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Table 1. ICP operating parameters

operating power 1.34kw

auxiliary gas flow 1.5L/min

nebulizer gas flow 1.2L/min

aspiration rate 0.75mL/min
observation height 16mm above the coil

wave length
Fe, 259.9nm Cu, 324.7nm Al, 308.2nm Cr, 267.7nm
Zn, 213.9nm Mn, 257.6nm Si, 251.6nm Mo, 313.3nm
Ti, 276.8nm V, 292.4nm B, 209.0nm Sr, 407.8nm
P, 213.6nm Ba, 455.4nm

1.6

1.4

P

-

0.6

Growth ratio

0.4

0.2

0.01 1.57 3.4 4.7 6.25 7.82 9.38
Salinity in water (0/00)

Fig. 1. Correlation between the increase of fresh weight and salinity (4) after
exposure for 12 days. (Initial fresh weight = 1.0).
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Fig. 2. Correlation between the percentage of dead leaves of water haycinth (in
comparison with total) and thesalinity (’4) of water.

Table 2. The average content of control water hyacinth (salinity 0.01°%) in
some elements (¢g/g in dry matter).

Elements Top Root

Ca 28,000  +1,500 17,500 +1,200
Mg 25,000 +1,200 20,000 + 800

p 15,000 £+ 900 4,400 + 500
Si 4,600 + 800 7,000 + 600
Fe 550 + 40 440 + 70
Al 105 = 9 760 + 70
Sr 170 += 30 110 = 40
Mn 53 & 7 20 + 5
Cu 50 t 10 47 =+ 3
Mo 48 + 7 3% + 9
Ba 47 =+ 8 44 10
Ti 4.8+ 2.5 34 + 7
\% 0.014 0.005 4.8+ 0.9
B 0.01+ 0.005 0.8+ 045
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Fig. 3a-3h. Relationships between the element concentrations in tops and roots
of water hyacinth and salinity ().
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WH (T) : Top,
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Table 3 . Correlation coefficients and equations between element concentra-
tions in tops and roots of water haycinth and salinity (%). (n=7)

Elements Parts (,orre'la'tlon Significance Correlation equation
coefficient
Ca A —0.909 * % Y =—574.5logx +26000
B —0.922 * % Y =—2142 logx+ 8460
Mg A —0.376 = Y =-—1838 logx+ 2000
B -0.930 * % Y = —361.3logx+ 8900
P A —0.921 % % Y =—620.9logx + 12800
B —0.990 % % Y =—434.8logx+ 2460
Si A —0.886 * % Y = —365, 7logx + 3150
B —0.938 * % Y =-915.9logx + 3090
Fe A —0.878 % ¥ Y=-—51.90logx+ 341
B -0.873 * Y =—4520 logx+ 258
Al A —0.789 * Y=-1.40 logx+ 61.8
B —0.977 * % Y = —80.38logx+ 406
B A -0.209 = Y =—5.506logx+ 256
B —0.284 — Y= —20.93logx+ 676
Mn A —0.924 % % Y=—3.041logx+ 39.3
B —0.979 * %k Y= -—2.313logx+ 10.1
Cu A —0.581 = Y=-—3.832logx+ 39.0
B —0.755 * Y=-—4.370logx+ 31.9
Sr A 0.265 — Y= 2.54 logx+ 172
B —0.723 — Y= 11.87logx+ 151
Mo A —0.996 * ¥ Y= —5.930logx+ 21.4
B —0.975 * % Y= —4.358logx+ 16.6
Ba A —0.803 * Y=—4.706logx+ 21.6
B —0.463 — Y=—4.125logx+ 33.6
Ti A —0.437 = Y= —0.064logx+ 4.49
B —0.928 * % Y=-—2.725logx+ 22.2
\Y A —0.335 — Y= 0.142logx+ 3.28
B —0.549 = Y=—0.534logx+ 3.28

A Top, B Root, * : p<0.05, * % : p<<0.01
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Table 4 . Significance of differences in element content between tops and roots
of water haycinth treated with saline water (salinity up to 9.03%).

Elements Significant difference t-value
Ca * % 5. 27
Mg * 3.10
P * % 14.03
Si — 0.44
Fe 1.16
Al — =2..28

B % % —6.12
Mn X % 7.81
Cu — 0.92
Sr * % 8.28
Mo = 0.62
Ba * K 21.41
Ti * % —5.93
A% % K —4.55

ok Significant difference at p<0.01,
* . Significant difference at p<0.05,
— . No significant difference at p<0.1
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Table 5. Correlation coefficients and equations between metal costents of tops
and roots in water haycinth and salinity over 6.25% in test water. (n=

3)
Elements Parts Corre.la.tlon Significance Correlation equation
coefficient

Si A —0.392 — Y=—105.9x+ 2968
B 0.987 * Y=-—146.6x1+9.180

Ca A —0.995 * Y= —303.6x +26800
B 0.418 = Y=—616.6x + 3180

Mg A —0.999 * * Y=-1118 x+ 28200
B —0.952 * Y=—287.4x+ 2030

Ba A 0.999 * ok Y=-6.230x—31.93
B —0.873 = Y=—12.64x+114.2

B A —0.164 — Y=-2.908x+312.4
B —0.305 = Y=-51.41x+ 1036

Ti A —0.502 — Y=—0.147x+5.432
B 0.248 = Y= 0.612x+11.60

Mn A —0.502 — Y= 1.831x+17.36
B —0.9046 — Y=-0.735x+10.49

Sr A 0.999 * * Y= 11.82x +94.90
B —0.999 * x Y=—11.82x+144.7

‘A Top, B: Root, * | p<0.05, * % : p<0.01
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Variation of 14 Elements in
Water Hyacinth (Eichhornia crassipes)

due to Salinity at Critical Levels
Shigeki MuramoTo, Isao Aovama, Masakazu Yaci, and Yoko Ok

Summary

The lethal level of salinity for water hyacinth was about 6.0-8.0% S (about 20-25%
of sea water) and was higher than the level of 2.3% S, reported several years ago. Also,

the levels of salinity and surface-active agents in water affecting plan growth were

determined. Some element contents of water hyacinth (Eichhornia crassipes) were
affected by the salinity in culture water. Especially the contents of P, Si, Fe, Al, Mn,
Mo in both tops and roots, Ca, Cu, Ti, V in roots, and Ba in tops changed at relatively
low salinity levels. On the contrary, the contents of Ba, Sr, V in tops, and Ca, Si, Ti
in roots increased with increasing salinity in water. The metal concentration of water
hyacinth is assumed to change quickly after exposure to salinity for a relatively short
time. Whether or not the pre-treatment with exposure to low salinity water can help

improve the tolerance of water hyacinth remains to be studied.
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