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Abstract

Aims  Our objective was to determine the characteristics of sulfur (S) accumulation and allocation by Suaeda
salsa in two different habitats of the intertidal zone in the Yellow River Estuary of China.

Methods We established two plots (30 m x 30 m) in two different tidal flats and collected different organs of S.
salsa every 20 days from May to November 2008 from four or five sites selected at random from the two plots.
Important findings The biomass of different organs of S. salsa in middle tidal flat (JP1) and low tidal flat (JP2)
showed significant seasonal dynamics, and the values of JP1 tended to be higher than those of JP2. For JP1 and
JP2, the ratios of aboveground biomass to belowground biomass changed similarly, but the values of JP2 tended
to be larger than those of JP1. The litter biomass of JP1 and JP2 increased exponentially during the growing sea-
son. Although the total sulfur (TS) contents in leaves, stems or litter of JP1 and JP2 fluctuated greatly during the
growing season, they all initially increased and then decreased. In comparison, values in roots decreased at all
times following an exponential decay model. The TS accumulation amount and rate (Vs) of different organs and
litter also had seasonal changes, and the values of above-ground organs of JP1 were much higher than those of
JP2. Moreover, the TS accumulation amount and Vs of above-ground parts were higher than those of be-
low-ground parts. The S allocation ratios of different parts of JP1 and JP2 also had significant differences. Leaves
had the highest allocation ratio, and values of JP1 and JP2 were (38.34 + 16.19)% and (66.27 + 12.09)%, respec-
tively, indicating that leaves were the most important site of S storage.
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Fig. 1 Seasonal dynamics of aboveground and belowground biomass of different organs of Suaeda salsa. JP1, Suaeda salsa in

middle tidal flat; JP2, S. salsa in low tidal flat.
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Table 1 Ratios (rA/B) of aboveground biomass to belowground biomass of Suaeda salsa

A4 Month 5H May 6/ June 7H July 8H Aug. 9H Sept. 107 Oct. 117 Nov.
JP1 3.067 3.095 4.780 5.999 6.104 5.170 0.903
JP2 3.863 4.359 6.427 8.735 9.958 7.975 8.194
JP1, HPEIMERE; TP2, M MEHIE .
JP1, Suaeda salsa in middle tidal flat; JP2, S. salsa in low tidal flat.
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Fig. 2 Changes of total sulfur content in roots, stem, leaves and litter of Suaeda salsa. JP1, Suaeda salsa in middle tidal flat; JP2, S.

salsa in low tidal flat.
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Table 2 Models of simulating the dynamics of total sulfur content in different parts of Suaeda salsa

KA Type TiH Item REUALAY Simulation model R p
TPl 2% Stem Y =0.0176 - 5.93402 + 508.6t + 1362 0.760 7 <0.01
M Leaf Y =0.0101t°— 4.0105t>+ 426.94t + 208.93 0.707 5 <0.01
R Root Y =3176.9exp(~ 0.0053t) + 119.5136 0.4330 <0.01
Hi¥&4) Litter Y = 189531.3871exp(— t/10.6423) + 10602.3751 0.8380 <0.05
JP2 2% Stem Y =0.0122t°— 4.2986t> + 373.86t + 1278.7 0.730 5 <0.01
- Leaf Y =0.0220t* - 7.8066t>+ 682.4t + 5135.4 0.6109 <0.01
. Root Y =2109.6exp (— 0.0031t) + 207.596 0.489 2 <0.05
Fi¥&4) Litter Y =39293.4172exp (— /23.0488) + 8266.8818 0.816 0 <0.05
JP1, FREAMEITRE; P2, (RMAMEHTE .
JP1, Suaeda salsa in middle tidal flat; JP2, S. salsa in low tidal flat.
T3 WEAIFIE S B BRI R
Table 3 Variations of sulfur accumulation amount and accumulation rate in different parts of Suaeda salsa
By H A R Root Z£ Stem M+352 Leaf + fruit &) Litter Mt Total
Type z?;‘;emh_ @y A BCI0O) A B(I0) A B(x10)) A B(x10)) A B(x107)
Pl 5-17 0.15 5.69 0.25 9.27 0.36 13.38 0.01 0.09 0.76 28.43
6-1 0.11 -3.10 0.69 -3.80 1.26 26.80 0.06 3.76 2.12 16.70
7-11 0.19 1.96 2.41 43.13 1.72 11.48 0.52 11.55 4.84 68.12
8-9 0.20 0.46 2.30 31.06 2.49 64.05 1.10 20.04 6.09 95.77
8-31 0.19 —0.40 1.92 ~17.50 2.36 -6.20 1.15 2.55 5.62 -21.15
9-20 0.19 -0.10 2.20 1431 241 2.81 2.17 50.60 6.97 67.72
10-19 012  —-250 125 -31.80 1.74 —22.40 0.88  —1286.00 3.99 134270
11-15 0.13 0.53 0.09 —41.40 0.13 -57.60 3.67 99.76 4.02 0.76
i) ) 5-17 0.02 0.61 0.07 2.58 0.21 2.58 0.01 0.07 0.30 5.23
6-1 0.04 1.42 0.43 25.55 122 72.40 0.37 26.07 2.05 125.44
7-11 0.02 —0.40 0.75 8.00 3.60 59.49 0.11 -6.55 4.48 60.94
8-9 0.03 0.38 0.37 ~12.90 059  —103.80 0.12 0.07 1.09 -116.63
8-31 0.03 -0.20 0.25 -5.80 1.12 24.04 0.09 -0.36 1.49 17.88
9-20 0.03 —0.04 0.26 0.47 1.10 -1.20 0.11 0.41 1.49 —0.84
10-19 0.04 0.29 0.20 -1.90 0.90 -6.70 0.12 0.49 1.26 -8.60
11-15 0.01 -0.80 0.15 -1.80 0.37 -19.00 0.28 5.45 0.81 -15.35

