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b IX R EL BB SR OK PR B R .
EAXT TR KB NPT E 2 ME TR T
SR A AT AR AL DT TS . I A AR SRR T £
BB TR AL R AT 25 BT AR 3 BT
i R IR AR SR AL P 45 07 T » T2 B X He o7 J5
HE RS . FEE LT T, E AR 2243 X
KW ERPIE BT THEIE, SRR R K
PPk, 5 T R i TR K L I — 2
PUIEME, (B2 H RO T AR KA B AR
oV PR IE 5T 1 48 DL, 3ot 2 B0 ful HL A A 7 SR B
o LURTE ARUE T YR R . e, BLLARA B e R
& A . R NaCl i o5k s R
TR B 5E T M E XA st KRR, LU
B AR TR B RSB R T .

1 #REFE

1.1 RIeHETsR

TR E PR VU A% 2 VAL A MR K IR =
1T. BB RZ 108°4", 464k 38°56 , MGtk &5 )
431 m, 4R 13. 4 °C, B T 10 “CHHIE 4 659 C,
IR R 604, 5 mm, ToREH 287 27,
1.2 RIEH#

BERAT R KB EA—BIE R R,
1.3 REH*E

F 2016 4F 6—9 A #4744k 05 5k F B HL
XAHB, B X AN B 8 4~ NaCl ¥ BB & 4b
. 45K 2.5.3.5.4.5,5.5,6.5,7.5, 8.5,
9.5mge+g ', Lk 0 mg - g ! (ZEIEAK) FXIHR
(CK) .3 WRERE , B MREM LR 2 MER, &
ANTEAE 3 VR FEVLIEL 4 ¥R, EFR 7 d R
FEF TN NaCl B8 T4 K8 hn R4 B4 15
FREGIE » Kb FEATE] A 35 d,
1.4 HENE

A AR I E 7 I £ BB B Y R Bl
SEERRAR Y s T B (MDA) & 83 % R AL
B EL 2R (CTBA) %5 5 U 5 il 2 e & &t /9 I R
Tt H KRR s 5 M T R R T VLG U 25 R

AFEFE R WD-500A 29 m- U s A0 5 5
FEERERERA LK STYS 1 f##E=nt
SRESRNEN R 19 SPAD H, 3RS B4
SHEMAM R E SR Y(mg » dm™) 5 SPADfH
SFREAZ Y=0. 197X +4. 27 B2 | W EW
NS (Fv/Fm) %] Handy PEA fE#5XAE )¢
FEAME

b a8 25 RN S I K B RAR e B . 4
AAbFRREMLIE 2 KR AR V2R 43 BB , 4 BIFREL
SR IEA W, W, W, 7E 105 CTFRF 1 h,
80 CHTZEIEE , L FREN IR 25 018
FRECGEH 0.01 @, AFHCH W, W Wy,
PR A SR BRI Rk E G
FRE A, Y0) = (W, —W,)/W; X 100; 4R 5& H
(R/T) :W1/(W2 ‘|—Ws ) °
1.5 HBEHH

S FH Excel 2003 F1 DPS 7. 05 34t % i 3
(RN i

2 GHRE5HMH

2.1 ARERE NaCl B ERYHHEENIER
S|
2.1.1 XMERRYOER B ERRS &
R

YIS E T, IR BRI ik N &
BB BT R LR T RS A
TRE AT, 57 AL BB AR RIS , B 1R R AR 3 AR
Ak R ORI B e s R S A Pt T
BIEFHEENEH. BRT EYREEELRE
AR o EALPE R  H (MDA 2 AR i &AL 1B
WL E =1 o5 7T DL BAE 18 52 3
BOENBRED,

HE 1L TLUEL . BEE NaCl IRE T &, iR
& B BT B AR e B BRI (IR T
T7 kb3 %F R &) NaCl 8 T , I & B & & 1
I BR 53 (P>>0. 05) .3k T7 AN B e I,
R & B B35 THE (P<<0. 01) 5 TS AbBRYk
B, AE&EE (S CK ML, A®ET 57.5%0. i
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T1~T7 ZhFXF R —BE& &5 CK 4348
HLAFERBERER . ERSRE T T7 4
BT R ) NaCl fie T, P B B3, 354K
BEZRKE, 5 CKHHLL, T8 AFREEZMT
WS R CK#mT 0.004 pmol « g7, X
W T NaClWR R &, ST T R R4 e 1
H BB R4, S8 SOD {64 F &, 4345 88 7 %
KRB T B RE L R, IR BRI G

