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The stoichiometry characterization of carbon, nitrogen and phosphorus in

different reed-dominated coastal wetland habitats
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Abstract: Carbon (C), nitrogen (N), and phosphorus (P) are the three major chemical elements which exist in non-
arbitrary ratios in different ecosystems. It has been showed that marine plankton is composed of C, N, and P in a
characteristic molar ratio of 106:16:1, which is similar to the ratio of C, N, and P in marine water. The empirically
developed stoichiometric ratio method, which has become widespread in marine and freshwater phytoplankton studies, has
opened an avenue for coastal wetland ecosystems exploration. C, N, and P stoichiometry at different scales from molecules
to organisms, and from ecosystems to the biosphere in previous studies have already been proven to be valuable in
understanding various connections between trophic interactions and nutrient cycling. In order to reveal the impact of different
reed-dominated coastal wetland habitats on the contents and the stoichiometry characterization of C, N and P of soil and
plant in the Yellow River Delta, two typical wetlands of New-born wetland (NW) and farmland converted into wetland
(FW) were selected as investigation subjects in the study. The results showed that the average content of soil total carbon
(TC) and total nitrogen (TN) in NW was higher than that in FW. The significant difference of total phosphorus (TP) is
not observed between NW and FW. The atomic C :N :P ratios (R, ) in the soils (42.6:1.6:1, 71.2:2.0:1, respectively)
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and the plants (1753:22.4:1, 1539:23.0:1, respectively) of NW and FW were not well constrained. The average value for
Ry, was 1.6—2.0 in the soil, which was significantly lower than average global level (13.1) and China (5.2), suggested
that N was limited in the soils of the Yellow River Delta. The R, and R, changed considerably with no obvious distribution
patterns from the surface to bottom in the soil profiles of NW. The R, was higher in the top soil and decreased slowly with
depth. In the soil profiles of FW, the R, changed dramatically and increased with depth and the R, and R, also decreased
with depth. The R, R, and Ry, of the reed plants averaged 78.2, 1753, and 22.4, respectively, for intact reed plants
in new wetland, and 67.0, 1539, and 23.0, respectively, in farmland converted into wetland. Our results indicated that the
decreases of Ry and R, values for the reed tissues were subjected to anthropogenic cultivation. Although R, and R, varied
widely among different wetland soils and plants, average Ry, in the intact reed plant (about 23) was well constrained in the
reed-dominated wetlands at regional scale of the Yellow River Delta. The results could potentially provide a useful reference

for ongoing wetland conservation and restoration in the Yellow River Delta Natural Reserves.

Key Words; C, N, and P stoichiometry; different habitats; reed-dominated coastal wetland; the Yellow River Delta
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Fig.1 Location of the sampling sites in the coastal wetland in the Yellow River Delta
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Table 1 Basic soil characteristics of the reed-dominated coastal wetland soils in the Yellow River Delta

TR pH EC/(ms/cm) SSC/ (%o) TC/(g/kg) TN/ ( mg/kg) TP/ (mg/kg)
Soil types FH(E Mean  FXI(E Mean  FH{H Mean  FI{H Mean  FHJ{E Mean SFHI{E Mean
B MR H New-born wetland 8.56+0.28 4.12+0.98 6.1+2.3 8.7+3.2 385.2+110.8 523.9+24.5
IR

. 8.71x0.31 5.36+0.94 12.7+2.2 14.7+2.0 485.8+210.0 531.5+25.3
Farmland converted into wetland

EC: 15K electrical conductivity; SSC: 1375 £k | soil salt content; TC; E\k , total carbon; TN : &%, total nitrogen; TP 5. , total phosphorus

F2 AFBHMITIE(n=20, 25)FEWE(n=12, 16) CNP FERIHEX ST
Table 2 Correlation matrix of TC, TN and TP in reed-dominated wetlands soils (n=20, 25) and plants (n=12, 16) in the Yellow River Delta

1 M 27 Gy 5 Soil Hi%) Plant
Wetland types Variables Correlation coefficient Correlation coefficient
i1 Hs New-born wetland TC&TN 0.679* 0.821
TC&TP 0.654" 0.428
TN&TP 0.782"* 0.825
IBAHEHL Farmland converted into wetland TC&TN 0.940 " 0.961 "
TC&TP 0.780 " 0.971 =
TN&TP 0.788 " 0.999 **

n: FEAREL; # P<0.05; ## P<0.01
2.2 VEIGFSEIRHL L IE CNP ikt R E XS L
BT = £ P T M 1 Ry R 1 Ry SR T A0 A5 01 2, 676 0 30 T oh Ry A R, 8
TERIZL R oy R B/ MEHBUE 20—30em +J2 25V BN, Ry, (HFRIZEK, BERIE B9 TN, 72
RN ST T | R 20 P 210 LR FE PRI A8 5 R o 0 R (8L 30 T 2305 98 T — 3, AL FE Fry 384 I
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Fig.2 The distribution of Ry, Rp and Ry, in soil profile in the new-born wetland and in the farmland converted into wetland

