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Abstract: Water and sediment condition changed greatly due to natural conditions and human activities, which brought
sediment and exogenous substances input influenced on the vegetation growth and element absorption in the tidal flat wetland
in the Yellow River delta. Orthogonal test with three factors and four levels were established, and we selected Suaeda salsa
as study object to examine the "N absorption characteristics for S. salsa and sediment under different water-sediment
conditions and nitrogen input using "N tracer technique. The results showed that the influence of water depth, sediment
burial depth and nitrogen input on sediment total nitrogen content did not reach significant level, while nitrogen input had
significant influence on sediment "N derived from fertilizer (N,,) and proportion (N,,%), and the maximum values
(10.44 mg/kg and 3.83%) were observed at W,S,N,(30 c¢m water depth+3 cm sediment burial+6 g/m” nitrogen input )

treatment. Stem and leaf total nitrogen content, N ;% and N reached maximum value at higher water depth and sediment
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burial level, while root total nitrogen content, N ;% and N, were higher at high nitrogen input level. The maximum values
of root N ;% (18.21%) and N, (1.10 mg/kg) were observed at W ,S,N,(2 cm water depth+12 c¢m sediment burial +9 g/
m’ nitrogen input) treatment, and the growth of S. salsa was best at this treatment. So we concluded that proper control of
water depth, sediment burial, and high nitrogen input (9 g/m”) was conducive to nitrogen absorption by roots, and then
promoting the S. sasla growth. Consequently, the control of water depth, sediment burial and nitrogen input plays an
important role in maintaining the health of tidal flat wetland under the background of large variation of water and sediment

condition in the Yellow River delta.

Key Words: water depth; sediment burial ; nitrogen input; tidal wetland; Suaeda salsa
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FRAS AR BN IE5T 3 BT BT = AR K VDA R R BN AR A AR T e S v 1) 728 A DG R IR 7K I v 1 ) o)
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(384 0T, X 1 e A A 4 e ST 2R WSR3 i A 58 A 1o T — 25 i

IR R EMY A KR BT EFRER, AR SR TR A K W 2R Y i A 7= T B
FEE WA B BT — A DI R R 1 S BRI SR 43 1 BRI AT A TR — £ U 0 SR U AR 28
Ib TR K . — 5 T I A DT A 1980 4EAY 1— 2 g m™2a ' B & 2010 4EAY 3—4.5 g m a1 55—
D5, 7R AT B K S R, B U SRR A R — B R R R K (1.41—4.22x10* 1)
HOR VR VD I ) A S () N 28 K BB FR b e A = AN X B9 93 2 B0 = A DI 1t DX 9 7 8 0 J0 T i 1
FTCHLE IS A9 2—3 5%, YA K IR V0 I 0l R 6 A e ER I 388 i 2—4 %777 AU A28 8000 = fa i s IX
FEAEE I, B TR X AN U AR Y A L B R AT ASAET RE AR R
B AR AT ST R TR 2 BIBESE , BF9T K BRAMNB RS IR mi R 4 1 2 5 b 4l A 0 1S LA
ARG R R 2 N R R A A SE A Sihsr B RS RR Rk a R g
b 3 7K U T R A T P 30 ) 5 Sk ) 22 DR 3% A T ko S A 8 %) 55 e AFF 8 R K e 2 2 L = 3 Ak R
VO UTRRUAR 50X R0 R WRMSOR FH B S M AR 5T . Ry AR 5 AR K R VD 3 TR K V0 3 A ) = A SC B PR 7 (7B
K TRV UTRR AR A) ST R, S BT = ff Y  E  Hh SC B ) R IR ( Suaeda Salsa) RSN 4, RIS
N 7R B 5 AR 5T 7K U 25 A2 B SRt ANl 0 0 o ) V8 e A 0 - 398 N IR SO A A 52 0, AT Ry i — 25 5
SEPE K IR VD TR Y St B A — i B S

