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Component analysis of a halophyte, Suaeda japonica, grown on
the shore of Ariake Sea
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The adaptation of a halophyte, Suaeda japonica, in a saline environment was surveyed by
analysing the cellular components, such as the major inorganic and organic constituents, as well
as glycine betaine between halophytic and non-halophytic plants grown along the seashore of
Ariake Sea. In contrast to non-halophytes, a remarkable accumulation of salt in leaf cells of
halophytes, Suaeda and Artemisia, was accompanied by the accumulation of a compatible solute,
glycine betaine. In a culture experiment under saline conditions, glycine betaine looked to be
most effectively induced in the concentration of salt of around 250 mM NaCl.
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Fig. 1 Sampling sites along the seashore of Ariake
Sea
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Table 1 The pH, EC and elemental contents of water and soil samples collected in Saga, Japan
Water Soil
Samplmg site PH EC Na K Na K
(mS/cm) (mg/ml) (mg/g DW)
(1) Shioda 7.30 25.8 5.32 0.26 6.38 0.40
(2) Fukutomi 7.13 19.9 4.34 0.20 7.73 0.44
(3) Higashi-yoka 7.07 28.3 5.16 0.25 6.47 0.39
7.17%0.10 247+ 35 4.94 % 0.43 0.24 = 0.03 6.86 = 0.62 0.41 % 0.02
Average values of duplicate measurements were shown. Abbreviations: EC, electrical conductivity ; DW, dry weight
Table 2 The component analysis of plant leaf samples (mg/g DW)

) . Water, - . .
Site Series 9% Na K Cl GB Chl Saccharide Protein
(1) Suaeda japonica 91.2 241 24.0 310 54.3 1.70 58.0 23.9
(2) 4 7 90.2 180 19.0 192 38.4 3.06 64.3 22.4
(3) ” ” 88.1 160 19.0 226 97.3 1.68 55.5 38.6

89.8*1.3 194+34 20724 243+50 63.3*249 215*0.64 59.3+37 283+73
(1) Artemisia fukudo 89.8 120 35.0 126 75.7 2.65 76.5 47.0
(@) ” ” 91.1 120 61.7 203 323 6.85 (229)" 16.8
(3) ” ” 90.6 146 26.5 244 13.4 3.40 57.4 28.7
90.5+0.5 129+12 41.1%+15.0 191%+49 405+*26.1 4.30*1.83 67.0 30.8 £12.4
Phragmites australis 53.9 0.78 23.7 13.6 n.d. 3.40 208 57.3
Ornyza sativa 50.9 0.35 15.0 7.11 n.d. 1.26 83.7 25.0
Pueraria lobata 68.4 0.31 17.4 1.99 n.d. 3.11 73.2 16.2
Solidago altissima 62.9 1.08 18.0 1.41 n.d. 0.79 126 24.8
Glycine max 65.5 0.55 14.0 1.28 n.d. 3.72 75.6 60.9
60.3+7.6 061029 17.6*34 5.08*478 246+1.19 113£51 368185

Average values of two measurements were shown. Abbreviations: GB, glycine betaine; Chl, chlorophyll; n.d.: not detected; a)
Sampling sites (1), (2) and (3) are same as in Table 1. b) The value 229 in parenthesis was omitted for average, because it included

certain experimental error.
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Fig. 2 Changes of cellular components in Suaeda
japonica cultured in the presence or absence of salt
stress

O: 0mM NaCl; @ : 250 mM NaCl; A : 500 mM
NaCl
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