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Abstract
Cd-tolerant
cultivars were used to study the effect of
CdCl, on nitrogen assimilation. On
treatment with CdCl,, NH,"
increased and glutamine synthetase (GS)

and Cd-sensitive rice

content

decreased rapidly in the leaves of the
Cd-sensitive cultivars (cv. Taichung Native
1, TN1) but not in the Cd-tolerant cultivar
(cv. Tainung 67). Pretreatment with
abscisic acid (ABA) enhanced Cd tolerance,
reduced Cd-induced NH;* accumulation,
and decrease in GS activity in leaves of TN1

seedlings. Exogenous application of the
ABA Dbiosynthesis inhibitor, fluridone,
decreased ABA content, reduced Cd

tolerance, increased NH,* content, and
decreased GS activity in leaves of TNG67.
Evidence is presented to show that
Cd-induced NH," accumulation in TNI
leaves is attributable to a decrease in GS
activity. Following treatment with CdCl,,
protein content decreased with a progressive
and substantial increase of protease activity
and total amino acids in TN1 leaves, but not
in TNG67 leaves. The pattern of
individual amino acids in Cd-treated leaves
of both cultivars were examined and, only in
TN1 seedling leaves a substantial increase in
the content of all amino acids analysed,
except for methionine, was recorded. The
decrease in methionine content in TNI
leaves treated with CdCl, was observed.

Key words: Oryza sativa L., Cd tolerance,

ammonium ion, amino acids
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Figure 1. Changes in chlorophyll, protein and Cd contents in the
second leaves of rice seedlings either untreated or treated with

Figure 2. Changes in NH} and GS activity in the second leaves of
rice seedlings either untreated or treated with CdCl, (0.5 mM).
Vertical bars represent standard errors (n = 4)

CdCl, (0.5 mM). Vertical bars represent standard errors (n = 4)
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Figure g Effect of ABA-pretreatment on the contents of chloro-
phyll, protein, NH3 and the activity of GS in the third leaves of
TN1 rice seedlings. TN1 rice seedlings were pretreated with ABA
for 2 d and then either untreated or treated with CdCl, (1.5 mM)
for 2 d. Vertical bars represent standard errors (n = 4)
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Table 1. Effect of fluridone on the contents of ABA, chlorophyll, protein and NH} and the activity of GS in the second leaves of TNG67 rice

seedlings.

Treatment ABA Chlorophyll Protein NH; GS activity
CdC12 Fluridone (pmol g~! FW) (mg g~' FW) (mg g~' FW) (umol g~! FW) (units g~! FW)
- - 538.6 + 30.6 33 +046 124 1.0 47 + 041 32+0.24
- + 252.0 £ 349 3.1+0.10 12.6 + 0.41 44 +£ 040 33+0.17
+ - 9914 + 117.8 28+021 125 £ 0.31 4.3 £ 0.39 2.8 £0.21
+ + 548.8 + 111.9 2.2 +0.07 8.0+ 0.79 6.1 £ 0.86 2.1+0.02

CdCl, (0.5 mM) or fluridone (0.2 mM) was added to the culture solution for 2 d. The data represent mean values + standard errors, n = 4.
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Figure 4, Changes in the contents of protein and total amino acids, and the activity of protease in the second leaves of rice seedlings un-
treated or treated with CdCl, (0.5 mM). Vertical bars represent S.E. (n = 3).
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Figure § Changes in the contents of glutamic acid (Glu), glutamine (Gln), aspartic acid (Asp), and asparagine (Asn) in the second leaves of
rice seedlings untreated or treated with CdCl, (0.5 mM). Vertical bars represent S.E. (n = 3).
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Figure & Changes in the contents of proline (Pro), omithine (Orn), arginine (Arg), and alanine (Ala) in the second leaves of rice seedlings
untreated or treated with CdCl, (0.5 mM). Vertical bars represent S.E. (n = 3).
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Figure 2 Changes in the content of methionine (Met) in the second leaves of rice seedlings untreated or treated with CdCl, (0.5 mM). :
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Vertical bars represent S.E. (n = 3).