1 #MR57FE®

1.1 R XA

BT = A UM TR 0 R L X e e e e R R AR R AT A T A A AR G 2 fR BT 4l i e v e i
Mo AR 12.1°C, JERH 196 d, 4EX 28K 1 1962 mm , AFHFE/K i 551.6 mm, 70% (K E T
7.8 A5y o BETR] = A YN T Ay 9 Ve DN T A S M Y R VA N b G G v A VA N e T
K(41.22%) LR/ BMEHRHIR 2 (24.64%) 2 %X T BAH B AN 2525 ( Phragmites australis ) FEV% 15 25 -
K ( Triarrhena sacchariflora) #£3% FRINE 3 ( Myriophyllum spicatum ) #£75 M ( Tamarix chinensis) #EV% H85%
RV (S. salsa) BAMALKE ( Limoninum sinense) #4455 , Horb P25 e MV Mo E & 20 A1 )2
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WE AR IREE (W) JethUTRR R (S) FAME G AR (N) o (1) HKIREE K1 &5 &
B 5 A A A BIE X ] (—0.92—0.08 m) 771 Ak B A 5% AR e L B AT T G TR K IR VDA R PR O DX K I
£ (30 em) "M R U ARG #E K R BE B AN OKSE W, W, WL W, L 435K 2 em 8 em (15 em AT 30 em, R FE
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S O AW, RV A PR T 2/3 PR e — e R b R i < v 26 4K ) (ASTIR 5 A L i 40 1 S 2
RSN 18 em) | LA 7K 3 70 309 ) 3 3 s R 29 5—6 em BUYRVDUTRR) IR VMR S, \S, (S, 1 S, HfH
WHE N0 em 3 em 6 cm Al 12 em, 70 FAETCVRVPUTRL i e VD DT R S B U8 VD U AR A K ko i3 e 31 0 f
VERRYTEVP TR ; (3) AU A ARS8 5 2% 80 = MR ZU AR 2.5—3.5 ¢/m*™ N, N, |
N, FI N, M A3 % B R .0 g/m” 3 g/m” 6 ¢/m’ F1 9 g/m”, | JH = [ K VUK IFE A28, 4 16 Sk (%
1), B 3 AR, IR RS E S DR KRR, T 6 1 22 H X T AR

F1 KPEGREENIITEERN L2 RGBS E R A E 3 L%t
Table 1 The orthogonal experiment of Suaeda salsa and sediment for nitrogen absorption characteristics under different water depth, sediment

burial and nitrogen input

é =}

AL W,S,N, W,S,N, W,S,N, W,S.N, W.S,N, W,S,N, W,S,N, W,S,N,
Processing number ‘ -
HKIRE Water depth/cm 2 2 2 2 8 8 8 8
VPV Sediment burial/cm 0 3 6 12 0 3 6 12
INERHA

MR , 0 3 6 9 3 0 9 6
Nitrogen input/( g/m*~)

W3SN; W3S,N, W3S;N, W3S,N, W,SN, W,S,N; W,S;N, W,S.N,

K TR Water depth/cm 15 15 15 15 30 30 30 30
PRV Sediment burial/cm 0 3 6 12 0 3 6 12
ANREEHA

R 6 9 0 3 9 6 3 0

Nitrogen input/( g/m?)