1 BB BB R XA B,
HE®RS MM
Table 1 Effect of saline stress on malondialdehye and

free proline contents of Sedum nicaeense

Ak A_B&E AR’
Treatment MDA content/(gmol « g=1)  Proline content/(pg « g~ 1)

CK 0. 002dB 20. 196hC

T1 0. 002dB 21. 052hC

T2 0. 002cdB 21.918bC

T3 0.003cB 22. 844bBC

T4 0. 002cdB 21.953bC

T5 0. 003cdB 22. 944hBC

T6 0. 002cdB 22.723bBC

T7 0. 005bA 28.917aAB

T8 0. 006aA 31. 805aA
HNEFERR 005 KFPERBE, RKEFHFR 0.0l KFER

wBE. TH.

Note; The lowercase letters indicate significant difference at 0. 05 lev-
el, the capital letters indicate significant difference at 0. 01 level. The same

as below.

2.1.2 XMERRGETHERS BN M

R EEROEYDENREANEOAR. 25
YA ER RGN 7ERRE M A%
AL AR B NI SR, TR T B
MBI YIT R R RCR, B R AR AE K
LA B A VER R8T B — N EESER.

HIE 1A IE L, BEE NaCl ¥ FH 5, M4
EoRBEIEHABEREN LB, 5 CKH
bb, T1.T2.T3 ZbBEXT R A WA T, MHag R
BRI (P<<0. 01 , JLHEAE T2 AbHE XTI ¥k
ET.HgESEESHERKMEGHE CK.#imT
L 790 ¥REEIRD) T7 AbBERT, 4 R & AR B3
FEAR(P<<0. 0D, H 5IREZ M E AL, 7 TS
feb RN 2 Al (R B CKGBRAR 5. 7%) . UBAE
BRURE (RT T3 4bBXF R 3 ) i, 7 ) T
SEM LR, MR IR E G5 F T7 b #xt
N O I AF Frag R =R,
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CK T1 T2 T3 T4 TS5 T6 T7 T8
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RS R
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Bl #HEEMBRESERIHERESENTM
Fig. 1 Effect of saline stress on chlorophyll content of

Sedum nicaeense

2.1.3 WMEERLGEHFEXILESE(Fv/
Fm) fJ5% 10

I 2 A LLE H, BEE NaCl ¥k BT+,
Fv/Fm Bk 2B F 5 R R A E R, 4
NaCl ¥ & 7E T2 AbE6 B R, Fv/Fm ki K
i, 5 CK A T 2.22% , (H AR B3N 2 BR
BFEKF(P<0. 0D, Bk FHE T T7 AHLX Rk
FERT, Fv/Fm T B 8 3 (P<<0.01), H 5B
ZIEHAAE, BUREER T8 AbBEXT N ¥k BT,
Fv/Fm &%, 5 CK #EL, TFET 7.2%., #EK
M (IRTF T7 AbFX 7 ¥ D i) A8 R F 42 =
BERRIHEEHE,
2. 1.4 XWFAERRYE &K BRI W

FEIRT R 7K B AR B AR R RFLAR B
MEEDIRE . FEMNE AT  SKENZ 0 BAEY)
PrsRe M EBE R, hE 3B, ME
NaCl ¥ B 5, i B S K & 2 T8 5 AR
ik, 5 CK AL, 4 T1.7T2 Lb3Ex% b vk &
T RSk E B EBE N (P<C0. 05), 78 T2 4b B
ot I e B B, I R K A (M HE CKL 38 T
0.6%) ; BUREEIRE T7 AbHLXT R Uk BB, T %
KEBETHEG CKRM/KT 6.11%), REHE
T8 AhHRT, i R K s R ARME (A e CK, B
T 8.4%), Hy T7 Ab3EXS N ¥ & F+ = & T8 Ab
BN R VR BE B, i R K B 48 3 B AIK (P<C0. 05),
FEOAERARIE B (T1., T2 fb B Ry ¥ ) NaCl i
T AAMTRESTREKE.
2.2 AERE NaCl B SR HEKIBR
EaEAl
2.2.1 XHRAE R R ANEARE L M

K 4 W LIE L, BEE NaCl ¥k B84 fm, 48
HHEEFEE TEMALESE. 5 CK MM,
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Fig. 2 Effect of saline stress on chlorophyll fluorescence parameter(Fv/Fm) of Sedum nicaeense
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Fig. 3 Effect of saline stress on leaf water content of

Sedum nicaeense
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Fig. 4 Effect of saline stress on root/shoot ratio of

