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Azxgle] 9%

AL FHAEY A% g g AAde JFS ] ko 4% FHES A9ste] 100 mM
7HA19] NaCl& A2Jetelet. G-1724 o2 4ejzl e T2 d7 527t S7H wet F da o]
A2} sk Wi, opu)ieat S @43 S7K100 mM NaCl A28 tlF FA4L7) 4 iz 47
whyste] & 7HAEEE 24 HIE BATh fiRAoE A WS Hole 117dAte}t AHAuT-£ ot
=ARS A9 FHratA] wkor, A el wel F Aa EHES] B8 Ah)o] HAF Tk e
Bt tFeF B2 ov| =4t F asparagine (Asn)S THFOE ot om, Asn o5 2189 tixEA<Ql 2
29 5% 9 AP ZA G& BN o]F AE9 AxA Y AFRAEd #dshe AoE AztHh
A At Ao te 24 2 FEY 4T 5 mM NH4N03 N HgFX 71 & DETF
(10mM NaCl H2]7¢] AR5 Fe] 75 EHZ?LA oF 151y YL, NH NS 353 A5 A4S
A4E FuotA B TR o] A= lon, A 15¢ o]%F 40JJr 80 mM NaCl 2]l A 257
AR webA o) AR NHeN EHZ:[L NO:-N, NH,NO;-N9| £02 AirFFego] ZI184E
Aol tigk Aol Skete Aow UrE‘r‘;lD}.
AAo] - i, oFriedl, asparagine, 9, A4, FALYH
HEAR AE2AEARE opvledh WEl ARA B3
G 2, 39F Tl Qor, 53] AR &8 2 oplite o
SAstoll A A WA B Joddhe AoE A
AQE oM A& ASTHOZRE GS Eeeh Tkt A THLarcher 1995)
7 2EH 20 kZHY, H2 A2 HE] A& wHebA, B E’—Jﬂroﬂ &ahe tiFet B(E-IHA B,
2 Whsdo R s EXY ARt 7kEstE gle 4 07 et lﬁh ZHWr o] g3te] 9FAo R AAE FF
“Jo]tHWyn Jones 1981, Vose 1983). 3 = A AaE %%6}11 @3 LFAF] FAel st 4
EY ol 15=9 duF2 o= s A=A wA He 23S BT FAE e FSE Yo d BAstelA
ZEf & FRANAY 24, 3ol 54 121 FUE O|F 4% FHAE Slo] Fo FAh 5Y F AauAiES
7o 508 5% ol ﬁ‘ﬂ«l BT EFH ALl osf 3% Hladtal, B A9 F9 Y] A ojud dad 2 A
o] A& EtHGreenway and Munns 1980, Marschner 1995). A2TE UTY o 87 FEo| adAIE ¥e|aAt st

AT o) TEE 4L EAZ vgd el 53
putrecine 5-2] diamine 3} polyamine$] %2 s, 7129
Hot GEAY &3S doA F45EE AT (Flores
1990), Ca*'ole3} ZAgAo g Zgsle] wro] L27 . 7|53
AL dHste AoZ &AL UThEpstein ef al. 1963). ©]
2lgk St Aol WA R A8 9 AES A

ArreFo] HA3) ZHAE I %E}(Cheesman 1988 Szaboles 1989).

wEbA ¢ S8t Z}E‘r% AEES AES A% % /A9 A
SRS wEAT =, T v °§% Rz o AelAlz) o
ZH A EZA op7|E e o] EEAS S|Tjstn, o2 Qs W
Ashs AHFHEE S 717 tall vlEAg e AEAd ARE
HEAE T4 3K Gorham et al. 1980, Albert 1982, Popp 1984).

