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Abstract; By simulating ion components of coastal saline soil, relative electric conductivity,
malondialdehyde ( MDA ) content, and antioxidant enzyme activities in leaves, and absorption and
distribution of Na* and K" in different organs of three arbor species of Michelia compressa ( Maxim.)
Sarg., Taxodium hybrid * Zhongshanshan 406’ , and Ligustrum lucidum Ait. under different
concentrations (3, 5, and 8 g - kg™') of mixed salt stresses were investigated. The results show that three
arbor species in each treatment group all survive except for L. lucidum treated with 8 g - kg™' of mixed
salt stress. Both relative electric conductivity and MDA content in leaves of three arbor species increase
with enhancing of mixed salt stress concentration. Relative electric conductivity in leaves of three arbor
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species in each treatment group from high to low is M. compressa, L. lucidum, T. hybrid ¢ Zhongshanshan
406’ , while their MDA content is on the contrary basically. With enhancing of mixed salt concentration ,
peroxidase (POD) activity in leaves of M. compressa increases significantly, and its catalase ( CAT)
activity in 5 and 8 g - kg™' mixed salt stress treatment groups are significantly higher than that in
3 g - kg™' mixed salt stress treatment group and the control group (0 g + kg™' mixed salt) , while there is
no significant difference in superoxide dismutase (SOD) activity among different treatment groups. SOD
and CAT activities in leaves of T. hybrid ¢ Zhongshanshan 406’ in 8 g + kg™ mixed salt stress treatment
group are significantly higher than those in 3 and 5 g + kg™' mixed salt stress treatment groups and the
control group; while there is no significant difference in POD activity among 3, 5, and 8 g - kg™ mixed
salt stress treatment groups, but their POD activity is higher than that in the control group. There is no
significant change in SOD, POD, and CAT activities in leaves of L. lucidum under mixed salt stress. With
enhancing of mixed salt stress concentration, Na® content in roots, stems, and leaves of three arbor
species shows an upward trend in general, K" content in different organs of three arbor species shows
different changing trends, and K*/Na" ratio shows a downward trend in general. K*/Na" ratio in roots,
stems, and leaves of T. hybrid ‘Zhongshanshan 406’ in each treatment group is generally higher than
that in M. compressa and L. lucidum. In general, T. hybrid ‘Zhongshanshan 406’ has the best salt
tolerance among three arbor species tested, indicating that it is the optimal tree species for saline land
improvement, and afforestation and greening in coastal areas.

Key words: mixed salt siress; arbor species; salt tolerance; physiological index; antioxidant enzyme
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O:0g- kg "IRAE(CK) 0 g - kg™ mixed salt (CK); []: 3 g- kg™ TRAEE 3 ¢ - kg™ mixed salt; []: 5S¢ - kg RAEE S ¢ - kg™' mixed salt; [l: 8

g kg lRAEE 8 g

kg™! mixed salt. MC: S5 &% Michelia compressa (Maxim.) Sarg.; ZSS: ‘ 11142 406 Taxodium hybrid ¢ Zhongshanshan 406 ;

LL: %01 Ligustrum lucidum Ait. [{]—FR AR A 6] /NG FhE R RN [6) 4 BR ) 22 55 5.3 ( P<0. 05) Different lowercases within the same arbor species
indicate the significant difference among different treatments (P<0.05). 8 g « kg™ VA WA T L 0TI R &FMEET All plants of Ligustrum lucidum Ait.

die under 8 g + kg™! mixed salt stress.
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Fig. 1 Comparison on relative electric conductivity and malondialdehyde ( MDA ) content in leaves of
three arbor species under different concentrations of mixed salt stresses
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Table 1 Comparison on activity of antioxidant enzyme activities in
leaves of three arbor species under different concentrations of mixed
salt stresses (X+SD)"

IR bk REHLA AT/ U - o'
/g - kgt Activity of different antioxidant enzymes
Mixed salt

concentration SOD POD CAT

BIEES Michelia compressa
0(CK) 56.45+2.99a 36. 06+1. 37d 65.90+27. 67b
3 57.24+1.31a 54.00+4. 45¢ 88.83+10. 71b
5 62.87+11.95a  64.06+1.94b 143. 10+27. 38a
8 60. 25+6. 35a 73.00+4. 78a 125. 76+28. 57a

