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(LEERHBERPFHEEEE, KT H% 712100; 2. FAdLRABEREE ¥, KA B 712100)

B B URBENE K BHR"(Cabernet Sauvignon, CS)1 FAH B HARM AR EAAABERAE . FRETR
¥ 4 % & (K,Si05°9H; 0, Si) 2 # (50 mmol L NaC) i THA A M H S E-t AL BAABH Y BN SR L.
BRHBRBT HEHUTHBARETF(O )4tk , HAALEL(H0,) . FoB(MDA)A B EEH
Wi BBy B (SOD), H AL H(POD) PR AL EAHM(CAT) FH BB, 284 A RKK ;KM 2.0
mmol LSi AEZWH T O, " H,O, # MDA RE M mT AR AR, H#-FRHTHALE SOD# POD &
B, RUA RS TALR I ERBTHEHEHRANRAAEEL ATREEBRA(ROS)KP, —REE L
Red Nt EhFER N ARBEREIRAGE HEARE S,

X@R: kARG S H SR R RAAE

FEPHES: S663.1 I RIFIRE: A

B 20 #4260 FRLUK, L HEFRERARRE
MRFHEXLTEREE, WR— MU RERE, 23K
A10Zhm? %+, SR ERN 7.6% . R
HLH L ERAE 0.27 2 hm? , TESHERIL 4
b ERAEE SR R KLU EE Y Bk
AFEFMAEREXNRERMIMERAEEEE
EHEN, HHETXHEURMAELR LY, B
Hedr#nEARmE, KSR ERL, X £/
THERBMSBEAGERBOENE, RELFL
EREBRANBHREMZ—. A, IREREEH
fit 3B AR BN, X KB ERIEE R, F LA A
HHELAEEEENEX,

BRMHREXTAME-RTE, EEXRFAEH,
BUBEREEYORLENS, READLFY, &
S5y R R, TRELEE FTEY RS
YR e LB TR A RBCIEE, Y
BREEHAFPEEAEY A B RS BB
P R E L ETH/NEERAT
BBy ERWAEH, N EREE
MERRE S, NTiRBSED MR RS, Refk
S M ELHTHEREERSEBENEFA
MEFEREEMRESE, BEEW X ERSE
Mt E. R, E RSN S RE X % £ 1B e B
MagL>  HEZRSH, ARRRKRUEHE M,
WRINGEREX LA T B S HE B EE RS
UK V55 A ¥ 00N B B TR, AT K 43 1 R Rk

7% B 3% :2008-03-19
B B R BT R AR A A R0 2 ' (2004K02 - G9)

X EH S 1000-7601(2008)05-0165-04

Fmiax ARG F RS- EISKRE

1 MBS

1.1 #R5RELE

R F 2007 £ 3~10 A AL RABE X%
HWEHEERHRBZEARST, St IKE R
(V. Vinifera L.) B 8 & “ K B/EK" ( Cabernet
Sauvignon , CS), B K K,Si0;-9H,0(4k 24l ), ik
FHEAM(NaCl 2 ¥786), 3 A 1 FEREK
BABFREPERIFMS:-HL=1:1), 448K
Z10HFEMHN,F5A 21 HEHS-BHSEH
ZE 1/2 Hoagland EF# B (pH 6.5 £ 0. 1) P RIF, B
FEW P B K,SiO; 51 A KT W& FF UL 4 KNO;
dix, [F a5 R A AR BB K B B/ HNO, R4
7, B/ ES 40 min, S dER—KEF K. H
HEBERBPBIERI1SdE0 3 BT, 4
H%9 % B8 (CK) : 1/2 Hoagland & 3% ¥ ; £ i 38 40 38
(S):1/2 Hoagland Z 3 ik + NaCl; SM R a4 3 (S +
Si):1/2 Hoagland & 3% # + NaCl + Si(2. 0 mmol/
L), B4 15%, EES5S K, ETREMERME,
A ERH 50 mmol/L, 45 FAEEE 0.
5.10.15 f120 d A 4~7 LM RFAM B, B4 E S
WHKE 13 8%, AR, - 70CKRHF, HTFHEFN
E.BMEGRER 3K, ’
1.2 MEHEREHE
1.2.1 H0,43F#0, A% EHAEL HO0, &

