ISSN 1000-0933
CN 11-2031/Q




L J: 4 A %R

«®'B
" (SHENGTAI XUEBAO)
smmirmmeenney 0 B I B H17TH 2011F9 R (FHT)
H R

HEESTAEBER T HEFREAN TR BT IFME e ERNLE #,E &, % (4805)
MA BB HFERB Ao % W,HExE E yr]j’g-; (4811)
A TiEABBRAEERA T AILEEOE LRI ASE L e BAE RS R [H, % (4818)
TR I B T 3 T IR AL B v Tk BE AS|4 PRI K & (4826)
T = AN L RACE IR MR Y A S IR e ¥ W, TEE kA, F (4835)
T 8 & PCBs JE A0 0§ A BT L ATIE Re i A 25 RS B U wveveeeeeeeneenenes TR, BRRAD (4841)
BRFE B R T AR L AR v evvverrernrnee e HER, KWW, E5H,% (4851)
SOk B RAR D R B T R R A e RN I B Eﬁ,% (4858)
RIB R AT E G F A b ik ANIGARBATIE HSPT0 KB KA 9l - x| 3k, E£#E M B, % (4866)
CAsTARHRIE R G P R G NG R A FRBBIH @ oo

....................................................................................... i%ﬂ’,)ﬁﬂéi,,% Z'E,% (4874)
BRI BDNF KB 5 A4k 5 B AT A BAR B RERPAT woveverneneeneees BYe, M &, B (4881)
AT R E K S RGN MBI Y B E e FI/AME, % 0 % (4889)
KA AAEAT KA LIRS W BRI LM Al oo BT K AL, TEE, % (4900)
35 35] XF IR S A PR AL TT AR A B o e wEE,FRT, b2, % (4907)
ZAR R A AR AL N A B BRBEFE B ML A TSR] e 77 B % (4914)
R R EEA B R A IAT A RAEG PEAS G oo Mgk, FRAE LKA, E (4919)
e S 70 Fh 28 222 s S - 3 ek P RE GG 5 v B X B e XWH, DM, TR, % (4928)
FLB ML S Rt B4R SRR B AR E RS e oA, K, KT, % (4935)
PR K B A ) e B R 5 B8 A B A B A o B e EED,ZWH, 7 RIE, % (4941)
B R AWM GHRBA A EEAE e FETE, IMETC, Bk XL, % (4952)
A THARE-HAIEH L RO U F R ER LT RBIR vveeereeeeenes ZaEE REE N &, % (49]1)
BER AR ER T LEREEF DT e ERHE R RN, F (4970)
Ho BB AR S0 8RBT AR e FOW, B, Xk, & (4977)
g KA RBA DAY CNPAFHFHIESFEAL oo T, LB T (4985)
SRS B KA T T ARARIR G A RR TR AR Ay vvveeee e FORE, B A, HKAF, F (4992)
16 2 5 B I AR T R A s By 5 By AR oo WO, EE A, 7 F,% (5000)
A FOL AR K R ) AR A K R A IR B R e eoe e B OE FRF,HHE, % (5009)
11 F 33 A AR AR 55 AR 2 A7 20 25 M PE R O e e Bk R AL -eeeeeeen KNG, TR, E O (5017)
HRE 1 o 2 R ARATHRIRDHEIRAG AL woevveeeeeeeeeeeeeeees HA®, L #&,EXE, % (5025)
TARA TR T L2 Y B JRPEFF IR cevveevreee ettt FEH R (5033)
BT G R TE A SEAG K T T AKIE A K veeerrrreeeernneeeainreeesiineeeiineeens XFEZ HEE,Z % (5042)
Yk b, — AR A TR I SR ) IR B BB R e &, RIAA T #,F (5055)
TiE545R
ilié%f—.g@z#;,}ig‘gxf&xﬁ-gjéiﬁ.é@%juﬁ ...................................................... AL RS (5061)
ST
e 75 590 80 5 K AL A By R IR ) BB A e R REE T, % (5071)
TR ML N T I AR B B oot Tk, K (5081)
ATEESREGFFFEREEESKEA L THERRAAL——ANREGRIR B P]-oeeeeeneenns

....................................................................................... % ié,_/:}:%ﬂ):]’% R,% (5096)

ZREESHE
WAL EEARE G FiE—2011 AXRAFLAEFRALMA - OB KEF,EET,% (5105)
HAFIEARSE.CN 11-2031/Q * 1981 * m * 16 * 302 * zh * P * ¥70. 00 * 1510 * 37 *2011-09

EEEECEEECEECEEECEEECEEE

HEER: MR NES SRR K E W FEE R, Bk E k) BRrg LR sl, RAE e w4 0 FE 9% 1 b A REAT
e, B Ol s s E R TR B RGN A F W E R, 5 R0 L X W48 vk Y
i, FE BRI 17000 254, BRI E L2 —,

HERME. FaEEE BEZEME  E-mail: cites. chenjw@ 163. com



o531 B 1T W H N 2 Eie Vol.31,No. 17
2011 49 A ACTA ECOLOGICA SINICA Sep. ,2011

B, TEE, Wik, W0, B/NMS, I B0 = A P 8 AR 10 A b i 1 AR B R ACR. A 2441 ,2011,31(17) 14835-4840.
Guan B, Yu ] B, LuZ H, Xie W J, Chen X B, Wang X H. The ecological effects of Suaeda+ salsa on repairing heavily degraded coastal saline-alkaline
wetlands in the Yellow River Delta. Acta Ecologica Sinica,2011,31(17) :4835-4840.