= HEZHQ FHAEQ W (Glycine max
Merr. cv. Eunha), (Phaseolus angularis W.F. Wight cv. Chungju)
& TYstol Hu BT 2 A9l A2 Yol ol§5w 9
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< 739N Cassia tora L)} T3 T 14 &2 &
UX-(Albizzia julibrissin Durazz)E ©]-8-3F93th
R EES
a7 #U O, B, AP B AR FAE 8
o 1A FEA 3 AE A W #AF 4% ) AAE
Qs 242 A maeh 4G : 1)ol EFE A7 25 an
o] plastic pote] o]AstAth ZHe] HES Aol 43
AAE 3 Rhizobium sp.& L= EYFENY FZAE pot
100 ml/day % o]EZF FFsFHoH, wjkde ZRT HFE
% F22 Hoagland 48 200 ml/day F53ke] A% 319 &
Aol A 52
) A, 9 A9 9 5
SRE AT 159 F 4 4832 4279 $A4TE
Jol, A27E 25 mM NHNO:E T53tT, 44
AaaAd AHoz gAY o5 F 1FE
o] AA T FFolA 0, 10, 40 F 100 mM NaCl &
Ak
ol

291 A4

ol

4= Hoagland §94-8 200 ml/day 35391, 25 THH L2 3
2x FEasith

2. UIFS 9 7 Fuo] BAHA AhY 2 A2FE 49

}Ll—iﬂj__izir-{li

) A&zA

HIgE 2719 tiF T4 o] 239 5Yg o s W
OFAIA, perliteE 23 plastic pot (10 x 9.5 cm)ll 2+ 17§44 o]
Astglor, FUF YO TitE HF3ko] Hoagland 8-
& saote] AAdF ok AN A5AZH

omw°

2) A4, GA 9 53

AE2AE NEFHEFEELT)Y 259 5 mMY] 2471 284 3
T AAYNHNON, NOs-N, NHi-N)9 77kA] A+

2 o] o5 229 0, 10, 20, 40 2 80 mM NaCly} wjofd-&
7 200 mliday FF3IRL, EA -4 AP T 159 402
28]9] AA 3WtEo 2 F354 .

2 Micro-KjeldahH .2 G 39T A&
A Qo] AZELAF oF 50 mgs Kjeldahl flaskol] ¥ E3|=
o A|(K,S04:CuS04 = 1:9)9} BAHAN 1 mlS 7kt 500 ~600
T A71200AM 3A7F &t #aligt & S/FAPE AA 0.02 N
H,S0,4 10 mlol] EA1711, 0.02N NaOHE 92 A3} NHy-N
o AxY%E 2AHYOM, 5 AAY%E ol eazRHET
o o5 SAHE NO»-N& Tld #HoZ 39tk

S S AEEIA) Al 26 A A3 5
3. ob:At £4
25 98 E7(UDY cyclore sample mil)Z Zo} ¥

5mle SHTFE WA 100T oA 147

2 25 mlE 9 pore size 1.2

Se4t 258 oo wEs

S AA o]z AHEA 7] (Phamacia Biochrom. 20; HPLC)E ©]

&3t 317k opv|AkS A HA4 BT B4R
£ 2} 589 98 AHKI:

:\ru

5
lo
[*)
1
a
o
2

=
P‘L
2
<

)]'

4. FAAY
=420 gk SAA 2= one-way ANOVAS 3] #45}
1, Scheffeel] ©J3 THEE|2~E(P<0.05)E 3FATH

A BN Az TR WE 4T TS A2
tﬂs_i}i Table 13} 2t}

T, 2, AAYEY] A%, 40 mM NaClA 2] T2E A8 go]
F43] 7 io}ﬂ AZsg o U 2174919 zu\_L:L:[L/] Ao
40 mM NaClAg]TollA] dof o3l As|=AS HolA] gkto
™, 100 mM NaClA 2] Foll M= A9 AL o] tjzo o
3 B2 128%9] A4S B vnAd doj B3 AL E%q

Qo) I3 FAD AF AhS DA TS BE ALFF
o § - Fol BAgle] A9 BEot Z71P) mhet B84 Ax
(B84 G HR A5t oyl =48 EP3Hel 14
H Axs] gHe 4R F1HE PP ngon, Ao
£ @ g2 x4t HJEJ‘”EHFIg 1). olske
YRHOR 1At ANIRE @ Ao gal 4k
W53, B84 D20 B4 FG0R, 7HeH 929 of
Heske W e ke Uehigin

