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ABSTRACT

This study was carried out to investigate the formation of precipitates between
lead ion and the essential anions of plants, the effects of lead concentration on
seed germination and plant growth in water and soil culture, and the germinating
and growing recovery of inhibited seed germination and plant growth by lead.

Four kinds of the seeds (Glycime max M., Triticum vulgare V., Setaria viridis
(L) P. De Beauvsis, and Digitaria sanguinalis (L) Scopoli var) were germinated
and grown in water and soil culture included the different concentrations of lead
for five days. The seeds and plants inhibited germination and growth by lead
wers transferred to lead free Hoagland solution and the growing recovery was
observed. The precipitates of lead ion were observed in the solution of both
acidity and alkalinity included each anion of H,PO,-, HPO2-, PO, 50,2 and
MoQ.?- in a room temperature, whereas the precipitates between lead idn and
other anions were observed largely in the solution of alkalinity, so that it
seemed that lead could he remained in the state of non-soluble in plant and soil.
The inhibition of germination and growth in the water culture was observed in
100ppm of lead, whereas the inhibition in the case of the soil culturs was
observed in 10000ppm of lead. The difference of the effected concentration
between water and soil culture in germipation and the growth was 100 times.
When the seed and plant inhibited the growth in 5000ppm or 10000ppm of lead
for five days were transferred to lead free Hoagland solution, the recovery of
‘germination and growth was observed in three days. This growing recevery
was different according to the kinds of plant and concentrations of lead, It
seemed that plant growth could be inhibited by ihe inhibition of the metabolism
concerned with the precipitates between lead jon and other anioms.
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Table 1. The formation of precipitates between
lead ion and each anion

PH range
Chemicals Anions i~v3 3~5 5~~T7 79 9~12
KH,FO, H,PO,- F o+ 4+ 4+ 0+
Na,HPO, HPO,>- F 4+ =+ o+
Na, PO, POg- N s S
Na,;50, S0, F o+ o+ 4+ +
Mg S0, 50,2 * + 4+ + 0+
Mn SO, 50,2 T 4+ 4+ =+
H.McO, MoQ,2- = + 4+ o+
Ca(NO.), NO,- - - F + +
K¢l Cl- - - F 4+ o+
H,BO, BO#- - - F + o+
KI I- - - T 4+

{+): Formation of precipitates,
(~); No formation of precipitates,
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Table 2. The comparison of permination rate
in the different conceniration of Iead

Pb(ppm)

H‘\‘—‘H-..._‘_

1 10 160 1000
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Glycine max 95.5
97.9
95.3
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$5.9
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96.2

95.0
97.3
96. 0
96.5

95.3
96.9
9.4
90.7

00.0
00.0
00.0
00.0
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Setaric virdis
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Fig, 1. The growth of plants in the different
concentration of lead.
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Table 2. The recovery of germination rates after seeds were transferred from inhibited conditions

by lead to lead free Hoagland solution

~——__ Fh(ppm)
0 1 10 100 1000 5000 10000
Seeds \
Clycine max 95.5 96.1 96.0 95.5 93.0 75.6 45.5
Triticum vulgare 98.0 97.8 97.7 97.3 97.0 77.3 50.0
Setaria viridis 95.3 96.5 96.3 92.0 36.1 11.9 00.0
Digitaria sanguinalis 97.0 97.7 Q7.0 93.2 61.7 15.6 00.0

Unit: 9
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Table 4. The germination of seeds trested with the different conceatrations ¢f lead in the soil

e Pb{ppm)

——

S ] 1 10 160 1000 5000 10000
Seeds I -
Glycine max 96.5 95.9 93.4 93.7 95.5 93.8 83.0
Triticum vulgare 97.1 97.5 97.8 97.3 - 97.2 97.5 87.5
Setaria viridis 95.0 95.6 95.2 96-1 - 94.5 95.3 75. 1
Digitaria sangutnalis 25.1 96.9 96.3 95.5 96.2 95.7 83.7
Unit: %
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Fig. 2. The growing recovery of plants transferred
to lead free Hoagland solution. —O—, Glycine
max;. —@—, Triticum vulgare; —AN—, Selaria
viridis; —¥.—, Digitaria sanguinalis.
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ferent concentration of lead.
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