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Effect of NaCl stress on the morphology and related physiological indexes of
Magnolia biondii seedlings

SHEN Xuyue', ZHANG Lang?, CHEN Rongrong', SHEN Yamei', JIN Hexian'

(1. School of Landscape Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Shanghai
Academy of Landscape Architecture Science and Planning, Shanghai 200232, China)

Abstract: [Objective] With an investigation conducted of the effects of NaCl stress on the morphology and
related physiological indexes of Magnolia biondii seedlings and the physiological indexes indicating the NaCl
stress screened, this paper is aimed to provide a theoretical basis for the evaluation of the salt tolerance of
Magnoliaceae and the selection of high-quality germplasm resources. [Method] Firstly, the hydroponic culture
experiment was done with M. biondii 1-year-old seedlings with the effects of NaCl stress under 200 mmol- L™
on relative electrical conductivity, MDA contents, chlorophyll contents, osmotic substances and antioxidant
enzyme activities in leaves tested, after which the principal component analysis was conducted to screen key
physiological indexes. [Result] With the increase of treatment time, the soluble sugar content, relative electric
conductivity, MDA content and SOD activity increased. The soluble protein content, Pro content, chlorophyll
content and POD activity first increased and then decreased. The three indicative physiological indexes screened

by principal component analysis were MDA content, soluble sugar content and SOD activity. [Conclusion]
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The MDA content, soluble sugar content and SOD activity underwent significant changes under NaCl stress,
and they could be used as key physiological indexes in the evaluation of the salt tolerance of Magnoliaceae such
as M. biondii. [Ch, 4 fig. 2 tab. 19 ref.]
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indicative indexes
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B £ TR 3 600 FThm?®, FEEAF AEIGEERAR A X | BEUEEF R ARG 1 X PRGSO T S AR R
A DX DA R AR AL i A= DX, e g e D v ] i R e, - SR, R I I X,
a1, Wi R e S R R, S A DA E A o P, RS S AR AE A YRR AR
D WIEFRIRYE Casuarina equisetifolia, ¥ Sapium sebiferum 5 £k N TAE#EY HEMIE Tamarix /¢
FEMFRT SR AL R, TR . AR R . =M A0 K 22 Bl Magnoliaceae ¥ 5/0  H. BEE 2
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1.1 ##

VSRS R 25 AR ST AR, T 2019 4F 4 @M T LA 6em, FHAE Sem, & 8 em ¥k
i, RRIEECRYR R T BERA . WA (R 1:1:0), B4 1 Bk, ERE IR E TWLR AR
TR D, ST AR R S A K2 10 em B, BREEA KBNS R B W AR MO
R AR S #EF B el T, R E S IR A O IR 2 200~3 000 Ix, JEMR 14 h-d™', FIREEE
28 °C, WEEEE 25 C, ZESAAXRE 68%~75%. itk RAFE T EOZ 6 cm, T HE
6 cm. 5 14 cm BIBEESIE IR, B 1 Bk, SR 1/2 Hoagland 5 FR G HEAT /KRG, /KB R hbg 3 d W
# 1 YK 1/2 Hoagland 5 329, ANHESA .

1.2 Ak

12.1 RE# FMIREIEFERKE, EBRFRECh 7~8 F 4, T 2019 4 7 A HF AR HEATER
AT, MRIETURIRLE R, BEE M R 8 AAH B MR, R Z T A K B 532 B30 ] 501 vk i
VERMIREG e T, % B 0O FR4L) F1 200 mmol- L' (GREG )2 N AL Ik BEAL FR, 4RA0 T 5 bk, B 3K,
FE AL BRI (5] DA (0 ARV BT 3 d TR | ORISR, FEMMAEMZE 1. 3. 5. 7. 9 RiFR, RE
AL FRRIE N T 2 A5 3 AL A5 7 (irt A, BEALER S BRAERR B0 B IR A JE R TR R A B AR A2
122 #HmagEES SRTEHMAES 1. 3, 5. 7. 9 RSN A 102 ERE, K EFERS
HJ 5 AN, D0 RBIARERIER; Q1% Dbk, HEAERE; G259 HanRAEnsE
B, DR, @3 9. Kt AR, FE T, AUIREM; O4 9 MR (1)) M,
123 etR AR R AARERRINES S G AN Ok, e E R CEHRBGEN E TR
X PR R A L Rk, T SR FH R AR L b R i, P P SR FH I L e il o, nvA MR
FIUCR % S 52 5 G-250 Ye kil , Ilamesrk AR PR el — Bk , 8 e s fL s (SOD) Tf 2k
FHRE W 5E , o S5 ALY (POD) ¥ 14 5% FH AR A B i I 7E

