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1 MES5HE [13] 1 pH
11 R RS PH  GRAl GRA2
20 cm , GRAI
37°20~37°42'N, 118°53'~118°58'E pH — 9.34-8.73, pH GRA2
pH 947, , GRA1 pH
’ i2.6°C, 1’96 . GRA2(9.47~8.36) 1 , GRAI
1796.5 mm, 562.2 mm, pH GRA2
70% 6 8 ;
, GRAl  GRA2
’ (Phrag- 1295.95 uS/cm 1 815.65 uS/em ,GRAI1
mites australis) (Suaeda salsa) ) GRA2
95% GRAI ,
95% GRA2 ., GRA2
1.2 HEHREENE
PVC 74 cm ’
GRAl  GRA2 2 cm ’ ’ ’
5 ’ [14] ’
60
60°C , ’
, 100 :
(Cilas 940L) , ’ 15161 |
pH
(EC) (DDS-307
868 : 1-3) 0.063 pm ,
TOC Walkley-Black , ’ 78.529%-~79.53%.
5% ;TN , GRAL ,
) ’ 8%; TP 15.79%,  GRA2 GRAI,
i ’ % 20.37%, GRA2
1.3 HEHH , GRALI
SPSS 16.0 , , ,
Origin 8.0 > 5
Pearson 1.11%
C/N, C/P, N/P : ,
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Fig.1 Vertical distribution of selected physical-chemical properties in Guangrao wetland sediments
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Tab.1 Vertical distribution of grain size in Guangrao wetland sediments
(%)
(cm)
GRA1 GRA2 GRA1 GRA2 GRA1 GRA2
0~2 9.85 87.78 2.37 14.12 84.48 1.40
2~4 12.45 15.07 86.83 80.65 0.72 4.28
4~6 14.25 14.68 85.75 84.14 0.00 1.18
6~8 12.44 18.94 87.56 81.06 0.00 0.00
8~10 11.18 18.76 87.46 81.24 1.36 0.00
10~12 20.29 19.05 79.71 80.18 0.00 0.77
12~14 18.27 19.05 80.37 80.20 1.36 0.75
14~16 21.18 20.04 78.82 79.23 0.00 0.73
16~18 14.72 21.07 81.68 78.07 3.60 0.86
18~20 18.34 15.73 79.27 82.49 2.39 1.78
22~24 17.18 23.17 79.68 75.77 3.14 1.06
26~28 21.41 23.43 75.96 76.57 2.63 0.00
30~32 17.95 16.33 78.27 81.54 3.78 2.13
34~36 15.14 18.28 70.30 80.20 14.56 1.52
38~40 18.37 22.66 78.09 77.34 3.54 0.00
44~46 17.46 21.21 76.81 76.72 5.73 2.07
50~52 20.04 29.59 72.73 70.41 7.23 0.00
56~58 7.630 28.95 61.22 70.30 31.15 0.75
64~66 13.85 25.84 82.04 74.16 4.11 0.00
72~74 13.72 21.41 80.23 75.72 6.05 2.87
(%) 15.79 20.37 79.53 78.52 4.69 1.11
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5 45 A2
2 , , GRA1 TOC
s 32 cm TOC
’ , 2218 mg/g,  32cm
’ [14] TOC s 74 cm
, 1.139 mg/g, 36~52 cm GRAL1
- TOC 1.798 mg/g,
; C,N,P 16.15%( 1) GRAI TN
, 0.108~0.213 mg/g, 0.165 mg/g,
TOC/(g/kg) TN/(g/kg) TP/(g/kg)
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Fig.2 Vertical distribution of TOC, TN and TP contents in GRA1 profile
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Tab.2 The variations of TOC TN and TP distribution in Guangrao wetland

TOC(mg/g) TN(mg/g) TP(mg/g)
GRA1 GRA2 GRA1 GRA2 GRA1 GRA2
1.139 2.307 0.108 0.307 0.210 0.175
2.218 4.325 0.213 0.473 0.667 0.525
1.798 3.109 0.165 0.353 0.388 0.298
0.290 0.59 0.030 0.040 0.100 0.080
16.15 % 19.10% 18.00% 11.26 % 26.07% 27.78%
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Fig.3 Vertical distribution of TOC, TN and TP contents in GRA2 profile
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, N 0.368 g/m?, , TOC C/N
R N , TN ,
(191 , GRA2 , GRAL1 ,
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Tab.3 Matrix of correlation coefficients between TOC, TN, TP and soil properties in Guangrao wetland sediments