=2 = AMEEIR LIRSS MR ERN
EHEERNR

s, 51,2 > 1,3 e A 1.3, a2 3 1 = 21,2
o FERYT ) EkALS X E KRIE LER
(1. R BEAE 5 0 S B ST I T A S S0 = W Rt RS R S0, IS 2640005
2. PEBEBEIIFTA RS, LT 100049 ;3. M AEEE LIRS B =M SIS RS SIRE, EM 256603)

FEEE RN B i AT A =5 4 T B N A5 L ke R0, TR M i 7 i) — A U R R AL X AT A B S SE R Y . 4R
W) RGN IR RS SRR RIS A 1,3 i R 5k R AT A e I R AR A R et ) S R RS
9 98 Na 875 BER 0 (K T 0 R, - SR R e P 9 o B AT LA T 8 AR o, R W RS AR 015 81 1 i
3 e R 5 vk A, BACAL B 38 Na 133 5 S 350K T ILAR PR 7 12 5 R et A= Wy I B e L, U T3 A5 L) 1) 5
T3V AT A A R R A R R M - | SR BB BEAE A AR A B A HUIAICR

KGR BT =AU IR IR s SR MR A B R

The ecological effects of Suaeda salsa on repairing heavily degraded coastal saline-

alkaline wetlands in the Yellow River Delta
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Abstract: The Yellow River Delta is one of the most active regions of land—ocean interaction among the large river deltas in
the world. However, the wetlands in Yellow River Delta have been suffering from soil salinity and increasing degradation,
because of the coastal erosion and drying up of the Yellow River. Therefore, it’s essential to develop efficient eco-
remediation methods on heavily degraded coastal saline-alkaline wetlands to protect wetlands resources. To study the
ecological effects of Suaeda salsa on repairing heavily degraded coastal saline-alkaline wetlands, ploughing ( PG ),
fertilization (FG) and reed debris (RD) were used for soil eco-remediation. The saline-alkaline soil eco-remediation effects
were investigated by periodic measurements of such variables as soil salt content, Na*, soil urease, phosphatase, soil
nutrient components and biomass, density and yield of Suaeda salsa plant. The dynamic changes of different index and the
differences of three eco-remediation methods were discussed. The results showed that the Suaeda salsa plant could grow well
after the soil eco-remediation on heavily degraded coastal saline-alkaline wetlands. All three eco-remediation methods could
decrease the soil salt content efficiently. The Na* content in the eco-remediated soil was significantly lower than in control

soil. Among three methods, the Na content in RD was significantly lower than in other two groups. The activity of soil
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urease and phosphatase in eco-remediation groups were higher than control, which indicated that the soil fertility was
significantly improved. Compared with three methods, the activity of soil urease and phosphatase in RD was the highest.
The contents of total N in PG, FG and RD were increased 30.9% , 31.7% and 28. 6% respectively, and the content of
total organic C, available P and K did not rise significantly. Plant biomass is one of the most important indicator evaluating
the plant growth condition. Compared with three methods, the density of Suaeda salsa plant was FG < PG < RD, and the
biomass of Suaeda salsa plant was PG < FG < RD. The results together indicated that organic matter adding is an effective

way for soil eco-remediation in heavily degraded coastal saline-alkaline wetlands.

Key Words: Yellow River Delta; degraded wetland; Suaeda salsa plant; eco-remediation
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Table 1 Soil properties of the experimental region

eIzt Y % HHLR/ (g/kg) MA/ (g/kg) FRHE/ (mg/kg) R/ (mg/kg)
Index Soluble salt Total organic C Total N Available P Available K
A Value 2.50 18.57 0.663 8.092 353.7
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Fig. 1 The dynamic changes of precipitation, soil salt content with different eco-remediation methods at different times( A ) ; The dynamic

changes of soluble Na* content with different eco-remediation methods at different times(B)
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Fig. 2 The dynamic changes of urease and phosphatase in different treatments
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WA, A TS S A A Y R AL R 10 it AR AE ik B B A 0 2 £35
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Table 2 The dynamic changes of total organic carbon, total nitrogen, available phosphorus and available potassium in different treatment