BEE HET B TALESE Qo) v U 44
o] AA3 As|EE HIGA A B (glycophytes) 2 FHA ok
(Greenway and Munns 1980). &2 °o]& A& o AL dA
3] AAE Wt ofE} Bele AEFEIY AFE AAst A
AR A dask vvd 9 9|
Ef SE5E A A - 4
HlE S7MAA AR wEs %
(Greenway and Munns 1980, Albert 1982, Ball 1988, Dowton
1985).
& A A o5 4F FHAES] obu]eit e Fig.
o e glok o7k 29 39, & Aol o) Fotv]
gteko] HA3) Z71et9oH, Asnd Argd] & Fels)
U Pro= A HILE HolA] gkgith
om].;_q o= 7LZ /\Egﬂ/\ ;¢:].7ﬂoﬂ %
Gln, Z12]1 betaines®} 2 AAFFEZ(NCC; nitrogen con-
taining compounds)2] =2 o] R o] 9lom 53] o FHy
e o3 At AE-2 Asn, Arg, Gln 12| Prog} 22

AEA| o)A Asn,
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Table 1. Changes of dry weights (z DW/plant ;

NaCl at the presence of N supply (0 and 2.5 mM NHNOs) at the 3rd harvest (42 days after treatments).

FHAE @ WAl g 2agle) a3

137

means+SD) of stem, leaf and root of four 1 egume plants treated with 0, 10, 40 and 100mM

Plant species Nitrogen NaCl (mM) Leaf Stem Root

G. max N-Free 0 1.49£0.04a 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¢ 0.19+0.01¢c

100 0.14+0.01c 0.65+0.07¢ 0.124£0.01c

N-Supply 0 2.07+0.03a 2.13£0.03b 1.62+0.04a

10 2.16£0.01a 2.70+0.04a 1.32+0.03a

40 0.77+0.03b 1.74£0.08¢ 0.49£0.02b

100 0.44+0.02b 1.3240.05d 0.17£0.01b

P. angularis N-Free 0 1.46+0.07a 1.15£0.05a 0.65+0.03a
10 1.04£0.07b 1.11£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¢ 0.12+0.02b

N-Supply 0 1.07+0.05a 1.41+0.03a 1.66+0.05a

10 1.37£0.05a 1.59£0.03a 1.71+0.06a

40 0.25£0.01b 0.51+0.06b 0.30£0.02b

100 0.11+0.01b 0.14+0.03¢ 0.09+£0.01b

C. tora N-Free 0 0.3240.02a 0.26+0.01a 0.19+0.01a
10 0.25£0.01a 0.16+£0.01b 0.1740.01a

40 0.19+0.02a 0.12+0.01b 0.08+0.01a

100 0.19+0.04a 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 0.50+0.03a

40 0.65£0.05a 0.63+0.04bc 0.29+0.02b

100 0.78+0.08a 0.71+0.07¢ 0.26+0.03b

A. julibrissin N-Free 0 0.16+0.01a 0.08+0.00a 0.1540.01a
10 0.12£0.01a 0.06+0.01a 0.10£0.01b

40 0.05£0.02b 0.03+0.01b 0.04+0.01¢c

100 0.03+0.01b 0.02+£0.01b 0.02+£0.01c

N-Supply 0 0.10+0.01¢ 0.10£0.01¢ 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

100 0.33+0.02ab 0.14£0.01b 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).

ohlite o] FAS

= A7 IHEA

23 J8g g5, Asnd Gine

Azl #F A
(Pate 1975, Stewart and Lee 1979). 53] Pro=
29} e w2 FRIEA oA HAAO

}\]'OEH n“T:‘}—Zéoﬂ F

o1 EasHE

Q3 dgre o
v TrTas

%L

iy

A THFlores and
Galston 1984, Pulich 1986). ©]E o}m]:=Ake AEZ A lo]
FHAEY AW Aio F
Haglshe Aoz A o
o ~Ed

A op|
ol oh2} g4

B eds B
ol 2301

s

7A9= E3E vl QJthKetchum ef al. 1991, Voetberg and Sharp
1991, Delauney et al. 1993). 121} AL 4% F3H21E9] Prot

e o Ao w2 3 Ay
u]$- Hof o]& A& d%lﬂj‘éoﬂ HHE
g Ao Z AR YT} BoA Asno] 7}

Holz] ggkom 11 ol
ARE o] &HA X

oo o
XO]'L?SL_
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Fig. 1. Changes of total nitrogen contents (Insoluble-N, Amino acids-N, NO3-N) (iM/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 NHsNO;)
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).

