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Eco-physiological responses of high-latitude transplanted Aegiceras corniculatum seedlings to
NaCl stress. ZHENG Chun-fang, JI De-wei, LIU Wei-cheng, QIU Jian-biao, WU Jin-gu, CHEN
Shao-bo, HUANG Li, HUANG Xiao-lin ( Zhejiang Mariculture Research Institute, Zhejiang Prov-
ince Key Laboratory of Exploitation and Preservation of Coastal Bio-resource, Wenzhou 325005, Zhe-
Jiang, China). -Chin. J. Appl. Ecol. ,2011,22(9) . 2279-2284.

Abstract; A sand culture pot experiment was conducted to study the eco-physiological responses of
high-latitude transplanted mangrove Aegiceras corniculatum seedlings to varying concentration of
NaCl (0, 100, 200, 300, and 400 mmol -+ L™"). Under the stress of 100 mmol NaCl -+ L™, the
seedling growth was slightly promoted; whereas at 300 mmol NaCl - L', the plant height, stem
basal diameter, fresh and dry mass, and root/shoot ratio were decreased significantly. High salt
stress inhibited the leaf superoxide dismutase (SOD) and peroxidase (POD) activities, increased
the leaf malondialdehyde ( MDA) content, and decreased the leaf chlorophyll and carotenoids con-
tents as well as the total soluble sugar and free amino acid contents in different organs. Under the
stress of different concentration NaCl, the Na® contents in leaf, stem, and root increased rapidly
while the K* contents had a relatively decrease, resulting in a rapid decrease of K*/Na" ratio and an
imbalance between K™ and Na* in A. corniculatum vegetative organs. When the NaCl concentration
in the medium was higher than 300 mmol - L', the C and N metabolism of A. corniculatum vegeta-
tive organs was maladjusted, which inhibited the normal growth of the seedlings, resulting in a sig-
nificant decrease in the plant height and fresh and dry mass.

Key words: high-latitude transplanting; Aegiceras corniculatum ; NaCl stress; eco-physiological re-
sponses.
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ARAAT , AL AR AT b Jm e A= 284k, w4 RS A
RATABA R E R, WA TR T SO 2D AR T
BRI AL A W4 R 2 3 AR T, BR
KO RE IE 5 A S, A AL L BE BT 3 3T v 26
JEFEAB LIRS B — 1 JR) TRT 855 1 LAl ZL R Ak
JERAT BT T LA A AR AR R BAT
TR INRE , RETE S A B Na® il G AY/K R El £
Herh A KB M AEM (Aegiceras corniculatum ) =414
MRS Z — BB TE 3% M sk AR K.
Christian' " BF 58 & B, e #5138 0T LA H AR AE T B-
FNE RGO E OR S FEK T Pl
B HC FERER 3 15 AR Fu S5 1R R ) 22
A4 AZ (SSH) F A, WFFE T Eh B0~ A AE A% it 7 7
SRR SR b R SR R 25k, Ye SN R I AE
Fh T WA 955 3 KA 6 K, 15% NaCl ¥R XS 4E
P AT TF AN 25 5 24 NaCl W I3 25% I,
AR &)y AR AR AR AR R 2 TR WA TR K Ak
FRJ5 T, Wu Z5 U B9 R B, AL A BEAT AU I 7
fitA DBk R LA ST SR, R0 X o 26
FE A A6 45 114 A= P A 25380 1 F 5 i A DL G
ABIFFE LALTAR AR ) ] FE 8 40 v D il b, R
30T 1 45 A AR AE AR 40 e itk SR B | B i e
DL Rt 8L R GRS , F AR E— D e s i 46
YT AL, S s 45 B i AR RS A SR LR 2 2%

1 #REFEE

1.1 R Ak 2

RIET 2010 £ 6 H 15 HZE 8 H 30 HAE#TL
B FPEIK P IR B8 B 53 I K 2% 5 b 3% 385 1l 25 N A T
TEH] 2010 47 1F Bk A H IR/ AR — S0 1 4 A A
ARG A K R T A 40 kg MFRD 1Y 98
B B SR, 40 R ER BE O 0,100,200 ,300 Al
400 mmol - L™" NaCl Y Hoagland ‘& F# ¥ (IR K BL il )
el R VPRI, R A RKAN IR LMK E,S
d FEATEREE 1 Ik, 15 d 4 1 ¥R Hoagland & 577K, Kf
FRBFE R 75 d. B T N BEALIX 4151, R Ab B
3WHEE.
1.2 WEmH Rk
1. 2.1 fEMRIESIE PRI E  FEALEE 75 d B, 4%
ERRA IR E R, BEE 3 R, 28K ek,
SRIG TR IR 7 FRIUEE BT 5 /5, T 105 “CHEAE
AT 10 min,75 C PR 2 fE G FRECT B, ARG
P =Tt / b B30T B [m] skl ik s, i