AT FTR B I R\ 230 42.6:1.6:1 71.2:2.0:1, Ry Rep 1 Ry, HF- 2B 5351128 1 26.5 42,6
1.6;40.5.72.2 2.0( % 3) . BHHEH H1E R R M1 Ry (EH & TR, PAEHIEH R R, Ml R, 2
) BA B E 225 (R :F=3.75,P=0.047;R,, : F=4.24 P=0.007;R,,:F=3.97,P=0.039) ,

F3 BEAZRAMNRESFRMTEMEYE CNP LEITEERE

Table 3 Summary of soil and plant C, N and P stoichiometry in the Yellow River Delta

T b 2 7 TR Ren Rep Ryp Rexe
Wetland types Sample types C :N ratios C :P ratios N :P ratios C :N :P ratios
BrE i New-born wetland + 4 26.5+7.8 42.6+14.2 1.6+0.40 42.6:1.6:1
B HHEHL Farmland converted into wetland 40.5+15.5 71.2+7.2 2.0+0.79 71.2:2.0:1
AR New-born wetland T 78.2+7.1 1752.8+231.1 22.4+2.3 1753:22.4 :1
B HFHEH Farmland converted into wetland 67.0+7.1 1539.2+144.1 23.0+0.6 1539:23.0:1

Ren Rep Ry A Ry BTAZRAY C N LUAE (C P LUfE N :P HUAEAT C N <P FU(E3 2 Te R AR T it L

2.3 RIS CNP R R (X L
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T M= =5 1R R Ry (B TIRAHE L, I Z i 22 A B (P=0.149) . iBFFR L =5 E3 5 R,
R EE TH AR, —EN2R AR EE (P=0.193;P=0.315) ; FirE @5 N5 R, A R, KT
EHHEH, =% R, R HZMZEF B E(P=0.021;P=0.008) , #1410 AIEHHEH 2 R EHE Ry Ry
R FEIME M9 78.2 1752.8 22.4;67.0 ,1539.2 23.0( 3 3) . BIRFE B2 2 HIY AR R (A R, 1HEY
R TR FHEH (H = 2R A B,
3 it
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PIREE Y C N P (B F-BE AL AT M 2 A —ASa FEL N, R H 58 UAE Y C N <P B350k 186:13:1
F60:7:1(FK 4) , Tian FEV W5 & B, h EVEE N 4 C:N:P {H4 60.5:1; 1 T+ HEEZ 0—10cm £ HLIE
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Table 4 Comparison of total soil C, N and P ratios in the Yellow River Delta, national and the Global scale

Eﬁ‘;"izlﬂi RCN RCP RNP %%iﬁk
Study region C :N ratios C P ratios N :P ratios Reference
T 1 4E 9 New-born wetland in the Yellow River Delta 9.5¢ 17.6* 1.9 [19]
B (2735 ) New-born wetland ( reed-dominated ) 26.5 42.6 1.6 AL
L i (2

;rﬁ:;;?ir:vild into wetland ( reed-dominated ) 40.5 7119 199

4= [EE [l China 11.9+0.4 61+0.9 5.2+0.1 [20]
SBRE L Global grassland 13.8+0.4 166.0+12.2 12.3£0.7

EERFEM Global forest 14.5+1.2 211.7+28.4 14.6+1.8 [10]
LBV Overal 14.3+0.5 186.0+12.9 13.1+0.8

a 9 Ry B Ry HEAEHH P B T AT B

3.2 dEXt 4 HE CNP AYfb2A T R 1 52

e Bl R AR AR S R GE R, C RN (A P R (L 22 R BRSO A 10 ' L S 4 C NP EHIR R
W2, FEZ KUK IEAE R AR, i T s BB AR AR A 4 R
HFFAZEIE SR, 148 C N FI P S AR AR AR Kt fdfi A3 158 C N P (HR %S (B 28 SRR R, Wk 35
P b VR | ) AT PR ) RS R B, R C N (B4R 40.38,31.70,23.26, C <P (B 4351 R 409.52,
247.46,113.07 ,N :P {5 r %4 10.43,7.90,5.02, 135 C/N .C/P N/P 45t B Ak i s/ 48 i ¢/P 5 N/
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R o B TR B R34 T A8 K, R o 1 R TEL B R B2 A RS ITT D0/ 0N 07 A4 V0 b R R B e v P 25 A Ry \Rep
R SFHIE S5 R 78.2.1752.8 .22.4;67.0,1539 ,23.0, JF B3 ) 1l LAFRAR S ALK R A1 R, [, (H X}
R (B MANK , P 2E5AEIAA B X Ry, O RPERE T, H Ry, 297 23.0, ARWFSERI], I BIGZh ] DA 145
FITH CNP LA R IR A AL AR AT, AR CNP Ab2E T R AR A 32 +- 4837 45 TT B Sh A
A B[R EVE R 2 B2,
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