A fuillriurin

150

Ardne scid colitew | wmal [ plant water |

FdarC] {md)
Fig. 2. Changes of amino acids (UM/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 NH4NO;) at the 2nd harvest (28th day
treatments).
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Table 2. Changes of stems, leaves and roots dry weight (g DW/plant ;

at the 2nd harvest (30th day after treatments).

A 7

a9l m3

223l g FF 4
2.5, 5 mM and Control(N-free))S &
40 & 80 mM NaCl& A 2js}ad,
A5 HElE
5] A9 W

N)9] NH:NOs:-NS 2|3t

x]-J,]. AX o]

st A%

9= A

o) 7%, okl

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 (NH4NOs-N, NO3-N, NH4-N; 2.5, 5 mM and Control(N-free))

01‘.:.

A= (Z =
WY FR H'E e e B 2Hss
oftje} BEj o] MEES ©
£ A2 g AZEKGlass 1988). wWelA NH,-NS
e xS Faf #YY o]

rc
O -

(25 mM N)E

Te xo
\__

Ao EN A A E
A

3

AT Ao

(=S D LN

A B2

, 21EA4 7 NHe-NS
_ﬁ_

%E(NHANOTN, NO3-N7 NH4-N;
Z294 0, 10, 20,
A9 2 Aol o A4
ZAFSFATHTable 2).

w0 kT

T T T o

I3 ngo
(AR BBl Eﬁi%fﬂ Lavl), NHoNS A2l
Hol 9o} 27, = 344 2
FA AAANE nee uao
9 Aango glof AA9 EPHEE pH
1985)

oz Fo
pH

&
=]
urs}
=

e

ks

Ao

Con. aCl(mM)

Organ (mM) Noforms 0 10 20 40 80
N-free Control 1.58+0.59b 1.97£0.4% 1.26+0.45a 0.66+0.59a 0.25+0.13a
NO; 1.25+0.29a 1.20+0.21¢ 1.34+0.46b 0.46+0.22a 0.28+0.37a
Leaf 2.5mM NH4NO; 1.48+0.54¢ 1.39£0.25a 0.85+0.31a 0.26+0.13b 0.73+0.00a
NH,4 1.05+0.06b 0.53£0.63b 0.78+0.61ab plant died plant died
NO; 1.35+0.29d 1.27+0.14a 1.23+0.48a 0.28+0.21a 0.23£0.03a
SmM NH4NO3 2.18+0.29¢ 1.491+0.36b 1.15+0.37b 0.74+0.14b plant died
NH,4 0.30+0.13b 0.02+0.01b 0.03+0c plant died plant died
N-free Control 1.1240.49b 0.89+0.36¢ 0.87£0.36b 0.430.16b 0.31+0.09b
NO; 0.87+0.30a 1.04£0.19a 0.5140.39¢ 0.53+0.09a 0.50+0.19a
Stem 2.5mM NH4NO; 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¢c plant died plant died
NO; 1.1540.27¢ 1.02£0.05a 0.94+0.32a 0.44+0.13a 0.33+0.09a
SmM NH4NO3 1.55+0.27¢ 1.3240.25¢ 0.97+0.34b 0.60+0.10b plant died
NH4 1.19£0.20b 0.37+0.04b 0.424+0.00¢c plant died plant died
N-free Control 0.67b 0.50b 0.30c 0.43c 0.19a
NO; 0.63a 0.72¢ 0.36d 0.38a 0.10a
Root 2.5mM NH4NO; 0.63d 0.76a 0.65a 0.36b 0.37¢
NH4 0.47¢c 0.29b 0.47b plant died plant died
NO; 0.72d 0.74a 0.72a 0.30a 0.23a
SmM NHNO; 0.95¢ 0.94b 0.61b 0.44b plant died
NH4 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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A% 4

A ol

‘”L

QbR S &

4o



2 g W okt o] ARG
AyZkgh E3F NHy o2& 540] Z3l7]
-GOGAT(Glutamine synthetase/Glutamate
synthase)] E4AE F3l Glu, Gnd} 22 FAS3EZ vy
o} Ao} 3=t GS-GOGAT E&Al GA] ol vllg- W17sh7] w
T F5E YEYoPL F8HA Kt AEAd Hol 54
< WA FozA A5 AL 6 Al LA ErhBourgeais
et al. 1992).