Kb 377 3 Methods of treatment

£t A
Index Month popiist it N 1 HEAn
Control Fertilization group Ploughing group Reed debris
AU/ (g/ke) 6 18.58+0.03 20.63+0.91 19.15+0. 15 19.94+0.27
Total Organic C 7 18.23=0. 81 19.78+1.31 18.93+1.39 20.33+1.15
8 18.90=0.33 22.340. 65 20.96=+0. 38 23.120.38
9 18.58=0. 54 22.10+1. 14 21.42+0.59 22.47+1.08
10 18.66+0. 36 22.110.56 20.81+0.73 22.3220.32
2R/ (g/kg) 6 0.66=0.03 0.68+0.06 0.63+0.02 0.70+0.08
Total N 7 0.60+0.03 0.66+0. 11 0.67+0.07 0.76+0.01
0.52+0.02 0.84x0. 12 0.770.02 0.90+0.03
9 0.68+0. 04 0.80+0.08 0.75+0.03 0.86+0.08
10 0.64+0.05 0.89+0.04 0.83+0.02 0.90+0.08
H W/ (mg/kg) 9.020.85 8.80+0. 19 8.02+1.22 8.22:+0.39
Available P 7 11.72+0.31 6.30+0. 12 7.82+0.59 6.40+0. 42
12.16+0. 46 11.07+0. 13 10.910.37 10.80+0. 44
9 8.79+0.33 8.79+0.52 8.26+0.75 7.15+0.04
10 11.57+0.57 10.88+1.13 10.51+0.76 10.77+0. 66
FEH/ (me/kg) 6 347.69+27.23 398.04+25.99 329.55+16.47 373.01+2.09
Available K 7 251.68+1. 14 304.91+40.95 253.70+16. 08 307.64+15.07
260.24+1.95 333.70+5.46 278.71+30.78 345.68+19.51
9 265.18+5. 11 355.84+11.90 289.54+36.43 338.43+47.59
10 242.86+1.78 354.77+13.69 293.17+34.23 358.35+7.94

AN TR A BT b B3 2 R R/ N A TS 2 < B 4 < S5 R A, SRR AR i /N U A B M 2 < S A A 24
<HEACLL , FeA AL 415 B d/ ) (HL R A W i de ey, vl RS PR D A oA 6 b il 52 A A AR A R P i B SRR
FAR (T b BRI T A Ay i U b B R R T T B UR (DGR RYSE A B, — 28/
KA/ MR RR A 22 R 58 4 AN B R0 DRI ZE T, AT 85 BE R AR 9 2 10 T 2L AL 2 FEE s v T i
HEFHEFARRE, AR RN A ORE N B EE R R " AR 3 A, L A e K
N B < ACZH <M R E A, R SR I LR R 2 AR 25 R B3 (P<0.05)

R3 TRYRLEMNENSE M EBKENE FEURAMERENEHHN

Table 3 The effect of different eco\remediation methods on plant height, aboveground biomass, density and yield

. A e sl s
Month Fertilization group Ploughing group Reed debris
1 B/ em 6 11.86£0.42 a 11.90 £ 1.55 a 14.66 £0.98 a
Plant height 7 35.33+3.29 a 33.54+1.74 a 39.11+1.42 a
9 47.03+3.03 a 51.06 £4.15 a 56.11+4.78 a
10 59.35+3.18 a 59.67+3.23 a 62.87 £4.98 a
Hb L BRRA ) (g BR) 6 0.47+0.08 a 0.42+0.03 a 0.51£0.04 a
Aboveground biomass 7 2.32+0.30 b 1.22+0.07 a 2.10+0.30 b
9 1.47+£0.38 a 0.84+£0.01 a 1.25+0.17 a
10 2.29+0.35b 1.09+£0.05 a 1.45+0.04 a
2% Density/ (BR/m?) 10 292 +74 a 365 +41 ab 531115 b
B T RE Y Yield/ (g/m?) 10 639.99 +77.60 ab 396.29 +12.13 a 771.12£142.44 b

8 AL BR (B AL IG5 2R N (6 PR 3R [ — A 3 A R Ah 22 S % (P<0. 05)

3 it

(1) Fh o HszEAE Ak YR A AR, SR T 3 A G FH P =45 W4 s 1) 398 ke R D7k BE A% A 2580 10 ol 6 b

http ; //www. ecologica. cn



4840 A E = 314

BT 7 1 R B (R PR BT P A ) A K JRIR B T — i R 1 PR R CR , H4P 1% Na B Tt A B R AIC,

(2) Zed el R AL HR A - R R e Al IR T M S5 % BEAH U T B S 0 i, R R A B T, 3
Pl B 5 AR F A, 7 25 e g 4 vt 30 el SR ol 3
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BUBR A 550 AN S 35 2 0 sh ARk (B S5 X A e 22 R B 3
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