RREE AR,
L2.2 A EESEMNE  FREO0. 1 g M A, BT AR
B 25 ml ToK O FE = IER 12 1 3R IO,
FE 25 °CEARG S F T #2024 h, 58 HEBURTE 663
645 1470 nm AL RYROEAE , 2 BOSCHR[ 11 ] 09 5 kit
B AR E a MEE b SRR Y N RS
1. 2. 3 ALY AL (SOD) (it E ALY (POD ) T
PEFIN [ (MDA) S S RSCEk 12 ]/
2, 800.5 g M F, hl5 mL 50 mmol « L ™' pH 7. 0 #iz
BRSBTS 4 °C (10000xg) B5.0> 30 min, |G
AR EOR . Ak e 25 D U B (NBT) 125,560
nm FCEINE SOD 3 H ; @AIA I 20 5E POD 64
FEIESCHR 13 1A 752 MDA & i
1. 2. 4 AT SRR 25 2 R S I IE SR
TR 1 0 R A5 BT R R R
Bl ER E gk R S R B TR A
AT BB R = 2R A R S A TR
I AR A = R AR S xR E T
it .
L2.5 B F&EME 0.1 g TF,IMAS mL i
H,S0,7H7#,30% H,0,/E M, E455] 100 mL,
i BT, >R F IR WS 2 K F1 Na* 75 it
1.3 Hdniba

K FH SPSS #1H xof 3 55 B4 40 E AT 5 22 43 i Al
LSD {8 250 56 500 45 S5 M - Y (B <45 i 22 ( mean
+SD) . % H] Excel 2003 /EA.
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2.1 Fhhan XA e 4l A A R

M 1 AT LIE B NaCl 3 B2 34 I i 46 4
LI AR R R IEARFRAIK, ELAE 300 F1400 mmol -+ L7
R b BN 5 S AR (P <0. 05) . 5% IRAR L, Hokk
T R B 43. 5% F150. 5% , 542 W T % 18. 6%
F124.2% .

AR AR A AEAR I A5 g T T R M
HR 568 b AR Ak fa 45 bk v T AR AR AL B AR — 3 (3R
1). NaCl ¥4 100 mmol - L™ B, Hi EA4 4115 4%
BRI T IR (E S 0 BETC 3 25 S MR B
300 mmol « L™ | &5 ARFF 46 W 3 T [, X R
(1) NaCl e B REAI 1A AL AR 401 B8 18 A (H A 3 ) 2
SN B Y NaCl e B2 R0 ] 1 i AR 278 7
ERAEKESR.
2.2 HMRaXHAER L T RO G AR S AR

BE % NaCl ¥ EE B0 A AEA it e A R
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Table 1 Effect of NaCl stress on the growth of Aegiceras corniculatum seedlings

NaCl ¥ MK Leaf 2% Stem R Root W L PR HAe
NaCl . o TR F R o T F o T F Root/shoot Plant height Ste:m basal
concentration D Fresh D Fresh D ratio (em) diameter
. 1 resn mass I’y mass resn mass I‘y mass resn mass l‘y mass (mm)
(mmol - L7 (4) (g) () (g) () (g)
CK 13.41a 2.87a 8. 76a 2.31a 13.5a 1.97a 0.38a 41. 6a 9.1a
100 13.70a 2.90a 8. 80a 2.48a 14. 2ab 2.02a 0.38a 40.9a 9.0a
200 10. 68ab 2.42h 6. 56b 2.13a 9.50b 1.63a 0.36a 37.3b 7.6b
300 8.21b 1.98b 4.97b 1.93b 6.9b 1.20b 0.31b 23. 5¢ 7. 4bc
400 7.43b 1.79b 3.93b 1.57b 5.3b 0.97b 0.29b 20. 6d 6. 8¢

[RIZIA A ING 7 R R 22 57 1.3 (P<0. 05) Different letters within the same cowmn meant significant difference at 0. 05 level.