‘42 406° Taxodium hybrid ‘ Zhongshanshan 406’
0(CK) 69.72+7. 09b 5.20+1. 50b 74. 03+5. 80b
3 66.24+14.75b  15.63%1.72a 71.82+16. 66b
5 68. 24+5. 65b 17.91+4.41a 79.28+10. 59b
8 81.23+13.00a  22.94+7.75a 118.31+30. 42a

20T Ligustrum lucidum
0(CK) 52.15+3. 86a 59.78+1. 85a 169. 02+3. 52a
3 58.45+5.28a 71.60+13.26a  175.20+28. 06a
5 57.77+0. 33a 78.38+17.54a 134.43+12.77a
8 _ _ _

V'SOD. #8414k Wi Ak il Superoxide dismutase; POD: o AL Yy
Peroxidase; CAT: B AL A Catalase. [FF) A/ NG FHEFR R
[a]— 7% A B Tl A6 A [ Ak B (] 22 5 03 (P < 0.05) Different
lowercases in the same column indicate the significant difference among
different treatments within the same arbor species (P<0.05). —: 8
g - kg IR A ER WA T 2 ST AR 2 FFSE TS All plants of Ligustrum

lucidum Ait. die under 8 g - kg™ mixed salt stress.

M2 1 I 5 8 g - kg TR A ERAL T < Pl 4Z
406° ' /e SOD 1EMER KT IRA1 (0 ¢ - kg "R EEH) B
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0:0g- kg "IRAER(CK) 0 g - kg™ mixed salt (CK); [J: 3 g+ kg™ TRAER 3 ¢ - kg™ mixed salt; [: 5S¢ - kg ' 1RAEE 5 ¢ - kg™! mixed salt; [l: 8
g kg "IRALE 8 ¢ - kg! mixed salt. [A]—FF AR —28 B A /NG FEE R R A [F AL H ] 2% 5 .35 ( P<0. 05) Different lowercases within the same
arbor species and the same organ indicate the significant difference among different treatments ( P<0.05). 8 g « kg™ IR -AERIH0 T & vk R 25T All
plants of Ligustrum lucidum Ait. die under 8 g - kg™ mixed salt stress.

A: B EEE Michelia compressa (Maxim.) Sarg.; B:  HILI4Z 406 Taxodium hybrid ¢ Zhongshanshan 406° ; C. 40T Ligustrum lucidum Ait.

B2 FREREREGHEIET 3 FAMMIR. ZMME Na* 2 EH0E

Fig. 2 Comparison on Na* content in roots, stems, and leaves of three arbor species under different concentrations of mixed salt stresses
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(:0g- kg HHRAE(CK) 0g - kg™' mixed salt (CK); [J: 3 g - kg " IRAHE 3 ¢« kg™ mixed salt; £3: 5 ¢« kg ' HREEL 5 g - kg™' mixed salt; [H: 8
g kg_liﬁ%%ﬁ'{ 8g- kg_l mixed salt. [F]—FF AW Fh R — 85 B A E/NG FREFRAS[E AL B E] 22 5 8 3% ( P<0. 05) Different lowercases within the same
arbor species and the same organ indicate the significant difference among different treatments (P<0.05). 8 g + kg71 RAIRIMA T & v AR & FRIET All

plants of Ligustrum lucidum Ait. die under 8 g - kg™! mixed salt stress.