EEFN - FEHO83—), L HHEBFA HL, FENERAEABGRIERTHFN, E-mail:leiyujuan115156334@163. com,
WHMEE KR (1960—), B BeAMEN H82, BLESH, TENFHHSHEBEOHR, E-mail: zhangzhw60@163. coms
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BRRESBRERRS G F %, 0, e E RN
EEBREEEMP LM 5, WA S R
0.5 g ¥, M A 65 mmol/L B B 2 sh ik (pH =
7.8), KB EHERAKEEAZE 8 mL, 10 000
g(4C)HE.L 15 min, REBBATF O, FHEBERY
WE,

1.2.2 Azt s MDAS EHRZ  HXE
B MDA R RNELREAE%5 %, U
AMEGEERAREZM G ENBE (XS
SR=LAHEEFR/EHRTEFIEX100%),

1.2.3 SOD.POD # CAT i &3 £ SOD.POD
FMCAT EHSBH KRR Kk .SOD EHRA
NBT XALE JE 2, LLiP#] 50% NBT R K 1 488
YR AL (U/g - FW); POD & R A &8I KR B %,
BLE 8N AumoE46 0.01 39 1 AR 35 #8407 ; CAT
RS EAE AR, LG R Ay 0.1
R 1AEEIEERN,

1.2.4 2RAXKFTHANET LEE 20480, 54
HR 0BT KGR EL LM THREE,RE

ZE105C F#HF 15 min, SCFTHFEEE, 4A
EXKB(WLD)EMHAEKBSEHATENESK
HHE.WWLD =(#&E-F&H)/TEX100%,
88 BUE B Excel #1 DPS 340 RS 1T
GHAN,LSDEEREEXATRBEHRRB(PL
0.05BTRERBE,P<0.0l RRERKEE),

2 HR5H

2.1 SMESIHRBETREXTESHELEYWEN

HAZKR(WLD)HEMW

BFEIALUES, SHEERESLMET, K b
HAMKE BTHIOT HEYTHE,H#5 CK
FERBEZER, K CK BIKT 17.45%,
33.66%F126.24% , 4 ¥4 WLD REEMRKF
CK, X} stk b3 FEMML TS WLD EH
BEWMEREERF TYHE R LSS
H.BERBTESMTRAOSEMBTRINF
H,9% CK #89.07%,92.92% F1 89.24% , i
X T R4S WLD THEE W,

1 SMESHEMETHFBANESIEALLAKROEN
Table 1 Effects of exogenous Si on fresh dry weight of the CS seedlings under salt stress

b3 Shoot #F & Root
Trf:f;mt #E (g/Bk) FE(g/Bk) HAZTKE(%) 8 E (/%) FE (/%) HAEKR(%)
Fresh weight Dry weight WLD Fresh weight Dry weight WLD
CK 14.109+£0.4796a  6.210£0.0906a 127.649A 13.851£0.2870a 2.778£0.1941a 423.580a
S 11.6471£0.3537c  5.906+0.1028a 97.575B 9.189+0.7514b  2.04910.1212b 356.264a
S+Si 13.110+£0.3237b  5.968 + 0.1405a 120.171AB 12.377+0.6632a 2.49730.0571a 397.679a

HREIFHE+ RER KEFRERRBEMER(P<0.00) NEFGRRBERER(P<0.05), HAFERFLBALRTBE,

Notes: The figures are the averages * standard errors of the sampled plants, capital letter means bally significant differences at P<0.01, small

letter means significant differences at P<0.05, and the same letters mean insignificant differences.

