P 000 http://www.cqvip.com]

#35H F4W Tl RAMEXFFR (A RBER Vol. 35 No. 4
20074 4 A Journal of Northwest A & F University (Nat. Sci. Ed.) April 2007

BAAEEHEX BRI ETE R M
LEH, LER,F0E K A

(FIbRARIE K% B2 %05 ,Be 7 HEk 712100)

[ E] IFTEAELRMAET —E4BBIRNAERARRENREEERBRATITE, AT EHLN
B @9 BT ST AL EL & P B0 B IR AL ISR IR, BB BE 8 8 g/L NaCl H'H & I W MR 20 tE W {E . BT R T NaCl B
XTI EE A (Lilium longiflorum) EIEEH LA BAERNER, FREZH . BEOARAAMT AR _B
(MDA)SEEASRMBMNEASAT,. AMME MDA S BT A4, BHER(Pro & BEAARAY B ; b h b
38 B B EE K, BB E AL P L 8 (SOD) it & L 1 88 (POD) Gt E AL S B (CAT) MR M MR 3 ALY (APX) BB 8
AR ERGBE . ERFABEYHTHEERE T FNEBALEERETEST A MBREDTH ASA 5 &,
ERE ASA B THREEPTHE. ERGRES, 5L B4R AWREHEER MDA B RE FRYTE
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Physiological effects of NaCl on salt stress of lily
plantlets from tissue culture

HUA Zhi-rui, MA Feng-wang, LI Xiao-ling, CHEN Li

(College of Horticulture, Northwest A & F University . Yangling , Shaanxi 712100,China)

Abstract:In oreer to explore the feasibility of lily salt tolerance evaluation under salt stress and mecha-
nism with a view to the selection of salt-resistant varieties and provide a theoretical basis, the physiological
index changes of lily plantlets from tissue culture with NaCl treatment were determined. By experiment,
the threshold about salt tolerance of lily microplants was 8 g/L NaCl. The results showed that the content
of Malondialdehyde (MDA) and the leakage of electrolytes increased when treated with 8 g/L NaCl,and
the changes in leaves were more obvious than that in roots. Proline (Pro) content did not show a obvious
regulation. The activities of antioxidant enzymes (SOD,POD,CAT and APX) increased under first period
of salt stress and then decreased. The change was more obvious in leaves than in roots. Meanwhile, the con-
tent of ASA decreased and it changed more rapidly in leaves than in roots. It was concluded that the roots
of lily had better salt tolerance than the leaves. MDA and the leakage of electrolytes could be used as stable
indicators of the salt tolerance evaluation and Pro is not appropriate.
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EAREE

B HEEENEBRANTA E LR . B B FEE
MR, EBMERLE+GHEMENfZ—. BE
B FACEBRIBAY D80 TR R BREEW K, 8
BAE HEK B4 60 DR MR R 8 b A K, X R B U
HEr, e My e EN e R L mE" ",
BExtMEEYHGENERRES ., Z2HRURE
BEEER MR, UM EEY MER SR I
SBEERIEAALNSEINEHER, Bit&E
PRSI AE N E I E THEMEITH BT
af AT A B ARV M AT R AL S A Y
WHERAEIBIKRE.

1 #ME5EFE

1.1 # #

R M BEEHE T S (Lilium longiflorum) 5 #
“white elegance” B 40 351 .

1.2 F &

R ERE MS+ 1.0 mg/L 6-BA +0. 2
mg/L NAA B 35d G, EMAEKEALA-BME
AW 108 H(EHE 2 ) .Ml 24,84
S4 M. Ho 1 ARBEITRKRER AR ERE DM
A 8 g/L NaCl 4% NaCl e 438, 55 1 A M
NaClERXT BB, 2 A EHE FOEMRE 4 000
Ix. 7688 14 h/d B 25 'C . ESRBE 70% ~80 % 1)
KU TR, T 0,2,4,6,8 F1 10 d B, B4k
KEA-BHOMHIETEEELERNE, &EE 3
K.
1.3 4£BEHAERNE
1.3.1 B#HHE . F 8 (MDALEZ. HEAKRS TN
£ BBEGACHFEIFMAEUS. (DEEHE
W, AMEXMESTRE RESHEE LR
BWEL 0.1 g, IR K/M—B /MR, AT R
& FARBAKEARAZ 20 mL,ESHMA 1 h BRI
AKX ES BB 1 h AR RN ERTE .,
RIG&EE 100 CKHE 30 min, B H S HES
HHE TR e,  BGKM e /e HEP MM B FE,
(OFZEMDAZEWNE., MAESHEHMY HF1
BEHK£0.5g, A5 g/LW=FILBM(TCABE . &
AZE5mL,3000g4 CE.L 10 min, ;L EHE 2
mL,fn 2 mL 6.7 g/L #HiACE HZ B (TBA) Fik
B3 F 100 C/AKRE 30 min, HFRH G 3000g4 °C
.0 10 min, 43 B 5 600,532 F1 450 nm ¥ K &b
R EE. DMER(Pro & BME., WO &AW
B R FMIRARE 0.5 g, ] 30 /L B K iG BB BB