1.3 HEE

K H Excel 2010 4 BRECHE . 221K, FFH SPSS 22.0 HEAT B[R 28 5 2243 M . AH & 20 A Al 32 43
30T
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Figure 1 ~ Survey on the symptoms of salt damage of M. biondii under NaCl stress
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Figure 2 Changes of soluble sugar content, soluble protein content and Pro content in leaves under NaCl stress
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NG IR WURE N ST A== < = Sl W N UL 213 DIkt 072 S €515 oA el N D) SE AN N B R
3REXIAMIL, 25 0H (P<0.05), HFE 20 AR B SRR MG T i LI a@s, 1
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I3 B SOD 15 P BEE #h Wil i ] 9 48 (< S i L THA s, EAEMMasb BERSE 3, 5. 7. 9 KI5X IR
255 W% (P<<0.05); POD & TEREHE $hWrid ] 0 %E < 52 5 B IHE R RRAE S, HAE R0 AL 21 A a]

TIN5 X IR 22 5 W2 (P<<0.05).
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Changes of chlorophyll content, relative conductivity and MDA content in leaves under NaCl stress
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Figure 4 Changes of SOD activity and POD activity in leaves under NaCl stress
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0.05), S TEERENE EMK (P<0.01); ML 5 POD ifH: Sk WM 5 (P<0.01),

PR R 22 8 AR BIAR AR AT M40 (R 2) AT i 2 S a0 1Y R DTk ARk 78.892%, I
DIMESE RS AR 4 R 28085 E . BEE LA | FR0r FE NN /. AT MR A A Ak
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Table 1 Correlation matrix of physiological indexes of M. biondii under NaCl stress

AN HL R [ty IS5 ] AR M IE=Nivd SOD POD

iERORIES 1
(a3 0.868 1
EE -0.071 0.297 1
AR 0.906* 0.966%* 0.100 1
CifGic:{=| 0.260 0.139 -0.090 0.002 1
lE=N 0.006 0.255 0.484 0.305 -0.873 1
SOD 0.502 0.818 0.460 0.680 0.356 0.047 1
POD 0.019 0.407 0.982%* 0.238 -0.205 0.610 0.512 1

PR IR LR BEP<0.05), **EREFREEP<0.01)
3 it

AR P8 FREE R 23 B RO VR R S S R EUE AR RWBOK S RINE, 51 A& AEYE R AT
PEEE BT Al BRI MR 55/ Nk T A B G SRR R LA RRAOK 3, 45K o3P . AfEsErh, B
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Table 2 Principal component analysis of physiological indexes of M. biondii under NaCl stress

it F A F A2 G F S F 52
A 2R 0.721 0.549 it 2 R 0.425 -0.793
[t 0.958 0.260 R AL 0.837 0.207
EE 0.549 -0.616 it SE AL 0.651 —0.640
ATV 0.882 0.292 FEIEE 3.821 2.491
AR 0.023 0.759 pae 47.758 31.134

B 22 R AL P AR o A BE R 3 P 1] A4 A I i TR RS Rl R SR ORI R
SPEURIAR RS ETHE TReR S, ([HIR2s T X B AR Y e £ 1) 32 A DS 3 I8 5 W) B e 22
S, ARHEFERT . SRR S R T 2 ORI i R e T M R B TR T Y

R0 AR S R PRI LR, A sz 2R . APTIE, B W0 R B RE
R E 22 R i SRR TR RO TR R AR, UL WRa A e i e kA B 2R R A A B A
IEPREE, HAER I R AR, AR AR AL, (R R A0, X T RE 5 A0S B 1Y
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Ffe . UEWITEERNA 20T, MRS M AT S8, T A A 2 45 3 R R
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