta” NEE AR IO A
HEREERE.

3.3 TEBETAEMAEEIS Syrah’ M 5
PS T sE{Lid 1=

PSRN A RGP RBUBRHA S ALER
Xt 3 55 b 38 i 6L B R F R 0 AE A
Fv/Fm.qP J& K BAEY) PS I etk 240Gt f) £ 2
b . Fv/Fm BT A 0RO
BRI R TR PSR A0 BY Y6 B R 2k
Bo%;qP 5 PSII R AR T F1528
WIERE LB 2 IE A K, AREWF5T R, + 1
TEWESSEEY N Fv/Fm 1 P T
Reteed ) BRI g R R, ¢ Syrah” 3 R i A
HARE Fv/Fm Fl qP 37561 5 b 30 1 hn 3 i k%
% (BT T A MR E, B Syrah’/“Beta”
& T ¢Syrah’/¢5BB’ . ‘Syrah’/¢SO4’, ® U, +
a7 PSIEME .G NIRRT 8 &t
A1 W SRR R RE, A A% 3 32 B
B EREA SRS Fv/Fm. qP W B3 B, AT
fRi PSTEM L.

4 it

L TEIA T ARFAS AR XS < Syrah” it
ARG EOLEME PSS E TR
ma, BT LB A i, TR 44T L “ Beta” 5BB’
‘SO47 AREAR IR HT I REA BB A 1EH M
TR BERERER K 2 R IR RDG & BB T o BT
fifi “ Syrah” 7E - B 30 58 SEIAR B UL AR
15 3 P HETE L LA Beta” ARG R BT ET
BEYETHRHAERNICEBENOLE R,
R, I SE 3 77 “ Beta” /E P 5 19 K TR 70
‘Syrah’ i EIARRE A

S K
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Effects of Different Rootstocks on Photosynthesis of
Wine Grape ‘Syrah’ Under Drought Stress

SUN Cong, LI Lianguo, LIU Yongxiang, LI Xiaoyan, REN Pengda, GUO Jinli
(College of Agronomy,Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019)

Abstract:In order to study the effects of different rootstocks on photosynthesis of wine grape ‘Syrah’
under drought stress, the experiment was conducted with ‘Syrah’ grapevine grafted on different
rootstocks (‘Beta’ ‘5BB’ and ‘SO4’) and its self-rooted seedling as the test material. The effect of
self-rooted seedling and different rootstocks on the chlorophyll content (chlorophyll a, Chl a;
chlorophyll b, Chl b;total chlorophyll, Chl), photosynthetic efficiency (net photosynthetic rate, Pn;
stomatal conductance,Gs;transpiration rate, Tt ; water utilization efficiency, WUE) , photochemical activity
of PS]| (PSIl maximal photochemical efficiency, Fv/Fm; photochemical quenching coefficient, gP) under
drought stress were studied. The results showed that,1) Under drought stress,the indexes of grafted
seedlings and self-rooted seedlings showed a downward trend except WUE increased first and then
decreased, it showed upward trend in overall, which indicated that photosynthetic efficiency and

photosynthetic capacity of grafted and self-rooted seedlings Gs decreased under drought stress;
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2) But compared with self-root seedlings, all the indexes except Tr in grafted seedlings were higher

than those in self-root seedlings. Especially when drought stress is severe, the various parameters of
Chl a,Chl b,Chl,Gs,Pn and WUE of grafted seedlings Gs were significantly higher than those of self-
rooted seedlings, indicating that grafted seedlings Gs had higher photosynthetic efficiency and

photosynthetic capacity under drought stress; 3) Considering ‘Syrah’ grafted on ‘Beta’ had higher

photosynthetic efficiency and photosynthetic capacity under drought stress,so ‘Beta’ were considered

as optimum rootstocks for ‘Syrah’ grape,followed by ‘5BB” and ‘SO4’. Therefore, priority was given

to ‘Beta’ as an ideal rootstock of drought-resistant and water-saving wine grape ‘Syrah’.
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