WiSN;: 2 em 57K +0 cm R IPUTFR+0 g/mzﬁgﬁ)\ 2 cm water depth+0 c¢m sediment burial+0 g/m2 nitrogen input; W,S,N,: 2 cm WIK+3 em JRPUIH+3 ymzﬁ
HIA 2 em water depth+3 cm sediment burial+3 g/m? nitrogen input; W,S;N5: 2 cm #7K+6 em JePUIA+6 o/m*ZHi A 2 cm water depth+6 cm sediment burial+6 g/m>
nitrogen input; W,S,N,: 2 cm #E/K+12 cm JPUIRI+9 ¢/m* &4 A 2 em water depth+12 ¢m sediment burial+9 g/m? nitrogen input; W,S,N,: 8 cm #7K+0 em JEVP LA
+3 ¢/m* &M A 8 cm water depth+0 cm sediment burial+3 g/m? nitrogen input; W,S,N;: 8 cm #7K+3 em PV +0 ¢/m? &S A 8 cm water depth+3 cm sediment
burial+0 g/mz nitrogen input; W,S;N,: 8 cm WHIK+6 em JRIPVIFR+9 g/mzﬁiﬁﬁ/\ 8 cm water depth+6 cm sediment burial+9 g/m2 nitrogen input; W,S,N5: 8 cm K+ 12
em JEVPIIE+6 ¢/m*ZE A 8 em water depth +12 cm sediment burial+6 g/m? nitrogen input; W3S N5: 15 em #/K+0 em JEVPUIE+6 ¢/m* HHIA 15 cm water depth+0
em sediment burial+6 g/m? nitrogen input; W,S,N,: 15 cm #7K+ 3 em JIDIIA+9 g/m>EUHi A 15 em water depth+3 cm sediment burial+9 g/m? nitrogen input; W4S,
Ny: 15 em #K+ 6 em JEVDIIE+0 o/m* &I A 15 em water depth+6 em sediment burial +0 g/m? nitrogen input; W;S,N,: 15 em #/K+12 em JIPTIEL +3 o/m*&HA
15 cm water depth+12 cm sediment burial+3 g/m? nitrogen input; W,S;N,: 30 cm #/K+ 0 cm JRUPUIRL +9 ¢/m* EHIA 30 em water depth+0 cm sediment burial+9 g/m?
nitrogen input; W,S,N5: 30 em #K+3 em RIPVIF+6 g/mzﬁﬁﬁ)\ 30 cm water depth+3 cm sediment burial+6 ymz nitrogen input; W,S;N,: 30 cm WK+ 6 em JRIPUL
Bl+3 o/m* 2 HA 30 cm water depth+6 cm sediment burial+3 g/m? nitrogen input; W,S,N,: 30 em #K+12 em JIDVIEI+0 o/m? & A 30 cm water depth+12 cm

sediment burial+0 g/m? nitrogen input
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VP UTRHEGR ] BV YR AR 0 — NG M b £ £ R S NH, CLC B 99% ) HEAT & A, 4
BEE BT N4 8 B I Y P NH, CL E S A TN, R T IR R4 A S0 200 = A 2R 0K, S IR FH 2
1 FRAK BB R TR BRI K A EA I 18 d YL T 9 A 11 SEE RIS, /NG B AT R /N0 DA
FEPIC I FHZR IR K o TS B AR 2R i, R ZERIH RS SE T 105°CTF R S5 T 80°C LT R H
PR T E R A 0 A, SR A 0 IR Bf B4 T 2 3R S SR 45 KU e i 26 . A vario PYRO
cube JCE/MHTAN E HIEAAHE AR &, FIH ISOPRIME- 100 £25E [ 2 B0 5 A gt ° N F25
1.3 Hdlib s

SKHH Origin 9.0 A T8 AL BRAVER], HT Spss 20.0 #RUFHEAT 22 B2 07 2240 Mt , SCrR 858l 1 - Y (8 < 45 o
&, Ny (nitrogen derived from fertilizer) AE T T & A& R HARICH AN & 5N, % A FE S Ir & Zh ok B ARIiCY)
R E 4 e AL X N IR (N, ) B FE ) (N % ) AT 3EXT N [ 45 (N, ) M Fb ) (N, %) T 5
AR P

HIP) Ny % = CREPIRER PN FEE-CN AR )/ OMERB N FE-"N HIRFHE) x100%;

MRk N, =N, Tox s B AR &,

13 N % = (HIEFER SN FERE-CN AERFERE) /(AMNERRINCN EEE-"N BIRFERE) x100% ;

FHE N =Ny Dox RS 1 HA N HARAERH 0.3663,

2 HRE5HH

21 ESSEALESASE

FTAS Ak B 4 R R S ARTE LM (295.522.5) —(367.5+1.5) mg/kg (& 1), 77 223 Wk 5L 32 I /K
TREE VP UTRR B R AT 498 4 R B i s i 8 AR B B B 7K - (P>0.05) (36 2) o BlEEAR  ZE A v 45
RIS A K (4.64+0.46) —(6.98+0.33) g/kg . (4.01+£0.40) —( 11.38+0.67) g/kg F1(14.92+0.88) —
(21.94%3.15) g/kg, Hoh R i A & KA HIAE W,S,N, (15 cm /K +3 em JRVPTIIH+9 o/m? i A ) 4b
PR ZEFI RS BRI EAE W,S,N, (30 em #EK+6 em JVPUIE+3 o/m> A A ) A AR 2R & &
By d5e/IMELH BRAE W SN, (2 em #7K+6 em RIPUTFR+6 o/m* Z A ) Zb3, Z5 R f5e/ME W H BAE W, S N, (2
em #E7K+0 em PRIPVIFR+0 o/m* ZHA ) Ab3E, T 25 0 A 5 R BT K AR VD UTR DN Bl 22 b 2/ & S
i 3 1] 52 25 7K SF- (P<0.05) |, 17 U5 AR Hh 42 20 5 2 5% A 31 {35 7K (P<0.05)