LS FER (1) . 100 mmol - L' NaCl ¥ JF
B, R By it gk R a % i 40 5 L 200, 300 AN
400 mmol « L7 ZbFRHE B 21. 4% 24. 4% F1 28.5% ,
-2 K R B4R 5 20. 0% (24. 6% 131, 1% ; it
ZRFR b FZEEAE DRSBTS AR 300 A
400 mmol - L™' NaCl ¥ i it 5 %F 8 22 573 i 3% (P<
0.05) . X3 B R Joh 300 X #4646 &) i b oA %
(AR BRI 4R ER a 9281k,
2.3 ERMWE AR AR R 2l AT I I S A
B R i R

HE 2 AT LR, 308 75 d 5, 240 3R AR
R RN IR (WS sN e O EEp e e G iOF &
# H 100 mmol - L™ NaCl ¥ JE I}, 458 B al APk A
B EA S . Hp 100 mmol - L™ NaCl ¥ B 1)
I R T e R R 0 1 45 % R 200,300 AT 400
mmol + L' NaCl ZbBE#E5 10. 1% 41. 7% .56. 2% Fl
60. 6% ,AbFR[A] B8 3] B 3 K F (P<0.05) ;24 NaCl
WeFE A7 100 mmol - LA ZEFIAR rooml ek Bobl B
Y1 E T HALI AL B (P<0. 05) (B 5 %} BE 8] G
FES MR T O R R T 2R A
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Fig.1 Effect of NaCl stress on contents of the photosynthetic
pigments in leaves of Aegiceras corniculatum seedlings.

[ .14 % Chlorophyll; I : #14%% a Chlorophyll a; I ; #%#% b Chlo-
rophy 1 by IV . Z8#% N & Carotenoid.

300 F1400 mmol - L™ NaCl b3, i F A] % i
PSR TR . X R WIETCER SR han T, i 4E
REI SR AR L A K A DG ; 1T = s 3l A 4E
NI R W RFEAN STEN O & =

AR T IE A A6 AR D7 AN [ 25 B e e e e R A
AR TE. 100 mmol + L™ NaCl ¥k B 4L H GE {2
HERAEA S i B A R B R R
T T HAER AN ( P<0. 05) ; 25 rP il B | BL TR
S YAE 300 400 mmol + L' NaCl Y& FE I i % T R
(P<0.05) ; H iffe 2 2 SE 1R & & 7€ 200 mmol « L7
NaCl ¥ B B JF 46 F %, H.#F 300,400 mmol - L™
NaCl ¥ B B I8 3] 1 3 7KF- (P<0. 05) .
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Fig.2 Effect of NaCl stress on contents of the free amino acid
and total soluble sugar in different organs of Aegiceras cornicula-
tum seedlings.

a) M Leave; b)2E Stem; c¢)#2 Root. KI5} The same below.
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Fig.3 Effect of NaCl stress on the activities of SOD and POD

and MDA content in leaves of Aegiceras corniculatum seedlings.

2.4 ERJPhaE X R AER 2l SOD | POD i 1 K
MDA & 1 (152 1]

Bl NaCl ¥ B2 i 384 i, #ifl 464 &)y 5 it - SOD
WS TH IR 0 POD TE PR TR (B 3). Y
NaCl % 4 100 mmol - L™ i, I F- SOD 1% ¥ 73|
5, AT EREY 10. 7% (P<0. 05) ;7F 400 mmol - L™
NaCl Zb I, i F SOD POD I 4 4 R Bl e 1K, 43 5]
AT IR 12. 2% F1 37. 7% , H 2% 53k 3 i % K F
(P<0.05).

B NaCl ¥ EERE TN, A A6 4l B - MDA % &
RERET RS (E 3). 24 NaCl ¥ H 100
mmol « L7'H}, - A MDA £ 8 35 2 f ik, o % IR
88.7% (P >0.05); 1fi NaCl ¥ £ & 300 F1 400
mmol « L', MDA & & 43 )l A X A 1.3 1 1.4
i, 22 IR F B K (P<0.05).

2.5 FREa XS I A E Na® KRR 520

B NaCl ¥ B2 38 fin, el AR i v K 5 ok 320 5 0
DT Na® & e 2l m (4 . 5 RAH L vk

K&
Na*and K’ content (mg * g DM)
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Fig.4 Effect of NaCl stress on the contents of Na* and K* in

leaves, stems and roots of Aegiceras corniculatum seedlings.

