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TR ISR T HEAT A [FIVRTE NaCl 06 il
SERF AR ML, W 8 ANMEHL, REANEHL 3
KIS AEREN IR TR GRGER KT 100 KE, 5351
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FERW, BT 20~25C=EWN, BRMERZENN, 4
TR ZERFIRT 3 RIGE ZEH
1.2

e SR AR b b, Hp LN 50 AMER (B
%260 cm, =S50 cm) W, fELEAALAML T 2/3, &
RN 10 BREGES T (K 3 ). B0 5 REEK
1 ¥k, NaCl #4310 4.0+ 8.0+ 12.0. 16.0+ 20.0.
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RSN 1A, fedh IR AR, WA 30 K
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B ity shi b, IR AHT, R A &
ANX A HEE AR ), AL SRR, AR
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ARIITERE . B 60 KT, WHAEER Sk, P
Bidkm . AR (B, My peds, e s
m* AR (FE) MR~ E. PR, TE K
P re i T FREIENE .
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b, LHERAD L, R/ NX, NXTH
B 6m?, 43 EREmE, DIRE/NXAEN CK,
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FEAKEEE 3 IR . FRRLAT IS 20 A 00E L3RR (0~
20cm) Fihd, BEAPUR. 4 N P MK
e, JREAT R G BN PE AR R A . s AR
R E R BT, A MU I R iR Ak
AR PR P UG- ik, T34 NSRRI Il 2k
SE, HEEA P R A BRIREEIE , R KR
1 LR AR - KA RE I 5

2
2.1
2.1.1 BRER R MREER R D

K, o dE K 2, (HAE NaCl iR JE <20.0 g/kg
I, R 9T IEH R 2E, HRIER, KIF
PO KRB NaCl ik B 3 =i R, 2 NaCl ik
FEN 16.0 g/kg B, BIGEMR ZF2EAT 0L 80.6%. 4

1 NaCl

NaCl ¥ J&>20.0 g/kg I, B34 1 K 28 52 31 05 54055,
REFFALT 30%, 4 NaCl ikJ¥ikF] 28.0 gkg i, Bl
MR FAREFF R 2.

2.1.2 WERARm WG LIR ML E R 2)
F i, Y NaCl Wk <4.0 g/kg I, Bl IRE Al
RO T RS, s T CK, Ui iiE
TE1% NaCl AR FASZ SRR i s2ma . 4 NaCl %
WA IE A 4.0 ~24.0 g/kg W, Bl NaCl K 1 1) F+
s, B TR R R E ) R AR, SET R . 2
S, FEIEA NaCl ik BEVa BN, BlczE itk B9
ERGETHZPREN NaCl VWK A K. 24
NaCl VWK >24.0 g/kg I, BERIMRR . EWE K
W SR, PET 2 T, 1% NaCl 3k B2 ik 2|
40.0 g/kg I, BSEAMARAEAETS. kAT W, wloZE
Al 24.0 g/kg M ER K BEHE

Table 1 Germination experiment of Suaeda salsa seeds in brines different in NaCl concentration

fiahr BIREL NaCl k¥ (g/kg)
4.0 8.0 12.0 16.0 20.0 24.0 8.0 CK
1 0 0 0 0 0 0 0 0
2 71.0 68.7 66.3 62.7 58.7 213 0 73.7
3 21.0 20.7 18.7 163 12.0 6.7 0 24.0
4 53 4.0 2.3 1.3 0.7 0.7 0 2.0
5 1.0 1.3 0 0.3 0 0 0 0
6 0 0 0 0 0 0 0 0
BEFR (%) 98.3 94.7 87.3 80. 6 71.4 28.7 0 99.7
RFEH (%) 92.0 89.3 84.7 78.3 69.7 27.7 0 97.3
6 RSB A (em) 1.6 1.4 1.3 12 0.8 0.3 0 1.6
2 NaCl
Table 2 Growth of Suaeda salsa irrigated with brines different in NaCl concentration
Il 5 NaCl % (g/kg)
0 4.0 8.0 12.0 20.0 24.0 28.0 32.0 36.0 40.0
30 Rfatkes  (em) 40 46 38 372 325 28.8 123 10.4 52 -
30 KA (g 120 129 113 110 93 84 36 23 12 -
T (%) 0 0 0 0 10 14 50 76 90 100

TEe R R R R R, -7 AT .