HERE S mL, KB 10 min(EBEBTZ2ERE
. AHELEREINMERBERR. ABEMA 2
mL BB RS T EMA 2 mL JKEEEE X 2 mL B
B =, 3K 30 min, FFAHEEMA 4 mLL H
RS BERZEBLEE®RT 3000 r/min#.0 5
min, REWM EELBER THER T, LPER
25 [ R L ] 520 nm P KALRY R OEEEE .

1.3.2 HAABORREEFENE (DEBRE
Bl. 288 Asish F98M . RBASMHHBUR AR
0.5 g,/MA 50 mmol/L. pH & 7.0 & PBS BF & , %
2% 10 mL,10 000 g 4 ‘C&.4> 10 min, 3 FE W
TGN E . (2)8 Y5 4L E (SOD) i& Ml
. RARE MR RENE, 3 mL K5
BABPESHHEER 0.3 mL (130 mmol/L) NBT
0.3 mlL (750 pmol/L) MZE &K 0. 3 mL (20 pmol/L) .
50 mmol/L pH Xy 7. 8 BB B ZE vh¥k 1. 5 mL, B
0.1 mL, AARINBEHE HE B KWL BE
HEXKAELFEE AMEMBEAEXNBEESH.
RIGWE B EHAE 4000 1x.25 CHBEFEHBHTR
B 20 min, ) % KN AE 560 nm P 4L B SE1E
RAf# NBT Y bidJE SO PR 1 M E IS M
HA (U, EEIE M 7= (0D — ODss )/ OD, 1/2, BA
U/g #m. Q) ELWEs (POD)IE/HAE. R
AEIAB ., 4 mL RNERS, & 1.8 pl/mL
H;0, 1 mL.1 pl./mL &8I A 1 mL.pH=7.0§)
PBS 1 mL, PA 1 mL B§¥ S 3 &M, T %E 470 nm &b
OD {E3# i BE , 4 & 470 OD H 0. 012 XL K 1
MNENBALH U/g #m. (Wit ELEB(CAT)
WEHWE, £2.9 mL A& EF, & 200 mmol/L
H,0, 0.2 mL.pH=7.88 PBS 1.5 mL.Z8xK 1
mL, fMA 0.2 mL B§¥ S 30 [ B, W 52 240 nm K
ab ) OD EREARE B . B 8 4% OD {HEE{K 0. 01
EXNIAEIE BN, U/gRm. OOHRKMm
Bt AL YEE (APXO WMl E . 2% Sarita FU' Y
FEFWEARS., £ 1 ol REERS, & 50
mmol/L pH 5 7. 0 # PBS 0. 8 mL(N & 0.1
mmol/I. EDTA #1 0. 5 mmol/L. ASA), 1. 0
mmol/L. H,O, 0.1 mL, {2 EEH 0. 1 mL., A AR
BURE W A > BB (B W A PBS #h38) 510 5% ODyo 22 4L,
LA 1 min P OD,y, ZE4£0. 018 X H 1 4B IS J1 84,
P U/g &R,

1.3.3 HZXe#B(ASA)SEHE MHAKHLE
EOEE. REAMNMHHAREAESL 0.3 g, MAR.
B-EDTA %W (FRHL 6. 30 g @1 0. 75 g EDTA-
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Na, BT #HIEKIEAZE 1000 mL)5 mL, HFEE
A% ,F 4 ‘C.3 000 r/min F .0 10 min J7,H L
HBWAT ASA EBIE.

2 #R50W%h
2.1 RBEANEEEAHAMRRABERESH S
B(MDAZERH¥N

Y 7 18 3% 0 3 A8 B . 56 R A B R 0 B
EHE MRS T Sk, MDA BT EN =Y. 1
EAREEZRGEENRE. BB LB 2 JUE
L AR B AR X R 5 R MDA & B35/ Tt
B, H7E NaCl BT, A EHTHE M F FIRA KA
M &M f1 MDA & 8 34 B U 38 B (8] B 2E 4 2 7 3%
KLU FREmERELHR, ERBANSE 2,
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Fig.1 Effect of salt stress on electrolyte leakage of

Lilium longiflorum in leaves and roots
—@—.Leaf contrlol; — 0—. Leaf treatment; — a —. Root control;

—A—. Root treatment
2.2 HBANBETAMHANAZIREBL R
®f
MEREBEMA TS FREMN MR,
B2 A R B ER. S
MBETEHAMRZBERS BT EILE 3,
ME 3T LLE L M ART 4 d, I BERE B
2T RE#E TS LI, 818 10 XEUET X 88
BERFHE £ af 4 d, ERSER 7
B RS AR TR, £3M0dBR T, 53 B4
Ho, B AR & P R R & B IR B R, AL B
PSR R RERNAE ST eRE S
MXZ.X5KEEL MRS R, &8 %
LUl ge s b AR IR BF LA R .