GRA1
TOC TN TP C/N EC Clay
TOC 1.000
™ 0.315 1.000
TP 0.229 0.424 1.000
C/N 0.515* —0.621** -0.192 1.000
EC 0.358 -0.095 -0.405 0.329 1.000
Clay 0.499* -0.112 -0.216 0.423 0.569** 1.000
GRA2
TOC ™ TP C/N EC Clay
TOC 1.000
TN 0.569** 1.000
TP -0.439 0.026 1.000
C/N 0.800** -0.035 -0.551* 1.000
EC 0.851** 0.606** -0.421 0.574** 1.000
Clay 0.610** 0.549* -0.392 0.329 0.716%* 1.000
* (P<0.05);** (P<0.01)
12.39~55.47, GRA2,
GRA2 TOC ™ C/N EC GRA2 TP
(P<0.01) GRA2 N/P ,
GRA1 N/P 2, GRA2 N/P
: : s,
, , GRALI
GRA2
74 cm s (21
GRAL1 30 cm GRA2 , ,
, , GRAI
23 AARHTH. K. Hessegitg 00T o NP
?%R’f%#%/ﬂ:— [22] ’
4 » GRAI C/N C/N C/P  N/P
19.74~8.65, 13.40, GRA2 , C N P
C/N GRA2 C/N 13.10~7.99, ,
10.02, GRAL1 C/N s ,
20.41%, GRA2 C/N R
14.41% C/P ,GRA2 C/P [23-24]
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Tab.4 Vertical distribution of C, N, P ratios in Guangrao wetland sediments

C/N C/P N/P
(cm) GRAI1 GRA2 GRAI GRA2 GRAI GRA2
0~2 8.65 12.31 10.34 25.76 1.20 2.09
2~4 19.74 10.20 15.03 23.05 0.76 2.26
4~6 9.66 8.95 10.64 24.11 1.10 2.69
6~8 14.48 8.40 11.62 18.76 0.80 2.23
8~10 11.13 7.99 7.12 14.87 0.64 1.86
10~12 17.84 8.39 13.57 12.39 0.76 1.48
12~14 13.87 11.16 11.54 25.54 0.83 2.29
14~16 15.16 8.18 11.18 31.00 0.74 3.79
16~18 12.93 9.78 13.66 22.40 1.06 2.29
18~20 13.86 9.66 12.02 18.21 0.87 1.89
22~24 12.15 9.70 11.57 33.20 0.95 3.42
26~28 16.74 9.91 27.30 31.38 1.63 3.17
30~32 12.71 8.75 11.58 22.65 0.91 2.59
34~36 11.20 11.07 15.49 31.95 1.38 2.89
38~40 13.31 12.21 11.72 37.42 0.88 3.07
44~46 12.16 11.23 20.85 34.37 1.71 3.06
50~52 13.12 12.40 11.40 55.47 0.87 4.47
56~58 12.43 10.00 9.33 28.76 0.75 2.88
64~66 9.33 12.13 9.13 45.18 0.98 3.72
72~74 10.42 13.10 10.01 52.04 0.96 3.97
3 4
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Biogeochemical characteristics of soil C, N, P in the tidal
wetlands of the Yellow River Delta
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Abstract: This study analyzed the variations of soil organic carbon (TOC), total nitrogen (TN) and total phosphorus
(TP) in tidal wetland of the Yellow River Delta. While GRA2 surface was covered with Phragmites australis had
much higher biomass and sufficiently stronger roots than GRA1 with Suaeda salsa. TOC and TN contents in GRA2
profile were higher than those in GRA1. The average TOC contents of GRA1 and GRA2 were 1.798 and 3.109 mg/g,
respectively. It was obvious that GRA2 profile contained quite high TN content (a range of 0.307~0.473 mg/g) as
compared to GRA1 profile(a range of 0.108~0.213 mg/g), possibly due to the higher organic matter retention in
GRAZ2. The average TP content in GRA1 profile was slightly higher than that in GRA2, with values of 0.388 mg/g
and 0.298 mg/g, in GRA1 and GRA2 respectively. The growth of P.australis in GRA2 area that needed more
phosphorus than S. salsa in GRA1 area may be the potential explanation. However, no clear trend was found on the
vertical variations of TP. Additionally, C, N, and P ecological stoichiometry had high complexities within this tidal
wetland. The C/N ratios were generally higher, while the C/P ratios and the N/P ratios were comparatively low,
indicating the coastal wetland biogeochemical processes were more limited by N and P, with the former may being
the primary factor. This study would be helpful for future research on the carbon burial, nutrients balance, and

promoting sustainable management of the coastal plain.
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