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s E. Z. N. A Water DNA

Extraction Kit (Omega Bio-Tek, USA)
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GGTATCTA AT-3") PCR 2%
, «C )
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>

14
+ s
EXCEL ,
LSD , P<0.05
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Fig.1 Initial and final dry weight of S. portulacastrum under
different salinities
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x1 FREZBELABABDEFNR. AINE. BHIHAE
Tab.1 Contents of organic carbon, organic nitrogen and organic phosphorus in S. portulacastrum at different salinities
/(mg/ind.) S0 S10 S20 S30 S35
97.23+£30.11 96.28+25.38 84.44+22.06 93.86+22.37 80.73+24.26
7.75+2.64 7.62+2.14 6.7242.01 7.45+2.10 6.37£2.13
0.54+0.20 0.46+0.14 0.48+0.20 0.524+0.17 0.44+0.13
469.24+73.45° 562.56+130.56" 405.06+77.71" 358.39+100.44% 195.89+54.88°
35.62+5.84° 32.99+4.81° 21.60+4.45° 19.07+5.05" 10.83+2.38°
5.25+1.02° 5.12+1.19° 2.2840.99° 1.26+0.90° 0.98+0.64°

(P<0.05)

R2 FRZELBABSEDANR. GE. BNBRRRER

Tab.2 Accumulation rates of organic carbon, organic nitrogen and organic phosphorus in S. portulacastrum at different salinities

/[mg/(d-ind.)] S0 S10 S20 S30 S35
4.366+0.951° 5.572+1.611° 3.911+0.981° 3.269+1.218" 1.491+1.062¢
0.326+0.074* 0.313+0.058° 0.181+0.060° 0.145+0.064° 0.067+0.056°
0.057+0.012° 0.057+0.013° 0.022+0.013° 0.016+0.006" 0.007+0.006°

(P<0.05)
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Fig.2 Temporal variation in ammonium nitrogen content in culture water of all experiment groups
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Fig.3 The ammonium nitrogen utilization by interaction of S. portulacastrum-rhizosphere bacteria and S. portulacastrum alone on
different days
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Fig.4 Temporal variation in nitrate nitrogen content in culture water of all experiment groups
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Fig.5 Nitrate nitrogen utilization by S. portulacastrum-rhizosphere bacteria interaction and by S. portulacastrum alone on different days
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Fig.6 Temporal variation in phosphate content in culture water of all experiment groups
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Fig.7 Phosphate content utilization by S. portulacastrum-rhizosphere bacteria interaction and by S. portulacastrum alone on different days
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Fig.8 Temporal variation in tryptophan content in culture water of all experiment groups
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Fig.9 Tryptophan utilization by S. portulacastrum-rhizosphere bacteria interaction and S. portulacastrum alone on different days
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%3 EDERIE SRRSO 1T AR AU H
Tab.3 Composition and ratio of bacteria at phylum level in S. portulacastrum rhizosphere and hydroponic cultivation water
1%
SO S10 S20 S30 S35 SWo SW10 SW20 SW30 SW35
49.592 64.751 65.625 65.374 53.929 17.267 24.397 27.890 23.528 26.050
14.721 9.233 1.190 3.443 0.733 60.186 43.301 33.904 44.221 40.968
24.949 23.101 30.951 28.571 38.110 1.645 1.585 1.899 1.684 1.942
0.416 0.266 0.185 0.120 0.171 4.669 12.886 19.047 13.017 13.930
6.098 0.716 0.562 0.304 0.278 10.363 9.996 9.106 8.916 9.399
3.370 0.685 1.230 2.036 4.442 3.803 4.195 2.998 4.976 3.454
0.172 0.060 0.047 0.040 0.044 0.551 1.308 2.025 1.349 1.621
0.015 0.888 0.050 0.014 2.061 0.038 0.034 0.042 0.020 0.053
0.145 0.085 0.045 0.045 0.087 0.168 0.398 0.754 0.465 0.431
0.445 0.197 0.110 0.051 0.144 1.030 0.966 1.366 1.068 0.926
0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.002 0.003
0.077 0.019 0.005 0.000 0.000 0.281 0.932 0.968 0.755 1.223
x4 BEDERRSRRIEFKECAELEFHEMMLE
Tab.4 Composition and ratio of nitrifying bacteria in S. portulacastrum rhizosphere and hydroponic cultivation water
1%

SO S10 S20 S30 S35 SWo SW10 SW20 SW30 SW35

0.004 0.009 0.006 0.000 0.005 0.020 0.060 0.114 0.022 0.034

0.001 0.001 0.000 0.000 0.000 0.018 0.023 0.021 0.007 0.017

0.034 0.023 0.024 0.009 0.023 0.069 0.089 0.189 0.052 0.095

0.040 0.033 0.030 0.009 0.029 0.106 0.172 0.324 0.082 0.146

F5 BEERMRSRIREFRKRELEELFEMFLE
Tab.5 Composition and ratio of denitrifying bacteria in S. portulacastrum rhizosphere and hydroponic cultivation water
1%