A, BRE; B, BRECR, JP1, HiMEegE; JP2, (KMo

A, accumulation amount; B, accumulation rate. JP1, Suaeda salsa in middle tidal flat; JP2, S. salsa in low tidal flat.
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Table 4  Sulfur allocation in different parts of Suaeda salsa in different habitats (%)

H H i b #4> Aboveground &t HF 4> Belowground — AhTA#) Bt
Type Date 2 Stem I+ BL5C Leaf + fruit Total 2 Root Litter Sum
JP1 5-17 32.64 47.09 79.73 20.01 >0.26 100
6-1 32.50 59.66 92.16 5.23 >2.61 100
7-11 49.87 35.52 85.40 391 >10.70 100
89 37.74 40.92 78.67 332 >18.02 100
8-31 34.08 41.96 76.04 343 >20.53 100
9-20 31.57 34.63 66.21 2.72 >31.07 100
10-19 31.29 43.72 75.01 2.90 >22.09 100
11-15 2.14 3.21 5.34 3.25 >91.41 100
JP2 5-17 23.35 70.44 93.79 5.53 >0.67 100
6-1 20.78 59.57 80.37 1.78 >17.86 100
7-11 16.70 80.48 97.18 0.48 >2.35 100
89 33.82 53.60 87.42 2.92 >9.65 100
8-31 16.62 75.41 92.04 1.92 >6.04 100
9-20 17.25 73.72 90.97 1.85 >7.18 100
10-19 15.96 71.46 87.42 2.88 >9.70 100
11-15 18.69 45.49 64.17 1.81 >34.02 100

JP1, HPEIMERIE; TP2, M MEHE .
JP1, Suaeda salsa in middle tidal flat; JP2, S. salsa in low tidal flat.

doi: 10.3724/SP.J.1258.2011.00303
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Table 5 Comparisons of environmental conditions of two types of Suaeda salsa wetland
BNt =378 LRSS gk AP K7y pH NO{-NI NHJ-NI SA
Type Layer Electrical conductivity ~ Soil temperature Organic Water (%) (mg'kg) (mgkg')  TotalN
(cm) (us-cm™) C) matter (%) (mg-kg ™)
JP1 0 5.58 £2.80 22.45+2.68 1.01 3142+390 849 1.40 3.47 576.69
10 11.52+2.29 16.61 £ 1.57 0.48 42.80+1.20 8.61 0.90 1.87 293.83
20 9.83+£0.94 13.43+0.51 0.46 4397+1.03 944 044 1.40 245.01
JP2 0 18.07 £ 0.43 23.63+1.14 0.63 36.27+1.61 882 1.18 1.70 371.80
10 7.85+0.75 21.10 £ 0.94 1.13 46.66 £0.87 8.89 1.82 3.77 617.97
20 6.96 +0.84 16.08 £ 0.67 0.39 4508+ 1.14 9.05 0.72 1.66 263.92

JP1, TR bk %, TP2, G MEH % .
JP1, Suaeda salsa in middle tidal flat; JP2, S. salsa in low tidal flat.
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