2.1.3 g M A] T R 1R 45 R A KRS
ER I SN E S AT KOS ER A R SR B E Y,
TN S VE B br . MSRIR S (3R 3) KF,
BEAG T3S SR T, BGER R MRm B
AR REEERC. HE, E RS EHEE<25.0
glkg I, BIEMRMRRE ., FRs. AWE2 LRSI E
AR, ZRARE. HIESHE>250 gke i,
TS R Bk AR R i K TR
ZERERE. SRR >350 gkg N, BRERER

A 10.5%, BREMIFRR A E R 7= SR,
IR ER B PR . bl I, Bl Al fE 4 Eh R <<25.0
g/kg MIHLER FIEW ALK, U= &, i Ehae A
25.0g/kg, MY ERMZFR A 35.0 g/kg.

2.2

2.2.1 FhHERGERTS LS SRR T Mk
U045 BRI SR R GE 3 RS, RIERE R
B 16.4 g/kg BRAKE] 12.0 g/kg (1), TIEBEHRS
26.83%, AR E SRR o K PR A B S
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Table 3  Growth of Suaeda salsa in plots different in salt content

TS gy =3 bR IR (kg/m?) Fhrri (gmd)

(g/kg) (%) (em) fif & FE

<5 96.2 67.6 7.42 291 362
5~10 94.4 63.9 7.02 2.82 347
10~ 15 91.3 59.7 6.68 2.67 319
15~20 87.7 56.3 6.53 2.54 290
20~25 82.9 52.1 6.07 237 263
25~30 43.1 35.6 1.73 0.74** 81**
30~35 324 27.8 1.11 0.51* 52%

>35 10.5 15.1 0.34 0.13** S5k*

W R R 3 RE AT *RORTE P<<0.05 /KT 25 I3, *+RIRTE P<0.01 AP ZE R B3 .
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T BRI, A RIREL A e LR,
TIEE B EANMEBAC, KA 157 gkg LT
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Fig. 1 Variation of soil salt content in the 3-year

Suaeda salsa planting experiment

2.2.2 FRRIBGEXN HIEAHSTE RGN WK 4
ATCAE Y, RS RO IE 3 A A LT
3.9 ghkg FTFE] 8.7 g/kg, BAMETTHEIN T 56.1%. 1M
TERREE T8, AP S EAMEEE R, R 3.7
g/kg NFEN 1.6 glkg, KT 36.8%. X KA FAL
N, FLRH AR B AE A R R R A S 1
T AIER AP, i B T R I BRI,
HEL T HoAb Y, HORG R R R, B
T AIER AN . AR R AR B ARG A

IR, ARk T SRR N, i T
AHUTURI AL, A AL T B e,
AR EE 1 L3 rp . HATHU A A 2R e, A FE,
AP T S E T FE

4 3

Table 4 Effect of the 3-year Suaeda salsa planting

experiment on soil organic matter content

¥ ke i 3% RS L ST INE
AN AHTE AR ¥ T 43 b
(g/kg) (g/kg) (%)
TR % 3.9 8.7 56.1
Rie 3.7 1.6 -36.8

2.2.3 FiMEIBER I NO PO K SEMEE N
F S uLLAEH, FRIBE 3 )5, bR
Bl TR B A AN R B 3 n, T34 N
M 0.3 glkg BNE] 0.8 g/kg, BWINT 166.7%; 11
P M 2.62 mg/kg BKF 7.67mg/kg, BN T 193.7%:;
THEH AL K M 63 mg/kg HNF| 87mg/keg, N T
38.1%. #12,CK 138 N.P.K & B0 MK T 66.7%-
41.3% 1 26.2%. FHEmEE, TEAPE T EE
dem, LHEFRMLE TR, TEEmT
s, I T E WA R, R T IR
o0, (3R N. Py K B . MigRER 1 14
W, B LR HURGBRAG, IR KIES K
2.2.4  FPESEEXT R LA AL R
F 6 nLLEH, &id 3 FImEmAE, MR A
TRFEM R, RS RS AR R, R
s TtE, LT R RE, B RAYRAL. M
REE T T R IRk SRR, TEER A, UH T
BE RO AR AE AT %, Hh R APl 56 S ANEBA 5
S R T 0.8%, AHIS A HA % .
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Table 5 Effect of the 3-year Suaeda salsa planting experiment on N, P and K contents in the soil

