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Table | Descriptive statistics results of C and N in different soil layers
HfH bk 22 AR S A SEONI1 FME i € e i
+ZE(cm) TH Pys
(mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) S K,
TC 22139.31 344474 15.56 26782.65 11752.74 -1.440 2.157 0.043
0~10 ™N 743.90 218.59 29.38 1120.54 205.02 -0.695 0.395 0.226
C/N 31.85 7.71 2422 57.33 21.90 1.331 1.147 0.149
TC 22822.78 2403.24 10.53 26395.21 15384.72 -1.227 1.425 0.042
10~20 ™N 631.31 120.11 19.03 846.54 259.17 -0.745 1.010 0.355
C/N 37.07 5.59 15.09 65.31 29.54 2.190 6.452 0.211
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Fig.1 Isotropic semivariogram of TN and C/N ratio in marsh soil
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Table 2 Parameters of the best-fitted semivariogram model for isotropic variogram

» 1)z o Bo e HEH Yk G A e REL 2 YEEL
TiH g g )
(em) o)) (CH0) (CICAHC) (a) (R (RSS) @)
™ 0~10 EjCHR AR 1500.00 67870.00 0.978 123.70 0.967 1.17E+08 1.614
10~20 B AR 4430.00 14900.00 0.703 59.70 0.765 2.08E+07 1.856
N 0~10 ERCIRAB Y 4.50 91.37 0.951 152.90 0.982 89.50 1.614
10~20 B 22.69 4539 0.500 196.00 0.629 40.6 1.932
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Table 3  Parameters of the best-fitted semivariogram model for anisotropic variogram

+Z o HegAl A Hedp/ G AR AR Ve A bk 7z
T H AR

(ecm) Co (CtO) CICHCO Ca)) (a») (R (RSS)
™ 0~10 FREUEAY 100.00 117148.90 0.999 113.50 113.0 0.946 1.57E+10

10~20 ERAC] 9540.00 36277.59 0.737 372.90 372.90 0.493 8.37E+08
N 0~10 BROR A 5.10 153.84 0.967 269.70 269.70 0.942 25981.44

10~20 TR 23.91 79.77 0.700 1009.60 507.00 0.560 3689.43
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Fig.2 Anisotropic semivariogram of TN and C/N ratio in marsh soil



1526 U 324
R4 FMHRARELZELEE RN
Table 4 Comparison of physical and chemical properties of different soil layers in the two sub-areas (means +S.D)
. R K HLE NH,/-N  NO,-N TC TN
X +Z(em) pH ! ’ CN
(g/em’) (em’/em’)  (mS/cm) (mg/kg) (mg/kg) (%) (mg/kg)
K (n=56) 1.30£0.01  0.428+0.012 11.52+£2.29 7.75+0.06 11.88+4.61 3.76+£1.39 2.31+0.28 820.54+184.00 29.36+6.11
X (n=
10-20 1.38+0.02  0.440+0.011 9.83+0.94 7.68+0.05 13.48+6.09 4.07+1.85 2.32+0.19 655.16+99.86 35.91+3.86
11K (n=24) 1.47+£0.02  0.467+0.009 7.85+0.75 8.30+0.16 10.31+8.10 3.32+1.46 2.00+0.39 565.06+188.37 37.65+8.05
X (n=
10-20 1.52+0.01 0.451+0.011 6.96+0.84 8.28+0.12 12.24+2.00 4.52+1.39 2.20+0.32 575.64+145.22 39.77+7.81
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Fig.3 Spatial distribution characteristics of nitrogen in marsh soil
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¥ A A £ 3 7 i NO, N NH, "-N. DON,
DIN %k 4B /K P ia B sl Bk R 6. R 4
(X 45 1) ot ks B (2 4), NO, N NH,'-N.DON,
DIN %5 A 5 k2% 22 B0 R 28 UK+ 4, 1T 4 10~20 em
+ 2 2, b4 10~20 cm 2 TNAE 1123 X
IR X o AN 42 C/N EE X SR X ) 4%
(i) 43 Aii F AE £E 1R K R & b B ¥k F TC. TN,
NO,-N.NH, -N.DON. DIN % [{] £ & 50 . 24
SR, WFFURE L TN R C/N o 1L DX RIEGAEL DX 1R i
51, I0XKKyZEHMEX - FEERNEZA
Koo KGR AINE ] 3 Ik 5 A 3 SR AR I TR
T B A A T A AT R WA WL PR 4 o R S
et 2, SEm e iR R EE R e . AT
FEFE I, R 7K S5 A e J A A ) e T L
TR 7K BB 7K 738 A T B DL AS ) -3 e st
A, Verhoeven 5PV HHIT 57 3 W, Vi Hh 78 7K 4>
ARG SAT R R A P A S K S A i
M2 WEFOREHLI IT 23 DX Ak FARmIMEL 2, th T
285 S WV 5 e A A3 FE K A AR AR T 73 XA
Zeo WL BT, T2 DX R 1 7K 43 AR Ak JE A
R EAEHE T 70 X5 2, X 2 300~
10 em 12 TN AE 1173 X 5 1 H BLBE B AR IX (1)
FEJRNZ —. T CONEHE W THRE L
S B B DR P R AR K R TR A R A
J5, HC/NE g 4~10, 11 Bl R4 BT & S 4T
2 b, R T 200, il T ST A b 0~
10 cm A1 10~20 cm )2 1) C/N B W] & 5T 20, itk
A A R Hb AL U A ARG 58 3, Horb s
5 ARV J7 n) 5 R ) 38 ZE A 7 1m) (%) C/N AE B S T+
1o Ut BB S 1) 7 1), T T 3 R R A AL