A B Michelia compressa (Maxim.) Sarg.; B: ¢ H1ILIFZ 406° Taxodium hybrid ¢ Zhongshanshan 406’ ; C: 4 01 Ligustrum lucidum Ait.
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Fig. 3 Comparison on K* content in roots, stems, and leaves of three arbor species under different concentrations of mixed salt stresses
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2.3.3 M K'/Na"te#g®r  ANRIREETR G R Wha
T 3IANTRARB AR ZEF B K /Na® Fo i H s L
F2, MR MERAHREE N, BB F
SR lAZ 4067 HR ZERII B K/ Na® 34 2%
Wi B AR A, HX LG 2 S TR AR Rl 45 2% B 1Y)
K'/Na" ¥ B E & T 3.5 Ml 8 g - kg IR&EhAb B
H, 3.5 M8 g- kg IRAERALFELL BIAX ¢ rp 1l 2
406° M K*/Na' He 22 5 35 | T 5 18 & 5548 25 fnt
R UK HiliAZ 406° Z5 I /i K /Na® Fe¥ 28 3R
B WA LIK 3 5 g - kg TRGEHALBRA 7] 4
TR K*/Na® Lh2E AN 2 s X R 4 v 25 K/ Na*
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Table 2 Comparison on K*/Na* ratio in roots, stems, and leaves of
three arbor species under different concentrations of mixed salt
stresses (X+SD) Y

Al ARIEE Y K*/Na* I
/g - kg™t K*/Na* ratio in different organs
Mixed salt
concentration #R Root 2% Stem M H Leaf
BB Michelia compressa
0(CK) 1.34+0. 32a 9.85+1.53a 15.88+1. 66a
3 0.55+0. 10b 1. 66+0. 21b 0. 65+0. 29b
5 0. 47+0. 08b 0.97+0. 15b 0.34+0. 13b
8 0.36+0. 03b 0. 65+0. 10b 0.26+0.07b
‘42 406° Taxodium hybrid ‘ Zhongshanshan 406’
0(CK) 3.65+0. 08a 20. 78+2. 02a 27.46+5.03a
3 0.99+0. 13b 2.75+0. 65b 2.95+0. 18b
5 0. 73+0. 06¢ 2.10+1. 00b 2.04+0.28b
8 0.51+0.05d 0.95+0. 11b 0.89+0. 07b
e 0T Ligustrum lucidum
0(CK) 1.71+0. 52a 4.92+0.98a 21.25+4.17a
3 1.13£0. 12a 1.76+0. 07b 8.18+0. 41b
5 1.34+0. 19a 1.78+0. 59b 1. 16+0. 08¢
8 _ _ _

D @50 AR TR) NG g 3 7% [ — 7 ARl A A (7] 4k B i) 22 5 i
(P<0.05) Different lowercases in the same column indicate the
significant difference among different treatments within the same arbor
species (P<0.05). —; 8 g « kg VIR &b Wil F % vi A bk 438 IE
T- All plants of Ligustrum lucidum Ait. die under 8 g + kg™ mixed salt
stress.

IR EE T35 g - kg TRAEMACHA (H 2 Nab PR
A ZEF AR E  FEE RSN S, it i
HK*/Na® He i BRI
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3.1 RAHMENRR SRR

5T B - P 30 AT 52 ORI 20 Jf0 IR P 1
BBV BTAMAL , AT ER PR A 10 51 I R Ge e e M
U RGO R 0 R I, A0 A 3 R S b
R BHE PR, ABFICH, G &R il 4067 A
22 T P AN H 5 A i A TR G SR VR A B i T
o, HEHeEE (8 ¢« kg™ ) TR A R W0 R A b i AH X
BRI TR E (3 M1 S g - kg ) IRE S0
(P<0.05) , Ui W R A TR G 3hi B2 148 &, 3 AN AR
Pl e B4 40 A 25 48 K 2 TR S A e S AT ¢
TFTZ2& ( Prunus Linn. ) Z ALY AT 5 R — 20, Al
PITEERIHE RS T 724 KR 0, F1 H,0, 515 R4
(ROS) , SR AYIIR 3 BN — % (MDA) 1Y 21, T
FREZE A T A S e o I 52 405 5 PR BE MDA U i) 3
P B2 A IR B0 L3R S mi/E T, MDA & 519
T R M A B A S i AR Y A
T, 3 AT AR A X HL 2 3R MDA %
R IR G ER TR B (0 B = T iy, R HIR G R B %t
BIEEE IS 406 R4 vi it 7 RS 1 i AR T
P, BIESEIEIMS ¢ - kg TRAERMHE T LK
WOE S g - kg TR G ERMHA T AU 5 AR HL S 32
ETHE 0 ILAZ 4067 FEIR G ER VR IR RIS ¢ - kg
NI D ONEIRS e 5 N S - R ST 7
406" i\ AH X L S R IR T B A A L ot
B 3 DTRARR RNt LAZ 4067 i P doi X Al
RESE PR R BT B A Rp K 100 i R 28544 1T L X B AMA iz
WY R R E R
3.2 BREHMENmENBRENZMN

