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[Objective] The study aims to understand the effects of the combined saline and alkaline stress
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with different salt distribution ratios and different concentration gradients on the growth and physiological
indexes of ‘Cabernet Sauvignon’ grape (Vitis vinifera ‘Cabernet Sauvignon’) seedlings, and confirm the
range of salinity tolerance and its ability to tolerate salinity. [ Methods] One-year-old ‘Cabernet Sau-
vignon’ seedlings were used as test materials. Three groups, including neutral, weak alkaline, and strong
alkaline salt solutions, were mixed with NaCl, Na,SO,, NaHCO;, and Na,CO, in different ratios, with a
concentration gradient of 50, 100, and 150 mmol/L, and with no treatment solution as control. The seed-
lings were watered regularly during the growth period. Different types and degrees of saline and alkaline
stress were simulated with pot experiments in the lab, and the growth morphology, physiology and photo-
synthetic indexes were measured. [ Results] (1) Stem diameter and leaf area of ‘Cabernet Sauvignon’
seedlings was increased first and then decreased with the increase in salt concentration, while plant height
showed a decreasing trend. Plant height was significantly lower at 150 mmol/L for 10 days and 40 days for
the strong alkaline group compared with the neutral and weak alkaline groups. (2) SOD activity and MDA
content in the leaves of ‘Cabernet Sauvignon’ seedling was increased first and then decreased with the in-
crease in salt concentration, while POD activity was increased slowly. The POD activity of leaves in the
strong alkaline salt stress group was higher than that of the neutral and weak alkaline salt stress group for
30—50 days, while the strong group was lower than the neutral and weak groups for 60 days, where 150
mmol/L treatment was more obvious. (3) Intercellular CO, concentration, net photosynthetic rate and
transpiration rate of ‘Cabernet Sauvignon’ seedlings showed a decreasing trend with the increase in salinity
concentration, and their intercellular CO, concentration and net photosynthetic rate were higher at 50
mmol/L. Under same salt treatment, the net photosynthetic rate in leaves of neutral and weak alkaline
groups were lower than the strong group at 150 mmol/L for 75 days. [ Conclusion] The plant height, leaf
area, intercellular CO, concentration, net photosynthetic rate and transpiration rate of ‘Cabernet Sau-
vignon’ seedlings showed a good growth trend at 50 mmol/L, while plant height and stem diameter was
the least obvious at 150 mmol/L saline solution for the strong alkaline salt stress; low saline treatment (50
mmol/L) was favorable to the growth of ‘Cabernet Sauvignon’ seedlings.

Key words ‘Cabernet Sauvignon’ grape; saline-alkali stress; physical and chemical properties; Eastern
foothills of Helan Mountain

o R A A T2 9 9133 U7 hm®, HL4r A
J 7z, EEAE A T AL AR ARG M X R W T A
H DX TP A BV H A T R N S R
PRAEZNA (KO R 4 i i ALy 4 Y 69.03%,
YE RSN LM I 2 —, Eh o - HAT ) A i B
25 ] 1N FH A 5% .

2 2 I R A T ROR R R R R
Je TR A A L HL 7 R N B TR R AR AR R
T~ 3 5 953 Ak 32 s i) 56 58 38 %) A 4 AR K Y f T A
B F R E B E W0 E A aa L pH Bt
HZ W CERK T ARREARMAAERET .
FEOR R TR, S BUAE, CIRE R (Cabernet
Sauvignon) S tH 5y Bl Y 35 B 09 21 (0 J VR 2 45
Bl A8 Lo T HA & B, B X T T RS A B
O3 I P L R R A T M T REEA
CIRERER A A T IX i DX IR Ak RO,
YARTTZ L T 2T BRI A o AT RS kR
WER G RAE 251, T E 2 XA A [ 2 E

LB 16,58 U7 hm”  Hiip 2 B2 ER B (L Ak (£
g 1. 5~3 g/ke) 5B 56 %6, o R £ 5
fe Bt (-9 5 R i 3~6 g/kg) i MTH ALK 30% ,
HE BB (A 6 g/kg DL 1) BT
R 14 %0 . DA, 03 66 B b - 498 R0 Jon 5k 5k e b 25
A R P < R S B 2 B v R A A e g ) R
TR T fiff < A B3 2K 7 4 28 X - 198 6 W Jbip 36 170 Tif =2 44
DA T 0 JO7 A 1F 2 i R 33— ) 0 1 S it 2 —