502 it st G AR L 3 i e vl v A HLBO 1
SO RO o JRUAE [ ety b E AF 7 1) £18) v MR v
PEE - 3 N s T T e VD i A HAE
TE 18 ARG ol ot F ] 25 0K e e 1 338 5L, o |
B AR AU DL AR RIS () e, A4S TR ()
RACFEFER CONA AL S S 0, 9F 1) 50T 451K C/
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2.4 @H IR EURARCH:

B 1) M AN [R] - 22 TCL TN NO; =N,
NH.'=N Fl C/N Z [ 347 1 — 5 B B2 i AH SG1 , H
XAAH K PEAEAN A 2 04 5 AN R R B (R
5). Hr0~10 cm 1 Z R NO, -N 5 NH. =N [ 4
FMER 5S4, TC 5 TNONO, -N NH,'-N . C/N ) £
W 8 2 1 M e B A A 5% (p<<0.01), TN 5 NOy =N,
NH, =N #J 2 W3 [E A5 (p<0.05), 5 C/N 2l i
AL (p<<0.01), 1 NO; -N NH,-N 5 C/N 3
B EFNMH K (p<0.05). 52, 10~20 cm 1
JZB: TC 5 TN PL K C/N 5 TC. TN A% 2 3 154
B A7 A 5% (p<<0.01), NOs-N 5 TC. TN & 3%
IEFI LM (p<<0.05), NH,-N 5 TC.TN.NO,-N.
C/N LA K NO,-N 5 C/N I e ME ¥ e 55 . 33K
AN[A] 4 )2 TCL TN NOs =N NH, =N FIl C/N 2 [a] #]
KMZEFMIRRFER T 5 C N WL SR
A IRAL, BEALR =0 ARG OC R A BB .
R o B B, Bl AL R E N T A R 2 TN
NOs=N Fl C/N (1) 7% [] 7 o ¥ F1 43 A 5 Jmy BAG

sEM, FLAE & ) [F) PR RN & ) 2 PR R (1 DTk oy
K 2.2%~50%F1 0.1%~30.7% . 1F A& FEHLIK ZE 5
T CON Z5 A 1 58 58 5% i) Ad 453 % TCL TN,
NO, =N NH, =N Fl C/N Z [ [{ A S PEAEAN H] £ )2

#5 WHIEC NKEXKR

Table 5 Correlations between C and N in wetland soil

+Z(cm) i H TC TN NO;-N NH.-N C/N
TC 1 0.891" 0.293" 0.355" -0.807"
TN 1 0.271" 0.286" -0.931"
0~10 NO;-N 1 -0.028 -0.259"
NH,'-N 1 -0.261"
C/N 1
TC 1 0.845™ 0.239" 0.030 -0.559"
TN 1 0.281" 0.118 -0.873"
10~20 NO;-N 1 -0.016 -0.154
NH,-N 1 -0.139
C/N 1

W * p=0.05 /KF E R FE A *+* p=0.01 /KF bW n=280.
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Spatial Distribution Patterns of Carbon and Nitrogen in
the Tidal Marsh Soil of the Yellow River Estuary

MOU Xiao-jie"*’, SUN Zhi-gao’, LIU Xing-tu'

(1.Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun, Jilin 130012, China;
2.Key Laboratory of Coastal Environment Processes, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences,

Yantai ,Shandong 264003, China; 3.Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In May 2009, the spatial distribution patterns of carbon and nitrogen contents in the tidal marsh soil
of the Yellow River estuary were studied by geostatistic methods. Results showed that the horizontal variabili-
ty of TC, TN and C/N in the tidal marsh was significant and decreased with depths, in the order of TN> C/N>
TC. The horizontal distribution of TN contents and C/N in different soil layers had significant spatial structure,
which accorded with different variogram theoretical model and had a strong or moderate spatial correlation.
The maximum spatial variability was observed in the direction extending to the low tidal marsh, which was
greatly affected by the ebb and flow of tide. The natural structure factors had significant effects on the spatial
variability, while the effects of random factors were relatively low. The spatial distribution patterns of TN con-
tents and C/N in different soil layers were significant, the low TN contents in topsoil was generally observed in
the direction extending to the low tidal marsh and the high value appeared on the edge of the study area, while
the C/N ratio of the different soil layers and the TN content in subsurface layer were opposite. This study indi-
cated that micro-physiognomy characteristic and tidal micro-domain physical disturbance were two important
random factors to induce spatial heterogeneity, while water and salinity statuses, soil types and tide physical
disturbance were three important structure factors. The sources of organic matter in the tidal marsh were main-
ly land-based sources, and the effects of land-based sources on organic matter in the tidal marsh were greater

in the direction closer to the sea.

Key words: the Yellow River Estuary; tidal marsh; carbon and nitrogen; spatial heterogeneity; spatial distribu-
tion pattern