4,6,8 F1 10 X, 0t KA %t e T 3243 5 3 fin B 2 BR A9
113.64%,121.54%,126.50%,123. 11% #1112.61%,
MDA & & 1 jin 8] X B8 #9 133. 33%, 134. 48X,
155.95% ,146. 92 % F1 127. 24 % ;{H i3 & G R 1Y
Nz % Ay 109.41%,116, 11%,109. 17%,109. 75% Fl
110.90%, R & MDA & B3 in 3 %t BB 19 125.47 %%,
120.77%,126.32% ,120. 81% 1 117.60% ,H F MDA
SEMBSREMEYEMEESRAML, ZRE
8B EKF(P<<0.05), WL, 768 Z L haad . R &
HSEM MDA &2 mEE/NFr KA
SEAN _BSENENSERGEEEEMHEX,
BEAE 33 85 38 1F & B 38 bR, HLAR BB &k 1ok
Frth.
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Fig. 2 Effect of salt stress on MDA content of

Lilium longiflorum in leaves and roots
-@—. Leaf contrlol; -0 —. Leaf treatment; — a —. Root control;

—A~.Root treatment
2.3 HBMEMBPEEESHAMIRER SOD EHHR
f)

HaXEE & F MR AR SOD EH A Y
WILE 4, E4THEL. R ARE SOD F Y2
FHERGEE ., £HRPET,.H 5 SOD & 2
K EB e, b RBIBAT 4 d , BE M I B
181.7% ;MR R SOD EM:HIEAS 4 XA MM, B
PeXTRRLRAT 2 d ,IEME X BB A 146. 1%, R, %
6 Krt Xt BB A SOD & 4 ok 2 e A, K 4t 5 19
218.5% ,“HERZWEBEKE(P<0.01);RE
%t BB SOD & #tis T 45 6 K 3k w8 , (B 4 40 3 14
136. 6% . XULHIZEEE WMl T, 0F Fr SOD & v A fk
BERARKTFREA VAWML EER.
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Fig. 3 Effect of salt stress on Pro content of

Lilium longi florum in leaves and roots
—@~.Leaf contrlol; -0 —. Leaf treatment; — a—. Root control;

—A~—.Root treatment

2.4 #HENEFNMETAMHEMBR PODFENE
L)

HE S AT LUE S, &8 T, POD & ¥R
FEMME 2 d B R TR, A XTIR Y 137. 0% 4h, H A
Bt i8] POD & # #5985t B 1K, ZE2h a8 4,6,8 110 d
B, 43 51 [ S XF BR B 85. 7%,70. 0%, 76. 9% F172. 7% 5
MR K POD &7 b8 2,4,6,8 F1 10 d B, &3
B XK 93.9%,92.1%,81. 4%,71. 4%
77.9% . ATWL.IBRE PODEHTHREE/NFHA,
“EERKBEKE(P<.05),

85 r

PODIE AU < g™)
POD activity
5 v 3

[
wh
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B S5 #hpraxmEE SRR POD &M B0
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—a- R abE
Fig.5 Effect of salt stress on POD activity of
Lilium longi florum in leaves and roots
—@—.Leaf control; — —. Leaf treatment;— a —. Root control;

—A—. Root treatment

2.6 HENBETAHRFMEERE APX FER
]

MHE 7 TR K . ZEEAN S a B, B

BENAPX EHHREABENABSE., EFE 2 X

A4 HhEaxMET S A AIRA SOD E M
—@—. M, —o- MAE,;-a- BINE; A BL4E
Fig. 4 Effect of salt stress on SOD activity of

Lilium longi florum in leaves and roots
—@—.Leaf contrlol; — ©0—. Leaf treatment; — a—.Root control;

— A—.Root treatment

2.5 HBEMMEEAHEMRER CAT BHM
AU
B 6 FH,EE M8 2,.4,6 d BF, M CAT &
1443 513 fin g %4 BR#Y 136. 67%6,126. 09%% F137.33%,
TiAR BB R A, $h b 678 H & v B RIR R Y
CAT %t % W 3 82 %7 TR IR AT 2 d B3k, ZEEL W38 KO
% 6~8 K, Mt i CAT &2 BT B, MR8 4 26. 21%,
TRRKMEIEN 5. 12%, —ERIBELRBE(P <
0.05). XiLBITELME T, BAEBHME CAT
BT P B B A/, T O B SR R K
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CATHEM/(U+g™)
CAT activity
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Fig. 6 Effect of salt stress on CAT activity of
Lilium longiflorum in leaves and roots
—@—.Leaf control; — O —. Leaf treatment; - 4 —. Root control;

