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Abstract ©

The present work studied (1) the
localization of NaCl-inhibited root
growth of rice seedlings, (2) the
relative importance of Na* and CI
in NaCl-inhibited root growth of
rice seedlings, (3) the relationship
between NH," accumulation and
NaCl-induced proline accumulation
in rice leaves. Results de-
monstrated that NaCl-inhibited root
growth was mainly localized in the
apical part of roots and NaCl-
inhibited root growth was
attributable to Na* rather than CI..
NaCl was effective in promoting
senescence and in increasing NH,"
content of detached rice leaves.
NaCl-induced NH,* accumulation
was due to enhanced nitrate
reduction and decreased GS
Exogenous NH,Cl,

which caused an accumulation of

activity.

NH," in detached rice leaves, also

promoted senescence. It was

found that increase in NH," content
preceded the occurrence of
senescence caused by Na&l. The
current results suggest th%t NH,"
accumulation is  linked to
NaCl-induced leaf senescence.
Proline accumulation caused \y
NaCl was related to pr(;teolysis, am
increase in  ornithine-6-amino-
transferase activity, a decrease in
proline dehydrogenase activity, and
a decrease in proline utilization.
Results also show that proline
accumulation caused by NaCl was
associated with NH," accumu-

lation.
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Figure 1. Effect of NaCl on the growth of apical and basel parts of rice roots.
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Figure 2. Effect of NaCl on CI' and Na* contents, cell wall peroxidase (POD)

activity, and H,0,, proline and NH,"* contents in the apical and basel parts of rice

seedlings.

All measurements were made 24 h after treatment.
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Figure 3. Effects of NaCl and Na-gluconate on root growth and
Na* and CI™ levels in roots of rice seedlings. Root growth and |
Nat and CI~ levels were measured after 5 days of treatment. Bars \\
represent standard errors (n=4). {
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Figure 5. Time courses of NaCl effect on the contents of Chl, pro-
tein, and NH7 in detached rice leaves. Detached rice leaves were
incubated in 5 mM sodium phosphate buffer (pH 7.0) with or with-
out NaCl (200 mM) in the light. Vertical bars represent standard
errors (n = 4).
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Figure 4 Effects of NaCl (100 mM) and Na-gluconate (50 mM) on
ammonium, proline and H,O; levels, and cell wall POD activity in

roots of rice seedlings. All measurements were made after 5 days of

treatment. Bars represent standard errors (n=4).
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Figure g Effect-of NH,C1 on Chl, protein and NH} contents, and

_ethylene producnon in the detached rice leaves. Detached rice
leaves were incubated in 5 mM sodium phosphate buffer (pH 7.0)
in the presence of NaCl (0-200 mM). Measurements were made 3
days after treatment in the light. Vertical bars represent standard

.errors (n = 4).
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Figure % Time courses of NaCl effect on the contents of NHZ and
pitrate, and activity and specific activity of GS in detached rice
leaves. Detached rice leaves were incubated in 5 mM sodium phos-
phate buffer (pH 7.0) with or without NaCl (200 mM) in the light.
Vertical bars represent standard errors (n=4).
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Figure 7 Time courses of the NaCl effect on glutamic acid (Glu),
ornithine (Omn), and arginine (Arg) contents in detached rice leaves.
Detached rice leaves were incubated in 5 mM sodium phosphate
buffer (pH 7.0) in the presence or absence of NaCl (200 mM) in
the light. Vertical bars represent standard errors (n=4).
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Figure {fo Time courses of the NaCl effect on the activities or specific activities of A'-pyrroline-5-carboxylate reductase (PSCR), ornithine-
d-aminotransferase (OAT), and proline dehydrogenase (PDH) in detached rice leaves. Detached rice leaves were incubated in 50 mM sodium
phosphate buffer (pH 7.0) in the presence or absence of NaCl (200 mM) in the light. Vertical bars represent standard errors (n=4).

Table f. Proline content in omnithine-pretreated detached rice
leaves incubated in sodium phosphate buffer in the presence or ab-
sence of NaCl

'I:reatrnent Proline, umol g~! FW

H,0,3h 0.77+0.17 ‘r
Ornithine, 3 h 27.13+0.68
Ornithine, 3 h — Control, 8 h 14.14£1.35 Q
Ornithine, 3h — NaCl, 8 h 18.27£1.12 ;

Detached rice leaves were pretreated with S0 mM omnithine for 3 |
h in the light and then incubated in sodium phosphate buffer (5
mM, pH 7.0) in the presence or absence of NaCl (200 mM) for 8 h

in the light. Means +S.E. (n=4).