YR TR FEE ROS 1R H B T
— BRI R G, M ER YRR AR ) AN
1% K # ( Hibiscus hamabo Sieb. et Zucc.) . H ¥
( Robinia pseudoacacia Linn.) F1 [ 1 8 ( Fraxinus
chinensis Roxb. )5 B J i BEFEIE ROS 10 i 4 fL
FLAB S P bR AL B AR RS, 3
5¢- kg WRGERMNAT, LS 406 it 5 HEE A
Y ALREE(SOD) T 53T BRAL (0 g - kg™ TRAER) 4H
PO BEA SR L BCRR E AR Rk B TR & 4R
BT < W ILAZ 406 BEA SRR VR IR & $h s
L2055 X0 BE 1 R BRI ; R vk B TR A R A T

“HAZ 406° 1 H R SOD 35 R 3 TE R, 2 W
“HIAZ 406 PLAALBI I R ST b AR, T R
IR AEEMRa B B ROS, &1 &% SoD i
PERAIR G 5 e B $2 0 IR I A B3 AR Mk, nT B
SOD 7E¥EFR ROS BHgIHFETIS AN i, 2 v
W SOD 175 4 DIt 25 1 A SRk B A 42 o i 2 e T e
FEARAY R X 5N [RITR & SR P38 R F1 ) ( Nitraria
tangutorum Bobr.) SOD 1P E/‘Jﬂxlﬁ’pﬁi%?}[m FEALL , I
D PR A R ol 3 0 SR 403 2o SOD I 4% () T v 3 1y 98
B AR P 1 R, SOD 1B i % ROS 45— 2
Bt 2 AR, (B RR 22 2 e R AL R (% ROS AT RE X
1 T A A B T 2R G i A4, B0t 3L SOD 1 M
%, A fEA RO I R 5

i ALY B (POD ) A 4 R P B R
MHHPIR N B ROS i 2415 5 POD i 31
g [35] o TR EE/@%[%] TR ( Ficus carica Linn.) IS
VT I ST AR B IR O 45 SR . AR SR R, 3 B
FRARFIOT () POD 6 1k X5 bt 2 TR A Eh e B A 42 1
i, UL A RS AL, i — 2P mE T kA
R G0, AL ¢ il A2 406°
POD T HESMR T & 18 & £ AL ot , R A — IR IR
HERER  HLAZ 406 AR Y ROS B R H /b,
AL Az

5 POD JEPEAA L, I 3 AN TR AR A F
FALEA T (CAT) WAL 22 B K, ol fr
CAT {ETETEIR AR IE R 3 o « kg IR 25 (H , B
JETEHER KRN, G5 E 2 A CAT W HENAE R
BRI S ¢ - ke BRI ENEAE ¢ L2 406 1
A CAT WG PEMFETR A SRR EE N 8 ¢ - kg™ B fe bk,
BT A, 2 E YT X ( Populus
spp. ) FIBIFGT 25 S 2 U . it 8 B 0 45k ) R 400 oty o 7
AR A0 B R T R M K DR MR B A [T, LA
A B N e RE A R KT, i A2 406 0t R
SOD 1 CAT ¥ 1 0 (i H L5 B, 3% A HL it 26 BB ) 4%
ERC R Ik g =
3.3 BEHpEXR . ZFMHAEP KM Na"2EHN
=]

TEER B ACPE T FIW X Na® Fl CL™ B W AT 2 SF- 7
[, Na™ F1 C1™ % A8 9 19 43 3 7 F AR BL, BT okt ml A
Na* & R ULHA fh Na ™ F1 C1 S [3] 38 J i % 4 40 1) 75
EVEF, ERE T X R Ak it SR A 2 R R N
Ttz —Y ) AR R R BB IR A R