I [ P9 AR DG T3 2 il A Tid b it 5% 32 B2 AR
FETR H SR 5 T L 56 T2 A SRt i i g g b
I FLA /D SR AN TR) £ 40 e BE RN AN [v] e 88 6 B s el
TR AR EEER A A K B R S B A e e A
A0 A S LR T b AR AR RO A A, s — SR B3
SO 300 4 B 5 AN R i R B R B A K A 3
EN TN OR Ry S A NIRRT IS 1 A N S W 4 D)
CTREEER GO R B AT 4 PR B AL He
36 A T S 5 30 R AN ) S AR D e R 4 A K
TR ESRAEbR A A A AL, B T © 2 R A 1 it



184 ode Moy % iR 44 4

AR B 0 ] B T R B RE ), S it — 2P g R Ak R
L BR A A R OB B it 2 11 P K
1 MBI
1.1 iRIE R

JENL 0 1 VA s =7 ol T 00 el A 15 I B L VA=
R4 105°45'—106°27", b4k 27°43' —39°05', 4EH
OBRERIEF] 3 000 C L5 F D, R K 180 ~ 200
mm, G2, &4 H BAfE 5 3 100 h,
1.2 MR aE

I DL 1 AR A R B BR R A 4 i AT AR
B, FRAEZETH EOR BIRE EAER 3 1 TR
FRRC F R AT B R 4. 79 g/L (1 SM 85 55 A #b
NE K e B AL,

T R R N TR O R — i aa R AR R
S G R FL M A Fi 0 g WY A T A G R R )
RS Z 3N E RN ER, IR AR
BN AR A 7 X L 0 SRR AL B, 22 2 Fo
PEER NaCl,Na, SO, F1 2 Fg 4 £ NaHCO, \Na, CO,
B[R] ER GTE A5 B BE 45 1 1 4 bk 4348 AN ) 1 J5E
IR HCBIR A » I 422 A M 26 Lo 1] 3% 25 388 K7 43 R T
(NaCl : Na,SO, =1 : 1).lI(NaCl : Na,SO, : NaH-
CO;=1:2: 1), MM (NaCl : Na,SO, : NaHCO, :
Na,CO; =131+ 1+ 1)3 NALIRAL, 4351 Sy rh v 30 b
055 0 R 0 R R ER a0 . R Eh AL AR
B 50(T50).100(Ty60) F1 150 (Tys0 ) mmol/ L 3 A~ 4 fF
BEIE BN [ 6 AL AR B ) R B A 55 L O LA RS %
AT IATArT ER A0 B Ry HE [ % B (CKO L 33 10 M b B,

RO AL PRI AN SM R SR T R E R A R E
10 d J5 48— MRyt 4T, bR 10 d 33T Be i H A vk B2
Ab RS, IR FR R ok 1 e 2 ] 7 I, B4
RV R I 100 mL 3L i TR B0 1R 1R iR
2% LU JE RN - 9 KR B A R, % A BB R VS VR 6 v U
K H pH AT S0 i e e 2 pHAE, T LI T4
5 T i b E Eh Ab B p HL A S A 43 BN AE 7. 2~7. 8,
8.3~8.6.9.5~9.6 ZI[u], 4&Ab 320 A~ v B B
WHE 6 NERE W .
1.3 MERRRFZE

R R b b 2 FH T D0 A [R) B3 A 4 4
AR AR bR KOG T br . AEKIES IR
D ) o B AL 6 3 Bk & i, E 91 (R 2R3 10, 20,
30,40,50,60 d) W % 2% 148 b, I 1R 4 0t 7 )
E A2 B AR AL TR B < F AN [R] IR (b 38 30,40, 50,60,

70 SRR T 825 kB BRI A 215 09 it
BY AL 2~3 mm /NBE, FHRC RS VR 5 T8V 245 R
LB IR & T — 80 °C AR IR VK A8 /A7, F T30
F BT PR AR, RSB 3 N

