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Table 1. Changes of dry weights (g DW/plant ;
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means +S8D) of stem, leaf and root of four | egume plants treated with 0, 10, 40 and 100mM
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 1.4940.04a 1.76£0.03a 0.74+0.02a
10 0.84+0.01b 1.44£0.01b 0.50+0.01b

40 0.23£0.01c 0.9240.08¢ 0.194+0.01¢c

100 0.1410.01c 0.651:0.07c 0.12%+0.01¢

N-Supply 0 2.07+0.03a 2.1340.03b 1.6240.04a

10 2.16£0.01a 2.70+0.04a 1.324+0.03a

40 0.77+0.03b 1.744-0.08¢ 0.49+0.02b

100 0.44+0.02b 1.3240.05d 0.172£0.01b

P. angularis N-Free 0 1.46+0.07a 1.15£0.05a 0.65+0.03a
10 1.041:0.07b 1.111:0.07a 0.76£0.05a

40 0.36 +:0.04c 0.39£0.11b 0.22+0.02b

100 0.05+0.01d 0.19£0.17¢ 0.1240.02b

N-Supply 0 1.07£0.05a 1.4140.03a 1.66+0.05a

10 1.37+0.05a 1.5940.03a 1.71£0.06a

40 0.25+0.01b 0.5140.06b 0.30+0.02b

100 0.11£0.01b 0.1440.03¢ 0.09+0.01b

C. tora N-Free 0 0.32+0.02a 0.261:0.01a 0.19+£0.01a
10 025+0.01a 0.160.01b 0.1740.01a

40 0.191+0.02a 0.12£0.01b 0.08+0.01a

100 0.1940.04a 0.14£0.03b 0.08+0.02a

N-Supply 0 0.78+0.02a 0.93£0.02a 0.56+0.01a

10 0.82+0.05a 0.85+0.06ab 0.5040.03a

40 0.65+0.05a 0.63 £0.04bc 0.29+0.02b

100 0.78+0.08a 0.71£0.07¢ 0.260.03b

A. julibrissin N-Free 0 0.16£0.01a 0.08%0.00a 0.15+0.01a
10 0.12+0.01a 0.064:0.01a 0.10+0.01b

40 0.05+0.02b 0.03£0.01b 0.04+0.01c

100 0.0310.01b 0.02£0.01b 0.02+0.01c

N-Supply 0 0.10+0.01c 0.104+0.0l¢c 0.04+0.01d

10 0.25+0.03b 0.14%0.02b 0.11£0.01c

40 0.44+0.05a 0.23%0.03a 0.21£0.02a

106 0.33+0.02ab 0.1440.01b 0.16+£0.01b

For each plant part, statistically significant differences between treatments are denoted with 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 total nitrogen contents (Insoluble-N, Amino acids-N, NOs-N) (# M/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 NH4NO;)
at the 2nd harvest (28th day after treatments).

For each plant nitrogen contents, statistically significant differences between treatments are denoted with
different superscript letters (tested with a one-way ANOVA, multiple range test after Scheffe; P <0.05).
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g. 2. Changes of amino acids (¢ M/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 NH,NOs) at the 2nd harvest (28th day
treatments).
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alon, 2o A9 724 100 mM NaCl X 2] F-ol A 2 At A} F23lo] 299 TF 2 FENHNO; -N, NO; -N, NH; - N;
9 F& B AER dE A urear} )R EL AR &4 hE 9 2.5, 5 mM and Control(N-free)E a3l ZdA 0, 10, 20,
BollAM 7 B FEFE AAT A FEAEY A6k = 40 & 80 mM NaCl& A2J3te], a9 9 & Ao 42 A%
B olE AZAY A48 FAARFYoR A4AT @9, 7 Ay AEg g Wake At Table 2).

gaiel ARG GRAEG L o F Ah T2 57 PEEY A 92 525 mM N)EUE 2 555 mM
SHAAIRE opul At S A Wsst glo] T e 23 v N)o] NHINO; -N& At 24-¢ 5 22 44s 1oy
9§ 02 S BAHFig 1). ol FE% 7t Y3 534 (AR AET ] 279 149]), NH ~-NS A2 734 4
DNA sequence”} &4 3}5]0] 3~6A17F oo 2EH A4 oy A3 Ak ol 84 o] iR & FAH Ao R 9F

og A

-_

Fo] FrHThE B 22 whg7]7t 17aake AT gt ARt F3g ARANE Hoih ditdor 39 A
o] AT WHAHYS A0 2 PZAHTHClase of al. 1990). &, 2EAN D W27A0] Qo] Ao EEMTE pH 65 1)

g, F $AskY o5 4% FHAEL HaAe dAe 9= gEA Yeul(FH ko 1985), AEA7F N -N2 F3
E YEIIEGE R o 38T 2ol ol W RN FIR HE WEstoan Eg o8 E A2 vt
WS Zete 23R 2002 F13)E wEeR oW ofeh Hele) MRS FRANFHOEN B A E 2t
29 2 25yt G 3 TR FHHAAE FHE) 96 = Ao AZEHGlass 1988). wWaka NH;-N& A28 o
o EZEH 2 7P WA AANEE Hole dFE A 4 A, el Hel AEvts Bl e gol FEHLE &

Table 2. Changes of stems, leaves and roots dry weight (g DW/plant ; means+SD) grown in semi-solution culture under various nitrogen sources
supply of four legume plants treated with 0, 10, 20, 40 and 80 mM NaCl (NHLNO; =N, NO; - N, NH; -N; 2.5, 5 mM and Control(N-free))
at the 2nd harvest (30th day after treatments).