2.2 SMESIHEMETHREHRARSEELEEK

Ed:ap A0

MNE1FTUESE, Z4BHE, EX&FGETHE
HEBHE A PH O, EAEREEN HO, FBE
BN EBET,SEEARAN O FEEER
H,O, ®B¥W B EMm, AL 15 d F1% 10
dikBEE, U2 THREE  MBLET, 4@
Ao O, P R E B &K T bhag
HTFH O, AR, ELHES 15d/,0,7 4R
LA TR 72.74% , T H,0, & B Wb EE
AT FTMN,BFLEE 20 d LibE A E
T4 BB .
2.3 HMESIHEMETABRAESE MDA &

EMHENESENEL

HE2AUEH TR EEREBHTH

MDA RMMAXM B SR ENAR IS, ZLER
BE;EEMa T, 0E S d RYE A A P/ MDA
AERAMMESEYAR,BEER T CK,BHH
BEERER MDA SBEERUEATENHBE,
FEALIESE 10 d BN (E, 0 CK /9 1. 78 £5; 4%t i
SREHENEAMER - HEEREABE, F T4
BE20d, WCKM 2. 15/ ESi BT 48P
#) MDA §BAMEXEFREBR/F CK,AHEE
EFEhpaLE, KRARFELES 10 d 5, MDA
SR ETRRIET 26.1%, ZEALES 20 d &,
MG RELEMHATRIKT 24.3%,
24 SHESHERATRABREEOENELSH

g :0p- A0

MEIAUES, ERRME, RERSHEGEE
T 8 SOD.POD.CAT FEHERFHARFE;
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Fig.1 Effect of exogenous Si on the O, production rate and content of H,0, in leaves of CS seedlings under salt stress
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Fig.2 Effect of exogenous Si on the content of MDA and the relative permeability
of membrane in leaves of CS seedlings under salt stress
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Fig.3 Effect of exogenous Si on SOD,POD.CAT activity in leaves of CS seedlings under salt stress
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B8 T, 418 o B SOD.POD.CAT EHHEFRH,
BERaR e R R K, 2 LT G BB %, SOD
EAEEI0dXBSE, HCKMLI1MKE,EERT
FE;POD #1 CAT {EHE7EAL S 15 d X BIH, 4+ 7
HCK#MmT 17.3% 1 46.0% , LSS IR & i T %
HESIAEREBERRHRMETSEM A K SOD
1 POD ¥4, Bl E AL 3 14.1% F124.6% ,
it CAT FEHEME B, '

3 9 #®

AR LI G H % “ K BB (Cabernet Sauvi-
gnon, CS)1 SEAFEE N XM, AT MM HrE
(K;Si0;+9H,0, Si) % £k (50 mmol/L NaCl) Bi F
FEXFHOET FAERELSHENER., SRE
B, EHH AR R EME, X RAENF A O
FAEEEM HO, SEYRAFHEMEE, EEKT
AL IR AL A AL R R O, AR
MHO, SEHMABRANER, BREA TR
MEt. XEREBREVERR EMNTRNERE—
W, XAAERHTHRMEAT,EY CO, MiLZEM
Hl, MAAEFEEZEMANEN BEMESH
- FAERE O, RBHEYEKRR O R AEREMR, HO,
& B0 ik gk B 2E MR b b E T @ & gh ek Aop
O," W™= 4 i H,0, & Bk T Frsiin,

ARAREREEY  EYE, FEFREEHE
M A 7EIE ¥ 1% 50T & SOD.POD #1 CAT iE &4
GEFARE; MR8 F, X SOD.POD # CAT # #
B B 75, B Rk ia et 6] 9 E 1 ,SOD..POD 1 CAT
EHYERAHEFERMNBE X5 A% E
BLGE ERTRER -, WHELMEMY,
SHETTE 1 B 5 9 L8 R 3 5 AT B IR A9 3 B B
18 , {5 B B 36 B (/] 49 %€ 4, SOD . POD 1 CAT & #
FHFREIRERESHHAFAVENICLIRS,
EHAEHE(ROSHBEBE THHEHNEHRE
{ERE A0 IHBRBE 1, ik A I YE BRI R 1A, AT X 45
EROGE BREH-SRBEMATHE TR P8
SOD #1 POD # ¥, Wi %38 T 41 & xf ROS A i BR
BN, BT ROSHB R, XERAAPIGEEARE
I RER-B, ETRHRUMREFAYERAEL
M5 %, 0 SOD.POD #y 5 #k, KL FREE,
EHBTFH—-SHFEATE,