52 T BT IR 5 3 BT

526 &

W B &, K 3 AT AR AR  ZEF1nt rf Na®
YT, BEEEM P2 406° 250 Na' =
TR R, Lo v R R Na* E 2R B AR AR R, 22
FIFF A Na® & R, X 5 TR B iF 55 45
F—2, HYIRA Na' B BA S T, i 20
Na* 530t S Ak B2 35 , DT X6 A8 470 15 ol 7% 5, Na®
TEMR BT B8 | BE A% D802 LT s b 3 2 AR 350 30 iy
P, TR Bt A5 ) F AR R 9 B Y Na™ 1798 3B 0T,
B 34, 1 i A ) AR SR W AL /K 43 (R BB 7, DA TG ik %
R XHEYIR R B ERE T, 8 ¢ - kg TR
A ERALEAL Pl A2 4067 MR Na® i B T,
AR PR Ry e R R TR A R Pl e R3¢ P Ll A2 406 1)
K*/Na* fia R B b i iz K F Na*

K* 2B A WGV I — 10 PH B T, S AR A )
IEFARI ISR 1, AT BEE TR AR
P, BIEEEM P IAZ 406 R K F i %
I, Ze v K& B Wi I 3 SRR = K
TRICEED BEEEM R KSR EiEAL,
it R K WS T R R A, A o A2
406° IR K s i T o, ELAE R B IR A SR
B RRAA R B KT &, Blumwald ™ #5381
A FEER N T SR A Y K/ Na® i IR e PR 15
TS R KR Na® 22, R A AR FE R kot
ZEIME TR, NP 406 £F 63X —47
P LY O A 14 35 7 R Bl 5%

ERIE T AP A N B T 2 B BRAR T
HIPPEAR I8 F2K Y ARBFSE o TR A Sk W i
LB TS SR HIAZ 4067 M KT SRR AR Na® 5
T, AR i KT/ Na® L Bl TR 4 56 v B 42 v 1
REAR, UERH S 578 S 580 < 142 406 Z B A Eh b
JAEF, KA Na®#E AR AN, 38 AP0 K I 3E 48
PERMCPFRAG, B L R 3 AN TRAB Tl 1385
(ZEFE ) 19 K /Na® He B SR 3R (AR, Uil
WIRRIE 5 4P 5t Na® BLIEE il 0y 2% 1, e J6 52 B Hh 5t
Na* i e, X K e B W Sl 41 i 3 ol oA 3 11
Na* FHEE 177 3073 D 22 28 3 A ) A i 5 2L 40 R i
[i] 25 4 HOW R Na ™, 76 A 25 8] B 152 3] Na® a6
] A N R 2 e YN B O
(Fabaceae ) fH AR  ZEFII 1 K*/Na® Lb 5 A8 PR AH XT
T A B A A A O, A G R A R 0. 475,
0.581 F1 0. 532,11 5 £h F 48 A2 i 3 0OMH G AR OC
ZB0U0r M 0.451.,0. 449 1 0. 549, HyLHED 4R &

X Na™ (95 SR i b 3845 X6 K F 35 43 0 g S 5% Wil
T ER PR E RN, TP IlAZ 406 TE R E IR
AR E R RE AR I K /Na” L, IR A1 T
BIEEEM LT, Iz 406° BT EE R 58
3.4 it
FERAERA T, Il 406° | &I FE ML
TP 40 L PR R P R o e 2 30 ) — e AR B IR
R B ik B SRR TR AL R
WREIRAERA T AR 3 AN TR AR Fii 1 Bt A AL i
T PE A 3SR R IR P TIR A R W38 1 %) S AL P45 477, A
I 4 B 45 4 B AR R A e e A e, 8 g - kg™
RAERE T, L v RERRFET, &5 & %0 A SOD
FICAT JEPEE{E , < TRl A2 406° 1 - SOD il CAT
PR E TR, AR 3 AT AR R AR 1 A R
Na ' ¥iff B4 FEAR A3 /& sl DR B8 73 19 K*/Na™ L,
DAAEREIE 5 (0 B AR, O i AS 32 46 B8 - 1) 1 42
ik, LA LIREITEs R, < hilAz 406 BT ERPE =
TV SR L o1, SRV M DX R A oA L A
TR AR ol
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