— A—.Root treatment

LR AN RN APX JEHY A B |, It
AR 2R 4b B O % BB 133, 3396, T M- A Ak B8 R X R
B 157.40% , & FHIB E R ik B E K F (P<0.05),
MR FEER A S 4 K APX &tk B id (s , X R


http://www.cqvip.com

ey

P 000 http://www.cqvip.com]

A L% T A 4 B T X SR AR A A B RO 183

BT 2 d, APX {EH 0t By 146. 21 %, BEJS 1E 1
TR, HRMBAKREL ALY 2 X APX B H
st EAh BEE B —E TR B TREE/NTHR.
2.7 HBpENBEESHAMRE ASA SRR
2]
WE 8 A UE M. EEE T, i MRER
ASA S BEK.BIRE ASA SEEMAMNE 2~4
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Fig. 7 Effect of salt stress on APX activity of

Lilium longi florum in leaves and roots
—@—.Leaf control; —O—. Leaf treatment; — a—. Root control;

—A—.Root treatment
3 W #®

MY EZ PR BGEE, H B2 B4 F i
RAME., ARRERERYH . EBETESH A
AR 20 MR 2 R R B4 45 A 0o R R A 0
K.BFEHBERRENE  RASBHEYZIGE,
BN 0 40 M R B 1 RO AR AL R Eh Wi RO SC B B
M ERBAGT A ZEREE KR, MDA
BB RE T AL B 7= Yy o R 0 R R 4 AR R
P SR, TR B R & BEA R P I B R
EHG. AR MEARABERETBREL
Firi8 T 248 O 0, DA T ZE 5 40 IR I L AR I
AR RZ0E . MA WL 40 M A7t B A Tk
EMBERNY, BEAARY BERNREER
REYIFE LM A TR —FPE R T A MRS ER
L. B ERS 5 EA AR, > E KR I
REM AL A T B RS . 5 R A ER
BrZ . T A B SCEE A AR I K B8 TR A A R
B EEBER S BRAF R, AR R,
RS A PN R Y R NN A (k)
BTRABERNER. L. MEAWE . BEARE

XEFREFI, HABRTREME A ASA 8
STEBE. A TRESRERAEAR, FHE
A 2~4 KA, H AT ASA 845 T B
Xt BBEY 72. 60 % 1 69. 05% ; AR R ANAE L BhA %
2 KRB, MR RE 77.88% BE)E TR
BEBE MR ARABREZREE (P <0.05 .
XFERUERA AR R 32 Eh BB BB B3R

~ 250
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Eogzoo—
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W S 150 |

40 <
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Fig.8 Effect of salt stress on ASA content of

Lilium longi florum in leaves and roots
—@—. Leaf control; —0—. Leaf treatment; — o—. Root control;

—A—.Root treatment

B HBEIER —FE B, AR THEHEITE ./
HEEM MDA SES5HEYHMEBATTXE.

ELBET . HAYENEEEROS =4 5F
BRSNS T EH TR &R EHEENMRE, M SOD,
POD.CAT fl APX BRI REFHEREHLEER
WEE ) TEHY EZEHENGE. FREER
0, LA B ,SOD . POD.CAT # APX &
HHEEABENESR XS5MXZE RS
R—B. HPATIRESFHUE B 2 e E
BR/PDF R UEBIAR R7EEZ W g e, AR
A R ERE . AR THEY L. ASA
A—MEENREMYETLUBERESER. KR
R EBANEDETE P BRIBRE ASA SEES
2~4 RAMERAZH . HAMBE ASA S REH
fubt (8] 37 2 FRERZA B b B8 0~4 d B
ASAESEBTHREHREMALR, MMRRELMAE 2
K ASA SREEXDIBEKR, XTES APX £
BT TE SR A X, TEDUIR BE — & Bt B k1B 2R
A4+, APX fEHE{L ASA 5K H,O, ., ASA ik
AL S PT 5  B (MDHA) , MDHA 7£ 8 i S #C
I AR iE JE B (MDHAR) E R FTEH BEE X
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ASAM , AP ASA SEALMBTHSET
P, B JE B AT fe B APX {14k ASA BB HO0;, W
MDHAR B§7EHEMRAK, ¥ LA JE MDHA,, B L83
ASAEBAR TR, HEMEEM ASA SR TR
HERAEGFH#H—EHE. B2, HHFRAEK ASA
SEFHEFEBRIEHETEHASRIEY i,

SZLrR. BARELEN FRAEERKG LR
PHagES ;XN EATE MERESEREBIEN—FH
BhiEbR , A EH T HIEE,. B8 S XM MDA &
BES5HANREHEREVXR . TLEIGENE
I IR B HE b .
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