F2 Ak RDTARMBHA T FEN  ZRARRESE Ny %N o HIR T 2 5

Table 2 Result of variance analysis for sediment, leaf, stem and root nitrogen content, N;%, Ny of Suaeda salsa under different water

depth, sediment burial and nitrogen input

HEIK EAUWR IS AAA
Water depth Sediment burial Nitrogen input
F P F P F P
A & Sediment nitrogen content 0.718 0.552 1.773 0.182 1.087 0.375
LA Fr 1 Stem nitrogen content 8.318 0.001 4.036 0.020 2.956 0.055
A& & & Leaf nitrogen content 1.953 0.151 1.115 0.364 1.996 0.144
A F = Root nitrogen content 3.373 0.037 1.156 0.349 8.470 0.001
+ 3 N ;% Sediment N 4% 1.607 0.216 3.085 0.048 12.418 0.000
ZE Nyy% Stem N % 4.327 0.015 3.785 0.025 45.290 0.000
It Nyg% Leaf N ;% 2.963 0.054 3.231 0.042 37.995 0.000
Ny % Root Nyy% 9.808 0.000 7.841 0.001 50.996 0.000
+3E N ; Sediment N 2.448 0.091 4.851 0.010 20.705 0.000
25 Ny Stem Ny 3.780 0.025 2.075 0.133 22.537 0.000
Mt Ny Leafl Ny 1.926 0.155 2.645 0.074 27.327 0.000
HE Ny Root Ny 5.218 0.007 6.344 0.003 45.713 0.000

Nyi% : ATk BB RICYE % Percentage of nitrogen derived from 5 N-marked fertilizer; Ny APk A &b e & Nitrogen derived from

5N-marked fertilizer
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Fig.1 Influence of water depth, sediment burial and nitrogen input on sediment, leaf, stem and root nitrogen content of Suaeda salsa
W, SN, : 2 cm #K+0 em RIPVIEH+0 g/m? EZHA 3 W S,N, ¢ 2 em #7K+3 em JeVPUIR+3 o/m? BHIA ; W S3N;: 2 em #IK+6 cm JRVPIT
46 ¢/m? ZHIA ; W, S,N,: 2 em #E7K+12 em RVVIF+9 ¢/m?> BHIA; W,S,N,: 8 cm #E7K+0 em JRIPUIEL +3 o/m> AHA; W,S,N,
8 emifiZK+3 em PRIPTIR+0 o/m? FHIA ; W,S;N,: 8 em #7K+6 cm RVPVIE+9 ¢/m? EUiIA ; W,S Ny 8 em HiZK+ 12 em RUUIFI+6 ¢/
m> ZHIA ; W3S, Ny : 15 em #7K+0 em JRIPTIR+6 o/m> BHA; W;S,N, ¢ 15 em K+ 3 cm BIPTIA+9 o/ m> EHIA ; WiS;N, 15 cm ¥
K+ 6 cm PRIPVIA+0 ¢/ m> B ; WiS,N, : 15 cm HEK+12 cm VPV +3 ¢/m> BHIA; WS, N, : 30 em #E/K+ 0 cm JEVPULA +9 g/m?
HHIA; W,S,N;: 30 em HE7K+3 em JVPVIIR+6 o/m> ZUH A ; W,S;N,: 30 em MiZK+ 6 em JRVPUTIA+3 o/m?> AMA; W, S, N, : 30 cm ¥