Horp RS EHEE £ 1 em) 0t
T8 R b R R 48 RO 7 5 26 48 b 2 S Ak 9 Tl
(POD) I P 8 A1k W B AL Bl (SOD) 4 P FT N i
a4 R FH A AR By U PO vk (NBTO
FORULE 43 56 6 BE L A2 5 O & M S bt i
L% ZAHXT 7 B (SPAD D) { FH {5 45 Xt 2 R AL T
AR 10,20,30,40,50,60 d I 5E , M EOG A R
(P, ZE MR (T ) MM — AR Ak vk B (C) T Ak
B 45,60,75 d 19 K ik BT g iR 4 2O S
ACIE AR 2 A AN AL B 5 Bk, bR 6 N EE, R
BOFHIA
1.4 HIEBSW

¥ Microsoft Excel 2013 %f 5 gt 47 3 3 , |
FH SPSS 19. 0 il Origin 2018 #4748 434 Akl 1

2 ZER 558

2.1 HWEE FEHR HDEEKNTIE
2.1.1 % B

BT 5o, B 5 PO B () A 4K, 25 Ak B¢ R S B
20V R v 1A S L O T R 0 e, (H A B ] Y 4
K AF AT 76 U 58 25 5, 45 2 R A ok i Ak B 1 346 K
P BE T CKOOF AR PSR (1 4D T, 2hF TR %
BME R KRR ERT CK 4 24%,

[ A R R A Bl (T VI MDA, R
TR S R i 350 Bt 0 R R A B RS T R
ke, Hahdi K3 1T T Hm LT, 4P
W e 4H W T, AL BEE 40 d J5 2 W00 T 40 B 6
Ty A0FE, T I ID AR b, AR 85 Bk 4 i ok o
BR7E T 2H Toy AEFE 10 d. T AbFE 40 d #BECHIA T o
11 20 7 VR 32 B 3 R AR A0, LAt vk B2 T 3 4[] 341G
BEER,
2.1.2 % M

7 %) 4y v 25 ML 45 A BRR B AR Ak R A R
i, 7 ER A b aE B AN (/L 20, Hod, 7R Ab B
30 d F1 40 d 2 B, 3 AL IR ¢ AR BT BR T 40 2R
REL XAy I £ ol v 184 i = 5 B S 1 KU e s
FELL Too JTooo MBE TR KR BEALN 4 T, ALFET &
2 e TO0F B [V A TR R Bk B R, &)y i 2R M A
51322 I NN | R | (%5 el 51 0 2 6



M FLSF R OO X IR BT BRI 4 4 A B RO OG A R AR B4 5 TR 18

120 ¢ E=dexk AT, T, HEET.

aA

—_
<
<

T

—

80
60
40
20

aA

aAaAB atar
J- aA
1 aB

A

&

Plant height/cm

7,
7/

120

—_

<

<
T

PR
Plant height/cm
o
S

—_

<

<
T

80
60
40
20

&

Plant height/cm

MriBE} & Duration of coercion/d

T I 43 530 2R 7 v P 559 B A % i 8 b3l b 3B 21 . CK T v Ty T 2391278 0,504,100,
150 mmol/L H ¥k B b 21 5 R 21 P9 AS 6] /N5 Sk 3R VR B i) A7 7 25 M 25 57 (P <<0. 05) , R Ve 9 AN R
KBBR8 4 B ) A7 78 W 25 P25 R (P<C0.05) . T,
1 AR B SO AN [ e 3 Ak L oI B R A 40 bk e AR AL

I, II. and Il represent salt-alkali stress groups with neutral salt, weak alkaline salt. and strong alkaline salt, while CK, T, .

Tioo s and Ty5, stand for 0, 50, 100, and 150 mmol/L salt treatments,respectively. The different lowercase letters represent

the significant difference among concentrations within the same group and stage (P<0. 05), and different uppercase letters
represent the significant difference between the groups within the same concentration and stage (P<20.05). The same as below.

Fig. 1 Change of plant height of ‘Cabernet Sauvignon’ grape seedlings under salt-alkali stress at different stages
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Fig. 2 Change of stem diameter of ‘Cabernet Sauvignon’ grape seedlings under salt-alkali stress at different stages
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Fig. 3 Changes of maximum leaf area of ‘Cabernet Sauvignon’ grape seedlings under salt-alkali stress at different stages
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under salt-alkali stress at different stages
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under salt-alkali stress at different stages
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