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Abstract

We analyzed the patterns of mineral ions and growth responses among symbiotic nitrogen fixing legumes by
external nitrogen applications under salt gradients. Glycine max, Phaseolus angularis and Albizzia julibrissin showed
remarkable growth inhibition above 40 mM NaCl treatments, but Cassia tora did not exhibit any visible injury
symptom up to 100 mM NaCl treatments. As to ionic pattern, the Na* and CI' contents in leaves of G. max, P.
angularis and A. julibrissin progressively increased with higher contents of external salinity. Compared to other plants,
C. tora excluded Na" more efficiently and maintained rather constant ionic contents in spite of high salt levels. With
a few exception, these 4 legume plants exhibited better growth by the external nitrogen supply rather than the
contribution of symbiotic nitrogen fixation only under saline condition.
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Table 1. Changes of dry weights (g DW/plant ; means+SD) of shoots (stems and leaves) and roots of four legume
plants treated with 0, 10, 40 and 100 mM NaCl at the presence of N supply (0 and 2.5 mM NH;NO;) at the
3rd harvest (42 days after treatments)

Plant species Nitrogen NaCl (mM) Leaf Stem Root
G. max N-Free 0 1.49+0.04° 1.76+0.03° 0.74+0.02°
10 0.84+0.01° 1.44+0.01° 0.50+0.01°
40 0.23+0.01 0.9210.08° 0.19+0.01°
100 0.14+0.01° 0.65+0.07 0.12+0.01¢
N-Supply 0 2.07+0.03 213+0.03° 1.62+0.04°
10 216+0.01° 2.70+0.04° 1.3240.03°
40 0.77+0.03° 1.74+0.08° 0.49+0.02°
100 0.44+0.02° 132+0.05° 0.17+0.01°
P. angularis N-Free 0 1.46+0.07° 1.15+0.05° 0.65+0.03*
10 1.04+0.07° 1.11+0.07° 0.76+0.05°
40 0.3610.04° 039+0.11° 0.22+0.02°
100 0.05+0.01¢ 019+0.17° 0.12+0.02°
N-Supply 0 1.07£0.05% 1.41+0.03° 1.66%0.05°
10 1.37+0.05° 159003 1.71+0.06°
40 0.25+0.01° 0.51+0.06° 0.30+0.02°
100 0.11+0.01° 0.14+0.03 0.09+0.01°
C. tora N-Free 0 0.32+0.02° 0.26+0.01° 0.19+0.01°
10 0.25+0.01° 0.16+0.01° 0.1740.01
40 0.19+0.02° 012£0.01° 0.0810.01°
100 0.19+0.04° 0.14+0.03° 0.08+0.02°
N-Supply 0 0.78+0.02* 0.93+0.02° 0.56+0.01°
10 0.82+0.05° 0.85+0.06™ 0.50+0.03*
40 0.65+0.05" 0.63+0.04% 0.29+0.02°
100 0.78+0.08 0.71+0.07 026+0.03°
A. Julibrissin N-Free 0 0.16%0.01° 0.08 +0.00° 0.15+0.01°
10 0.12+0.01° 0.060.01° 0.10+0.01°
40 0.05%0.02° 0.03£0.01° 0.04+0.01°
100 0.03+0.01° 0.02+0.01° 0.02+0.01°
N-Supply 0 0.10+0.01° 0.10+0.01° 0.04+0.01°
10 0.25+0.03° 0.14£0.02° 0.11+0.01°
40 0.44+0.05° 0.23+0.03 0.21+0.02*
100 0.33+0.02°° 0.14+0.01° 0.16+0.01°

For each plant parts, statistically significant differences between treatments are denoted with different superscript letters beside SD
(tested with a one-way ANOVA, multiple range test after Scheffe; P<0.05).
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Fig. 1. Changes of leaf relative growth rate (RGR) of four legume plants treated with 0, 10, 40 and 100 mM NaCl at
the presence of nitrogen supply (0 and 2.5 mM NHNO3).
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Fig. 2. Changes of ionic contents (Jeq/g plant water) in leaves of four legume plants treated with 0, 10, 40 and 100

mM NaCl at the presence of nitrogen supply (0 and 2.5 mM NHiNO;) at the 2nd harvest (28 days after
treatments).
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Appendix 1. Analysis of variance ionic contents (ueq/g plant water) by nitrogen supply and salt concentration Letters
denote significant differences between plant species according to nitrogen supply (0 and 2.5 mM NHNO3)
{tested with a one-way ANOVA, multiple range test after Scheffe; P<0.05).

Plant species  Nitrogen =~ NaCl (mM) Na K Ca Mg a NO3 SO4
G. max N-Free 0 c b C C c a b
10 C b C C be a b
40 b b b b b a b
100 a a a a a a
N-Supply 0 c c b b c b be
10 C c b b be b b
40 a b a b b b c
100 b a a a a a a
P. angularis N-Free 0 b b b b b b b
10 c b b b b b b
40 b b b b b b b
100 a a a a a a
N-Supply 0 a b . a b b b
10
40 . ab a a a a a
100 ND : 2 e :
C. tora N-Free 0 a a a b c c C
10 b ab C a a
40 C be b a b bc b
100 bc c b ab a b b
N-Supply 0 d b c b c be d
10 C C b a C C o
40 b b a a b b b
100 a a a a a a a
A. Julibrissin N-Free 0 b
10 b b b b b a b
40 b b b a ab
100 ND a 2 ? 2
N-Supply 0 C a C C C a a
10 b a b bc C a c
40 a a b ab b a c
100 b a a a a b

*ND; Not determined.
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Fig. 3. Changes of total nitrogen contents (tM/g DW) in leaves of four legume plants treated with 0, 10, 40 and 100
mM NaCl at the presence of nitrogen supply (0 and 2.5 mM NH;NOs) at the 2nd harvest (28 days after
treatments).

For each plant parts, statistically significant differences between treatments are denoted with different superscript letters
beside SD (tested with a one-way ANOVA, multiple range test after Scheffe; P<0.05).
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