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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
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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/1. 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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1 MEETE

1.1 # %

R AME T G (Lilium longi florum) & #
“white elegance” ) 2 3% & .

.2 /A &%

SRR MS+ 1. 0 mg/L. 6-BA +0. 2
mg/L NAA F3ER IS d /. EBAEKEALA —-FHHWE
GHER 108 HMBRE 2 BN 24,84
S¢ M. HT 1 AREMABLE R m gk REHFEP M
A8 g/L NaCl £} NaCl Bpia 4t 38, 5 1 A
NaCl AR, 2 HAIEH B E T BBJEE 4 000
Ix. 2688 14 h/d BB 25 C . EKBHE 70%~80% Ky
FUTHF T o0,2,4,6,8 1 10 d B, B4
KEX-BHOMNAETEEEAERNE. EX 3
K.
1.3 S£BEAEFAE
1.3.1 B#EMH. H_BMDASF . HAKLS TR
£ BHRESACUNTEFMEYRS. (HEEH
WE. AEXEFEE ESHEE EHH R M
BREAE 0.1 g, B K/PM—BM/NR, EATHRNR
H HRBAKEEZ 20 mL. ESHE 1 h BB
AKF B BELhSGHESMUNERER,,,
REEXE 100 'CAB 30 min, B H 25 BB
FBMEFE e, BEKW /e, HE IR TR,
(DOR_BMDASEWE. MEAHEHMY M
REZ0.5g MASg/LA=MZHM(TCARE .
AZE5mL,3000g4 CBL 10 min, R LEHER 2
mL,fil 2 mL 6.7 g/L MBAE LR (TBA) Fik
FhIHT 100 'CTKE 30 min, FFAHE 3000g4 C
B .0 10 min, 4} 518 F 600,532 # 450 nm I ¥ 4
IR, QOOMEM(Pro)SRIE. RE &4
B R AR A% 0.5 g, 30 g/L BAE K BT BB

HERFE S mL,HKE 10 min(REEBNEKE
3. AHFLEEFMEARRERK. REMMA 2
mL BERAEAMNKXEREMA 2 mL KB E 2 mL B
P =&, 3K 30 min, FAHEHEMA 4 mL
2B BERAFBRER®T 3000 r/min#L 5
min, BEFRELEAABRBEFHERP, LRER
AR, 520 nm B AL R LB,

1.3.2 HABLSHGERLESANE  (DMHER
. S8 Asish 90 s. RREEHFHEBE
0.5 g A 50 mmol/L pH % 7.0 8 PBS tH B, E
AZE 10 ml,10000 g 4 ‘CHE.L> 10 min, B L 18w B
TEERNE. (2)8 €109 5148 (SOD) & # 3
SE. RARENLM TR E. 3 mL KR A
BEHTSHMEM 0.3 mL (130 mmol/L) ,NBT
0.3 ml. (750 pmol/L) B #E & 0. 3 mL. (20 pmol/L),
50 mmol/LL pH X 7. 8 BUBEBE B nbi 1.5 mL, B
0.1 mL, PAAS A6 (R sp WA B5) B 63t B
ABKAELFEE AMBERAOEBEESA.
RIFH B ST 4 000 1x,25 CHEHFHEGTR
[ 20 min, 52 K RAE 560 nm K ib B9 el .
Ui NBT BB S0 B R &0 | M EIE#:
LU JEETEHE n=[(OD,, — ODss )/ ODpae 1724 A
U/g ZFR. QB8 (POD)EHRE. RA
BEABE, F4mL REERF, & L8 ul/mL
H;O, 1 mL.1 pL/mL &€/ A8 1 mL.pH=7.0 &
PBS 1 ml., LA 1 ml. B§¥ 3 sh % M7, M SE 470 nm &b
OD fH 3 & & , % 8 4+ %0 OD 3% /0. 018 X K 1
MENEALH U/g Fm. (DS EILERCAT)
EHRE. &2 9ml REEEZS,E 200 mmol/L
H,0,0.2 mL,pH=7.8% PBS 1.5 mL. %k !
mL, fMA 0.2 mL B§¥ S 81 /& R, B %€ 240 nm B K
ReE) OD fHBERE ., K828 OD EHREEK 0. 01
EXHIABENRAE A Ug®Rx. GO HFR
M EL M (APX) MBI E . 2% Sarita B
FEHMARS. £ 1 ol RNEED, & 50
mmol/L. pH 5 7. 0 & PBS 0. 8 mL( 4 0.1
mmol/I. EDTA 1 0. 5 mmol/L. ASA), 1. 0
mmol/l. H,Q, 0. ] mL,{#£EE# 0. ] mL,LIARIME
HURE W R X BR (RS VR A PBS M 38) . id 5% ODyo B 4k .
PA 1 min § ODy 160, 0158 X K 1 1 BEIE 180,
KL U/g &R,