JK+12 em PEIPTUFR+0 g/ m* HHA

2.2 BHGERS AR S HERT N BRI L B

HEIK VDR B AMIE U A - 38 R iz 45 a8 B PN BT o5 43 LU R SE MR K, A8 b AR o — 3 (A
2) , 7 253 B 45 AL R W B s AK OGS 4 498 Ko it N % B 52 A A 5K 2 1 250K SF A1 (P>0.05) |, LA 13k 51 i 35 K7
(P<0.05) (F2), 14 BoEH 2EMMAE W,S,N, W,S,N, W,S,N, il W,S,N bFEIF N, % HE 8%, B4k
JEEHIAN 0 g/m* i T HEFNHREXT N B AIK, 3R b N, % 09 5 K AE (3.83% F1 21.81% ) 34 H BLAE
W,S,N;(30 em #E7K+3 em RPTIR+6 o/m* B A ) A B, BIBCTR A 1 7K AL BBz i SN A L i s, O
KW, SNy (W,S,N, (W, SN AN N %o (EAR AL 57 5 ZEFIAR Y N % 1Y 5 KB (18.019% 1 18.21% ) 4 BRAE
W,S,N,(2 cm #7K+12 em Je?PUIFR+9 o/m* Ed A ) KB, RVESER A e VD DR R s U A T2 FIAR X N
I, YR W SN, (W, SN, W, S, N AR HE N, 9% FME AR X5 i

5 Ny % R FASAL, T8 pdczErt 22 AR PN I TE W S, N, \W,S,N, \W,S;N, il W,S,N, &b 3 i
MR 3) . HHEPN BRI AR K (10.44 mg/ke) £ W, S, N, A BETHUS, W,S,N,(8.06 mg/kg) Al W,S,N,
(8.03 mg/kg) AbFREF R Z . ZEFNHPN BRI (9 J R (B L R AR W, S, N A3, 433128 1.31 ¢/kg F14.28 ¢/kg,
HWK A W,S,N,(0.95 g/kg Fl 3.62 g/kg) Fl W,S,N,(0.93 g/kg il 3.60 g/kg) AL B, RN W& 1Y H K
(1.10 g/kg) M ELAE W, S,N, AbFH  HYh W,S,N,(0.98 ¢/kg) Fil W,S,N,(0.86 g/kg) AbFH 72243 Hr sk 3
A KOG ZE AR N Wit DR v iR AR N Wi DA S AR U AT 4 it ZERTRR SN I 3
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Fig.2 Influence of water depth, sediment burial and nitrogen input on sediment, leaf, stem and root N, % of Suaeda salsa
Nyi% : BHK HEFRICHIH EH 550 Percentage of nitrogen derived from "> N-marked fertilizer; N : &0 72K F ZARICHI A9 Nitrogen derived from

SN-marked fertilizer

KB B F K (P<0.05) (£ 2) .
3 iTFig

3.1 XA

AN IR IR A AT — 2 BSE IR, Hu SRR 5T 28 W B 8] 28078 vl v it bs N TR SR )2 438 (0—20
em) VR BRI OR 2 ER R SR A PO M R, 2 W B NOS-N MR, Jdiv s pH RIA BB 1 A Y
SIS 3D T PR AEIRBE | S Wil MR A, SR AR AT AN 0 BB, S8 2 A & R, e
TORUGT + 584 U 52 e B AT i R w0 (H AT DUE i s mapE a0 AR K R s e R S &, BAEARR A
P K TR VeV Ui B AU AT HIE LA S A AR B 3 (P>0.05) , HIEA S & REBOETH LY
Joc i A 2 5 ARG KN AR R R R B SE 56 i A A U NH, CL A R in 22 A s g e VD 1T
RS IS - S92, i 1 5 D) Sy e P W SO P 3, ZE WK TR BEE DD DTAR B U AR RIFE TR 132 R
LIPS LTINS o N 7 N (5 B [ P A e oW DO W 3 N T e e N P L b S R s
MZEFARRE,

AT A A WK IR EE SR VP TR 185N A W2 AL L 461 R T 3k 19 52 i AS S 35 (P>0.05) , 1AM IR
R AT HSE ) 58 2] i 2 KOF (P<0.05) , IR R SR IR U A KP5S8 N % S N AR . H
H W RAER HBLAE W,S,N,(30 em #E7K+3 em JEVPUTR+6 o/m* AU A ) 2B, AN /ME AU A K9 N,
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Fig.3 Influence of water depth, sediment burial and nitrogen input on sediment, leaf, stem and root N, of Suaeda salsa
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