J& NaCl XJ il E4% I H K™ Na® 85 MO A 5200
24 NaCl ¥ FE A% 300 11400 mmol - LB, i F K*
B AR T 46. 6% F1 70. 6% , 1M Na® 7 34110
4.0 4. 145, %555 8 E K (P<0.05).

MR 25 K & /b, 1M Na® 2 s 4 e
G PRk 22 K SRS K& REE
fb—%  ALAE 300 F1 400 mmol - L' NaCl ¥k Ji b 3t
AF K™ o 3 KT X B 24 NaCl ¥ 76 300
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M AR AR K 5 e 5 R T Na® 1 5200 2
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.
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R Ab B 5 AT 5T B AR F] ). Sobrado
SRSV, DGR W0 AR AE R R A R A, i 4
AR Z i . Iyengar F1 Reddy! " BF 5T 2 17, £h
AR T HIAER AT 2 2 A2 N RS i, T g
SRR RO T R E AL G YR E A, Sy
ISR G M. AR ST, 2 NaCl #REE R 100
mmol « L™ B AAEA LR EE a b ML LR R & 21
P, KR e FEAR 0T 5 B A AR 5 2
NaCl ¥ £k FE #2300 mmol - L7 I, 4 R 5
MR ST TR T 4R o TR, M4 a/b
IR KA WAL, UL R a8 A AR S
AR A9 A AR S 4 A

1= NaCl ¥ B R A ) 10 A2 2 A b s 15 5
P A AR PR 2 anad AL i (POD) M A4k
PIsALEE(SOD) P S EH AL RGPS,
AERRIEMER (A0S) P, & A B i AL /E T, A
IMiTE A% MDA. Ru %82 A0, b ke, Bkt i A
H1 SOD |, POD 7% 14 1 3 14 i 2 Rk i it 6 174 Jit R 22
— ARHFGE AR ER IR ST AR AL S v R SOD
PESE N = W aE R, H SOD | POD i M 2 BEAIR,
MDA &5 22 JU) 73 386 T 5 3 IR £k 21 858 0T A 4
SOD {4, BRIk MDA & &, 3l /b 36 14 %0 (ROS) 1Y 7™
A RSN Ak S5 07 1) 493 T, DT 28 A A6 A 11 2
K. XS AE Y AT 4SS FAR— S

R A I TR A RO A AR A,
B UKRBRE LT, I B 2 W | IVt s B i
WD SR B AR T B Kerepesi 2512 Hf
FEN , TR 8 BEHE v A M Y B (AR R
A TR I STE IR S A R TR R AR U =
A LER K A U s A SR kb (AR A
I ARZ B, [RIRE, oAk 0 4 o T A O T
R AR P v M A B 00 L Rk s R AT 4 0 1oL 1A
TR AT I 2R e AT b R ER PR BE 1
TR AEA R RO R i R A R Y 4
i, 24 NaCl ¥ B 15 51 200 mmol - L7 A, i - AR
AL MR SOHE W2 R BE, M NaCl Mk B2l 300
mmol + LB, Z5 rp AT i BB 0 e ZE IR rhie
AL S D T, T RESE th T h i aE T
TEA I B A DI RE MY SRR REAE 5 | RS M R 2 1 B A
B L2 B, A AR AR AR A, G I ) 5 e
LTS

A Na® 0] DL 457 A8 40 40 i 9 A1 B 1 19
i FA T PR S B E A9 Na* |, 80

b BHES 7 (T HJE K ) W & AR e AE . Sh A me
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ANRIREE  FEER A A P 5 SR i Na® il
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() K S AN 2 AR AR 25 R 8R | 2F 1 B 1 1) AR5 F
Rk B AR gE R Bl NaCl ¥k BE 9 38 i
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S D B (1 BIE RGeS IR TP B v I KL e
A, #EE TR 0,7 F Hy0, /) SOD I POD {4, /1>
FEERE o S A T, 2 2 Atk A s, i DA PR A 4K AR
JZ, 24 NaCl ¥ B #5300 mmol L™ B, #i AE BG4
R S R ERL, HERIEHESA (ROS) B SOD
F1 POD 7 P 5 25 B AR, 38 0 T B A A R Ak
(MDA) i & &, W 125 a5 vl i P SO Al 25
AR B B R S | SR AE ) ok
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