1.3.3 ARaB(ASA)4¥HRE BEABHE
BUHE. REAHNHAMREZS 0.3 g, MAR.
B-EDTA Pk (FRER 6.30 g B/ A1 0. 75 g EDTA-
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Na, BFEBAKHIEAEZE 1000 mL)5 mL, BF B iR
A1¥,F 4 °C.3000 r/min FEL 10 min 5, B E
HHWAET ASA S RBRME.
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2.1 HBENMETAHRAFARREESNHERT

B MDA E RN

P 7 18 37 3 55 a8 B, B SR R e A R 4 MR
EYE AL S 4k, MDA BRBRAR T EHBN =9,
RAMBZREEBENRE. AE1AE2TLUE
AR %t IR B9 AE Xf B 5 R A MDA & B ¥1/8F ok xt
B,A7%E NaClBHa T . B AEH MR AN A
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Fig.1 Effect of salt stress on electrolyte leakage of

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

A—.Root treatment
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BEE Y 2 A R R B B R R . b

NMEEAM A MRERERS RO WILE 3.

W 3 A LB, EE M AT 4 d,0F A IR E R A &

ST, TG FA, IS 10 X4 XUEF 8, E

WERSFARR LR 4 dBEMERE L7

BYE RS AR TR, AEg B, 53 8EH

b, I AR R B AR A R A AR AL A

BB, B REMMNBR R ST AR TR

MXR, XSHMES WHRERBEL, SR E

a0 gE Ak b A LB S 4 R

4,6,8 F1 10 X, m kA8 %t e G 2253 51 48 i 3 0 B8
113.64%,121.54%,126.50%,123. 11 % F112.61%,
MDA & & 3 i 3| xf 88 &9 133. 33%, 134. 48%.
155.95%,146. 92% #0 127, 24% ; (A & 1 B R
hnE %+ BB B4 109, 41%,116. 11%,109. 17%,109. 75% Ml
110. 90%, 1R & MDA & & 1% in 3| 3§ B8 #9125. 47 %%,
120. 77%,126. 32%,120. 81 % #1 117. 60% M i MDA
FRABFEEMBEMBEESRAMIL. ERE
BFKEP<0.05), AW, 768 5 & a6 o o R A&
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Fig. 2 Effect of salt stress on MDA content of

Lilium longi florum in leaves and roots
~@-. Leaf conirlol; - 5 -. Leaf treatment; & .Root control:

A -.Root treatment
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tha X REE S R MR E SOD KK &
m L 4. A 4 A, A R R SOD S 2
R ERGEYE. EEHET.o R SODEHRS 2
KRk B wug, Xt IB4RAT 4 d BEHEIXMEK
181. 7% MM E SOD EHEREAS 4 RAHH, H
Hext BRARAT 2 d L35 PR X BEAY 146. 1%, [A1HE SR
6 K A Xt B E SOD Bk B g H. vt H i
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Fig.3 Effect of salt stress on Pro content of

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

—A—-.Root treatment

2.4 HBbENBEAAHAMRE POD EHKNE

el

mE S ALE N, AT, "R POD IEHKB
M8 2 d B R T X B AT B 137 0% 40, B4
&} 6 POD & ¥k £y 8 xt B (K . ZE b b 38 4,6,8 f1 10 d
Bt , 43 51 K 9 XF BB ¢4 85.7%4,70.0%,76. 9% F172.7%;
MR E POD {Etk#E b8 2,4,6,8 1 10 d B, 43
SR h Xt BB AG 93.9%,92. 1%,81.4%,71. 4% H
77.9% . AR, R F POD 5 ¥ F @ E /N F ot K,
—EEREREKFE(P<0.05),
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Fig. 5 Effect of salt stress on POD activity of

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

-4 —.Root treatment
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Fig.4 FEffect of salt stress on SOD activity of

Lilium longi florum in leaves and roots
—@—. Lealf contrlol; - O -. L.eaf treatment; — o . Root control;

—a—.Root treatment

2.5 HRMENMEAAMRARR CAT EH#D
®m

B 6 KB, EHMA 2,4,6 d B, 0t CAT &
4 43 5138 hn Sk % BB 136. 67%,126.09% H1137.33%,
MRAMBEBAKR, LB EEHEEHFARED
CAT EH R T BRE] 2 d B3k, EEBHER
85 6~8 K, CAT #EPE 2B T, FRoE 426,21 %,
MREAMBERERYS. 2%, _EREERBE(P
0.05), XILHELRMET B SHBEHMEA CAT
BEYE RSB, MM R BB K.
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Fig. 6 Effect of salt stress on CAT activity of

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

—A—.Root treatment
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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; — 4 —. Root control;

—A—-.Root treatment
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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; A .Root conirol;

—A—.Root treatment
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