SO S10 S20 S30 S35 SWo0 SWI10 SW20 SW30 SW35

0.013 0.011 0.005 0.045 0.052 0.022 0.014 0.007 0.017 0.014

0.047 0.040 0.024 0.016 0.003 0.188 0.089 0.079 0.089 0.207

0.141 0.019 0.009 0.003 0.012 0.038 0.073 0.054 0.097 0.067

0.151 0.085 0.096 0.092 0.124 0.405 0.534 0.538 0.656 0.271

0.627 0.092 0.143 0.056 0.025 0.305 0.417 0.372 0.537 0.235

0.001 0.000 0.111 0.011 0.000 0.000 0.007 0.002 0.002 0.003

0.001 0.006 0.006 0.006 0.013 0.000 0.000 0.000 0.002 0.000

0.071 0.007 0.002 0.003 0.000 0.027 0.011 0.009 0.012 0.003

0.004 0.009 0.006 0.000 0.005 0.020 0.060 0.114 0.022 0.034

0.212 0.056 0.027 0.025 0.020 0.356 0.316 0.244 0.315 0.339

0.013 0.001 0.002 0.000 0.000 0.022 0.011 0.040 0.005 0.014

0.027 0.020 0.009 0.002 0.007 0.137 0.087 0.054 0.072 0.126

0.006 0.000 0.002 0.003 0.000 0.055 0.025 0.007 0.002 0.048

1.315 0.346 0.441 0.261 0.262 1.574 1.644 1.520 1.831 1.360
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EFFECT OF SALINITY ON CARBON SEQUESTRATION BY SESUVIUM
PORTULACASTRUM AND UTILIZATION OF NITROGEN IN DIFFERENT FORMS

LIU Xu-Jia"*** HE Xu-Gang®, LAI Jun-Xiang"®, HUANG Guo-Qiang®,
HOU Jie’, XIONG Xiang-Ying"®, LIU Jing®
(1. Guangxi Key Laboratory of Marine Environmental Science, Guangxi Academy of Marine Sciences, Guangxi Academy of Sciences,
Nanning 530007, China; 2. College of Fisheries, Huazhong Agriculture University, Wuhan 430070, China; 3.Guangxi Institute of
Oceanology Co. LTD, Beihai 536000, China; 4. Guangxi Key Laboratory of Marine Biodiversity Conservation, Oceanography institute,
Beibu Gulf University, Qinzhou 535011, China; 5. Beibu Gulf Marine Industry Research Institute, Fangchenggang 538000, China; 6.
Institute of Marine Drug, Guangxi University of Chinese Medicine, Nanning 530200, China)

Abstract To understand S. portulacastrum growth and relationship between S. portulacastrum and nitrogen utilization
under different salinity conditions, an 82-day hydroponic experiment in five salinity treatment groups (0, 10, 20, 30 and 35)

were conducted, during which plant dry weight, nutrient elements content, and accumulation rate in S. portulacastrum were

recorded, and then the variation in content changes of ammonium nitrogen ( NH;-N ), nitrate nitrogen ( NO;-N ), inorganic

phosphorus (PO} ), and tryptophan (Trp) in S. portulacastrum thizosphere were analyzed under bacteriostatic and

non-bacteriostatic conditions. Results show that both accumulation of nutrient elements and the accumulation rate in S.
portulacastrum were the highest at salinity 10, and the accumulation rates of organic carbon, organic nitrogen, and organic
phosphorus reached (5.572+1.611), (0.313+0.058), and (0.057+0.013) mg/(d-ind.), respectively. High salinity 35 brought
pressure on the S. portulacastrum growth and no mortality occurred in salinity range of 0~35. Under different salinities, S.
portulacastrum utilized preferentially organic nitrogen and nitrate nitrogen as nitrogen sources. However, the absorption of
organic nitrogen was inhibited at a higher salinity of 20~35. Under bacteriostatic condition at different salinities, S.
portulacastrum could utilize both tryptophan and inorganic nitrogen, and tryptophan utilization was much higher than
nitrate nitrogen and ammonium nitrogen. The ammonium nitrogen content showed an increase in the non-bacteriostatic
condition. Tryptophan utilization of S. portulacastrum at salinity 10 under non-bacteriostatic conditions were the highest,
reaching (3.33+1.68), (6.8442.57), and (12.67+2.54) mg at 1 d, 3 d, and 5 d, respectively. This study provided a basis for
the utilization of inorganic and organic nitrogen in mariculture environment on S. portulacastrum floating bed, and rich
scientific data for floating bed design in different salinity culture environment.

Key words salinity; S. portulacastrum; carbon sequestration; nitrogen