Con. aCl(mM)
Or; 0 10 20 40 30
& {(mM) @\

N-free Control 1.58£0.59b 1.97+0.49a 1.26+0.45a 0.66£0.5% 0.25+0.13a
NO; 1.25+0.29a 120%0.21c 1.34£0.46b 0.46+0.22a 0.28+0.37a
Leaf 2.5mM NH/NO; 1.48%0.54¢ 1.3940.25a 0.85+0.31a 0.26+0.13b 0.73+0.00a
NH; 1.05£0.06b 0.53£0.63b 0.78+0.61ab plant died plant died
NO3 1.35+0.29d 1.27+£0.14a 1.23+0.48a 028%0.21a 0.23+0.03a
SmM NH4NO; 2.18£0.29¢ 1.491+0.36b 1.15+0.37b 0.74£0.14b plant died
NH, 0.30%0.13b 0.02+0.01b 0.03x0c plant died plant died
N-free Control 1.12£0.49b 0.89+0.36¢ 0.87£0.36b 0.43+0.16b 0.3140.09
NO; 0.87+0.30a 1.04+0.19a 0.51£0.39% 0.53%+0.09a 0.50£0.1%
Stem 2.5mM NHNO; 1.07£0.35¢ 1.28+0.12b 0.88+0.26a 0.40+0.15¢ 0.62+0.00c
NH4 0.85£0.09¢ 0.47+0.33¢ 0.68£0.18¢ plant died plant died
NO; 1.15+0.27¢ 1.02£0.05a 0.94+0.32a 0.44+0.13a 0.33£0.09a
SmM NH4NO; 1.55+0.27¢ 1.324-0.25¢ 0.9740.34b 0.60+0.10b plant died
NH, 1.1940.20b 0.37£0.04b 0.42£0.00¢c plant died plant died
N-free Control 0.67b 0.50b 0.30¢ 0.43¢ 0.19a
NO; 0.63a 0.72¢ 0.36d 0.38a 0.10a
Root 2.5mM NHNO; 0.63d 0.76a 0.65a 0.36b 0.37¢
NH,4 0.47¢ 0.29b 0.47b plant died plant died
NO; 0.72d 0.74a 0.72a 0.30a 0.23a
SmM NHsNO; 0.95¢ 0.94b 0.61b 0.44b plant died
NH; 0.18b 0.20b 0.22¢ plant died plant died

For each plant parts, statistically significant differences between treatments are denoted with letters beside SD(tested with a one-way ANOVA,
multiple range test after Scheffe; P<0.05).
*ND : Not Determined
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Effects of Nitrogen Application on the Patterns of Amino Acids,
Nitrogen Contents and Growth Response of Four Legume Plants
under Saline Conditions

Bae, Jeong-Jin, Yeon-Sk Choo, Jin-A Kim, Kwang-Soo Roh*, Jong-Suk Song™ and Seung-Dal Song
Department of Biology, Kyungpook National University, Daegu, 702-701, Korea
Department of Biology, Keimyung University, Daegu, 704-701, Korea*

Department of Biology, Andong National University, Andong, 760-749, Korea**

ABSTRACT : Four legume plants showed better growth by the external nitrogen supply rather than the
symbiotic nitrogen fixation only under salt additions. In case of Glycine max and Phaseolus angularis, total
nitrogen contents decreased by high salinity level but their amino acid levels significantly increased with the
increase of salt treatments and indicated high soluble-finsoluble-N ratios. Cassia tora and Albizzia julibrissin
contained less amino acids than G. max and P. angularis but total N (esp. insoluble N fraction) increased with
higher salt levels. Asparagine occurred as a main amino acid especially in G. max and P. angularis and can
be seen as potential N-storage form in these plants. It might be play an important role for the osmoregulation
mechanism under the saline condition. Meanwhile, to investigate what kinds of nitrogen sources are effective
for overcoming salt stress on soybean plants, various N forms and concentrations (NHsNO3; - N, NOs; - N, NH4-
N; 2.5 and 5 mM) were additionally supplied to the salt gradient medium. Soybean plants treated with NHiNO;
—N showed the best growth up to 40 mM NaCl and NO; -fed plants indicated good growth even at 80 mM
NaCl treatments. Contrary to NHsNO;— and NO;-fed plants, NH," ~fed plants showed remarkable growth
reduction and died by 40 and 80 mM NaCl treatments after the first harvest (15th day). Consequently, these
results suggest that salt excluding and resistant capacities of soybean plants under NaCl treatments are
increased in order of NHs — N, control, NO; ~N and NHsNO3z - N depending on N concentration except NHs -N
treatments.
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Appendix 1. Analysis of variance amino acids (# mol/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 NH:NOs) (tested with one-way ANOVA, multiple
range test after Scheffe; P<(0.05).
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*ND ; Not Determined.