Ab R FiEmE¥EN, P K 58 P 3 4E)E N, P, K & THEN. P K Fafng SRR ar i E b (%)
2N P MK 2N P HAK &N B P HEHRK
(g/kg) (mg/kg) (mg/kg) (g/kg) (mg/kg) (mg/kg)
TR % 0.3 2.62 63 0.8 7.67 87 166.7 193.7 38.1
R 0.3 2.71 65 0.1 1.59 48 -66.7 413 2262
6 3 T RN IR 4y, B R RS
Table 6 Effect of the 3-year Suaeda salsa planting Z:)j%l:] *EE{@ IH_ E(]ﬁ%ﬁgfg , {Elﬂ: T j:l%ﬁﬁ(&%iﬁi E{]ijm ,
experiment on vegetation type }J\ﬁﬁé}fﬁ@’{“ﬁ%ﬁ/{‘)“ﬁ, jJH‘I“i%?%ﬁo LHfu ***ﬁw
2 0, 2K e N SN N
L Wﬁ?%iiF P ﬁﬁﬁi@; FE T LU BUTRZE M. B 3 4R 10
H A H [E] H A H [l . .
13 SINGR [ 0 S 7
HHE 2.4 95.0 DR B, TR W Jr L] i? mﬂ 56‘1\/" » &N IRI166.7%, HAP
WE 20 13 bEWE  pueE N 193.7%, MK S0 38.1%.
e BPREIERR N 3 A 1 mE AR WFFCUE], Bl A& — i £h e ) AR R ) EhAE R )
FEEHEER T X, RE R A H A A R A )
3 R, A R R R A R AR, Y

AR AT IR SR A, SR T 200 1 RPERRVEA

gkg WIThAGRIGMBEIEH R4, HEEHR, KEHM
PEMRAE KR AT W1 R B TR REARREN 24.0 @/kg M9 (1) sipesk, slmode, T, 300 = A 4 0k B AL IR B 45

EROKVERE, fETIEA N 25.0 g/kg MIEHT G LAg AT, HHESEAR, 2004, 41 (2): 190-196
IEH A K. EITEEN, HAEKERBEE KM (21 BRBI, £5 skaab, #hhs, ST0ok. SHhuvEs FEERE
S BT ST T TR, AR RIS . 24k SEER 0 o0 A Boh AR AL SR, 2004, 41(5): 774-779

. e o 6 R |- . Rl2% £t : -
T K >24.0 gk, A AEE>25 0 g/kg i, 1) FUER PHIERCL b R 1993:325-344

- = S 7 NN o [41 AT, BRIEWD. SRR R BRI AR . R,
SURK S AEMERRRR T A R S B0 199,30 (4 155150 N

SENI R AETIAE 25.0 g/kg fidio MAEHETIRIE>350 (5 papde shok v b B RUTL Y SERES, 1989,

gkg I, THGZEMIRARE . bR YRR =24 1(1): 40-43
AEHAC, Ul BB I R PR A 35.0 g/kg At [6] BAIH, ZEvE. bR, dEst B HARAL, 1999:
TSEEAE 2y i TR AL S ER 2B A, AT DA - 45l 26729, 156-157

q&ki%ﬁ 63\ , ﬁ*ﬂ j% Y:E*E 4@ ’fZ'S EF' , ifi Eﬁ%ﬁﬁ% E,(J LI& [7] Zhao GX, Lin G, Fletcher JJ, Yuill C. Cultivated land changes

e . - and their driving forces-A satellite remote sensing analysis in the
¢ RSBl %o 1 H AR % H
39.{ ’ =5t ] jﬁi A T %;Fﬁ ﬂ]* Uzl_}ﬁ ’ ;]: % Yellow River Delta, China. Pedosphere, 2004, 14 (1): 93-102

A g "
AN TR R, 8% FABIERIPORRE ) o pser . Esdc 2B i, st IO R

Pt B R RLOCEE TR AR, BiE 3 4FJR 1) 14 Hii kL, 1999: 87-89, 107-108, 180-181, 194-195
Jid i 4TIk 26.83% (9]  ZEEHE, %, A2 P G k- U R AR
T T I RNk B A 38 v (AR R A 20 i i 48 BHIERMBEFE. 14, 2004, 36 (1): 71-75

Salt Tolerance of Suaeda Salsa and Its Soil Ameliorating Effect on Coastal Saline Soil

ZHANG Li-bin', XU Hua-ling', ZHAO Geng-xing’
(1 Research Institute of Agricultural Science of Dongying City, Dongying, Shandong 257091, China;
2 Shandong Agricultural University, Tai’an, Shandong 271018, China)

Abstract:  Salt tolerance of Suaeda salsa and its soil ameliorating effect on coastal saline soil was studied through a brine soaking experiment.
It was discovered that the seeds of Suaeda salsa could germinate normally when the brine was less than 20.0 g/kg in NaCl concentration. Pot and field
experiments showed that Suaeda salsa could stand brine 25.0 g/kg and 35.0 g/kg to the extremity in NaCl concentration. A planting experiment
showed that planting Suaeda salsa decreased salt content in the topsoil effectively, and increased the contents of soil organic matter, N, P and K,
indicating that Suaeda salsa is a kind of plant very strong in salt tolerance and its soil ameliorating effect on coastal saline soil is significant.

Key words: Suaeda salsa, Salt tolerance, Coastal saline soil, Amelioration