Sedum nicaeense

#E T2.T3 Ah BN R I e AR f Ho Al 28
B (P<C0.01), H T2 kbIRS Rk 44T AR
R (A CKLIEM Y 2.4%) ., HEHNE
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H e TT DUE H 3R MR A NaCLOL HoAE T2 Ab
T F 7 D JoiR 38, T LA AR i A B B R S T AR
b Eb , 35 b T FB-5 0 TR A A KA SRk

2.2.2  XPPARE SRR i A A

K 5 W LIE Y, BEE NaCl ¥k JE 75,
RS & E R AL iEE, 5 CK . 8
M T (KT T7 LB R e ) v TR B3
Frigs (P<<0. 0D, B WE T G5 F T7 L3I by
WD) , it 1 FHAR 2 R R (P<<0.01), HILBE
Y, T7 AbBEXT LW BE 2 — IR Rk, — B R TF
TR MBS R AR K2 =B R, MR
[l A B3 (P<<0. 01D,

680.00 A A A

A
~ 67000 | B
g
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EE 65000 D
L
— 640.00 ﬂ
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5 EEMBEXTRERERXHER T
Fig. 5 Effect of saline stress on leaf area of

Sedum nicaeense
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Fig. 6 Changes of chlorophyll content with

treatment days
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Fig. 7 Changes of chlorophyy fluorescence

parameter(Fv/Fm) with treatment days
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Fig. 8 Changes of leaf area with treatment days
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MDA N B e MERSEHE
B GRAR B KD 5 AT HoA 7= A= = & 4
EGRE L TGRSR R SRS
(Fv/FoOfl B Z B . X EERE W T NaCl B
18 B PASE B R 4T B IE N B T, 40 M TS AR
FIP= A NS R X — R M B SR T i, X 5
A EP MRS ST RS R EAR -,
& B NaCl a5 21 R, B AL BT HR(E
FEA LA WAR L, IR R S R AEMAL 21 K
AR ZNIEAE , T7 T8 AL i i v BT 4 h B 2
BT K I R OE B B (Fy/Fm) Sk b £ 31
TR, FREIRE , EhE T Y SRR TG
PRI, B8 it 4 K A7, A AR ISR BA
MM ERGL . SeA1E R A RN R
HERREHSRE, mMRR A EE R SERR
HEHEE. HEH, HRESE. I T
ERASH (Fv/Fm) A _BSE . MERSTE
EIRA A —E B LT LU B A ) 2 E
M RAE YR R BE . X SR AP B 4
RE—HW.

g5 b KT 8.5 mg » g 'VREE NaCl 238
BET . AATRERRGTIER AR, THA
2.5mge-g "WE NaCl EE R T . RIES
WERRGMHMARK, M NaCLIK)E—BHEHF
8.5mg+g LM AXMBRRMWENERKRE
FEAE—REMRE M, KRR B A KR
FAE R R AN T 7RI B b B R R 5 A ) 4R —
RE RIS SARYE X T RIER N2 TN E. 2R
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Physiological Responses and Adaptability of
Sedum nicaeense Under Saline Stress

CHENG Hongyan' , YUAN Minshu? , SHEN Yufang'
(1. College of Resource and Environment, Northwest A & F University/State Key Laboratory of Soil Erosion and Dryland
Farming on Loess Plateau, Yangling, Shaanxi 712100; 2. College of Forestry, Northwest A & F University, Yangling,
Shaanxi 712100)

Abstract;In order to lay a theoretical foundation for enlarging its green area in mild salinization, the
physiological response and adaptability of Sedum nicaeense under salt stress was explored. In this
study, seedlings of Sedum nicaeense were treated with different concentrations of sodium chloride (0,
2.5,3.5,4.5,5.5,6.5,7.5,8.5,9.5 mg » g~ '), respectively. The free proline content, malondialdehye
content, chlorophyll content, leaf area, leaf water content, root and shoot ratio and chlorophyll
fluorescence parameter (Fv/Fm) were measured to evaluate the salt tolerance of Sedum nicaeense
seedlings. The results showed that when the concentrations of sodium chloride was less than
8.5mg e+ g !,it was conducive to the growth of seedlings of Sedum nicaeense, especially when the
concentrations of sodium chloride was 3.5 mg « g !, Sedum nicaeense were in the best growth state.

1.1t could had serious effects on

Once concentration of sodium chloride was higher than 8.5 mg » g~
their normal growth, which would be of great significance for the promotion of Sedum nicaeense in
salinization area.

Keywords: saline stress; Sedum nicaeense All. ;physical characteristics