MDA REHAZ BT EMIRP =&
HERFYZ—, ERXBERE BERBEREA
BT R S mh s A R w3
REABRBRTENLHEME THARBIESEABEN

BN, ARRERE, BBE T, HYESEM
MDA & B¥ 2 EF 57, I Bl b8 of 8] 69 T, A3
BERERLLFABYE .M MDASEERERS
B, XE5RABEPERE FHTRERM
LB EERB T AEXREHLE T H K MDA
SRAENBSR, XSRBESCEEX LR
HRERME, RAEEEH AT RE
BT R PR R EMEEE, 4E% 20
dit , S Btk LA S E B THLT . HET
B, EREERTFENEREERRTHMET
BHBTHRONE, XAEMERTHAERGHSHE
By REK B8 F7 , 340 £k B8 A4 BB 3R,

LR MENBEHEENSEM ROS KT E
MR BT AR UK i T S 3R 5, B 4
FREMAEABEEMEMKY ROS KR
2.0 mmol/L KJSMR Si 6] B B RRAKEE A T F B3k
HEHE AN ROS K¥ . #— & #E SOD 1 POD
EHE, TS — R RN TR, R
B X EL B MIEHRE S SR A S M E
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Comprehensive evaluation on the drought-resistance of four climbing rose cultivars

ZHANG Mei-ling!, YANG Yong-hua?, LIAO Wei-biao®"*, XIAO Hong-lang*, WANG Hai-ming?
(1. School of Mathematics and Statistics, Lanzhou University, Lanzhou, Gansu 730000, China;
2. Institute of Garden Research of Lanzhou , Lanzhou, Gansu 730070, China;
3. College of Agronomy, Gansu Agricultural University, Lanzhou, Gansu 730070, China; 4. Cold and Arid Regions
Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou, Gansu 730000, China)

Abstract: Pot was employed to study the drought resistance of four climbing rose( Rosa Chinensis) cultivars
(“Summer camp”, “Jubilation”, “Western emperor”, “Mozart”). The results of the study revealed that under
the drought stress: @ The holding water and retention capability decreased in the order of “Jubilation”, “Sum-
mer camp”, “Western emperor”, and “Mozart”. @ The relative electricity conductivity of “Mozart” was
19.7%, 19.6% and 24.0% higher compared with that of “Western emperor”, “Summer camp”, and “Jubila-
tion” respectively, and the MDA content of “Mozart” was significantly higher than that of others(P <0.05).
® The Pro and WSD content of “Jubilation” were significantly higher than those of “Summer camp” and
“Mozart” respectively( P<0.05). @ The chlorophyll content of “Jubilation” increased 43.3% and 19.8% re-
spectively compared with that of “Mozart” and “Western emperor”. ® The drought resistances of 4 cultivars
were comprehensively evaluated by subordinative function method, and their drought resistances were shown to
decrease in the order of “Jubilation”, “Summer camp”, “Western emperor”, and “Mozart”.

Keywords: climbing rose; drought resistance comprehensive evaluation; subordinative function method; in-

troduction
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Effects of exogenous silicon on physiological effect of
Cabernet Sauvignon seedlings under salt stress

LEI Yu-juan!, ZHANG Zhen-wen!, BAI Tuan-hui?, HAN Shan-shan'
(1. College of Enology, Northwest A & F University, Yangling, Shaanxi 7112100, China;
2. College of Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: The effects of silicon (Si) on physiological effect of Cabernet Sauvignon seedlings were investi-
gated under salt stress in a nutrient solution culture system. The results showed that the salt stress treatment in-
creased the superoxide radical (O,™) production rate and the content of hydrogen peroxide (H,O,), leading to
the accumulation of malonaldehyde(MDA) and the relative permeability of membrane was also higher, while the
activities of antioxidant enzymes, including superoxide dismutase(SOD), peroxidase(POD) and catalase(CAT),
were promoted in seedlings. Exogenous 2.0 mmol/L Si treatment decreased significantly the content of MDA
and O,7; and increased the activities of SOD and POD under salt stress. It indicates that exogenous 2.0 mmol/
L Si treatment could alleviate the damage degree of 50 mmol/L NaCl stress through promoting antioxidant en-
zymes activities and suppressing ROS levels in seedlings under salt stress.

Keywords: silicon; Cabernet Sauvignon seedling; salt stress; reactive oxygen; antioxidant enzymes