THEFA NHe-NS A2 g 459 4 ]9k 2
deloz Qs 7P AF ARANE 2 Aew
(Table 2). S, 21Eo] NO-NTHE F473lA HH,
2gagog Qs HEAUWR Cl-9 Fdol AAH=
AATE ThEF N0y FFE HAl EFOE OH o2&
37] o] Ede @eldtetan dit 22 dada
£ JAI5le] F=4 9] 7H(lime-induced chlorosis) 2 A7+
a7t 2R EHE
74

rlo

A&°] NHNOyNE ol8sHA =4, cre} =
< ozt Aagle] HeH F4E
FIB(pH 6.5) 0.2 A= 2lo] H
@Astel =28 Bl 713 B

foy = 5

Y Mo M Tk

f~ o ¥

to o to aju
o X =
o s o
o

(3
o >

B A ' I 1o
2

O
-

b T
rl

N

Y

o o
off
o

riot

ng b T
2
o
2

i, Mt M o
A
[>
[y
Lot}
N
K
=
<

o I

off b T H

tlo dfn pok

fo ri

N =8
_|.|>i Oﬁ
o 1
lo

ookt Hope

fru
o
EN)

H3, 4091 1985 EFTAE. Aok AL 356 p.

Albert, R. 1982. Halophyten. H. Kinzel (ed.), In: Pflanzenoekologie
und Mineralstoffwechsel. Ulmer Verlag, Stuttgart. pp. 33-204.

Ball, M.C. 1988. Salinity tolerance in the mangroves Aegiceras
corniculatum and Avicennia marina. 1. Water use in relation to
growth, carbon partitioning and salt balance. Aust. J. Plant
Physiol. 15: 447-464.

Bourgeais-Chaillou, P.F., Perez-Alfocea and G. Guerrier. 1992.
Comparative effects of N-sources in growth and physiological
response of soybean exposed to NaCl-stress. J. Exp. Bot. 254:
1125-1133.

Cheesman, J.M. 1988. Mechanism of salinity tolerance in plants.
Plant Physiol. 87: 547-550.

Clase, B., M. Dekeyser, M. Van den Bulcke, M. Van Montagu and
A. Caplan. 1990. Characterization of rice gene showing organ-
specific expression in response to salt stress and drought. Plant

H

] 2]

[e]

ol

e el3| ] A 26 A A3 &

!

Cell 2: 19-27.

Delauney, AJ.C., A.A. Hu, P.B.K. Kisher and D.P.S. Verma. 1993.
Cloning of ornithine fi-aminotransferase ¢cDNA from Vigna
aconitifolia by trans-complementation in Escherichia coli and
regulation of proline synthesis. J. Biol. Chem. 268: 18673-
18678.

Dowton, W.J.S. 1985. Growth and mineral composition of the
sultana grapevine as influenced by salinity and rootstock. Aust.
J. Agric. Res. 36: 425-434.

Epstein, E., D.W. Rains, and O.E. Elzam. 1963. Resolution of dual
mechanism of potassium absorption by barley roots. Proc.
Natl. Acad. Sci. U.S.A. 49: 684-692.

Flores, H.E. and A.W. Galston. 1984. Osmotic stress-induced
polyamine accumulation in cereal leaves. II. Relation to amino
acid pools. Plant physiol. 75: 110-113.

Flores, H.E. 1990. Polyamine and plant stress. In: Alscher R.G., J.R.
Cumming (eds.), Stress response in plants: adaptation and
acclimation mechanism. Wiley-Liss, New York, pp. 217-239.

Glass, A.D.M. 1988. Nitrogen uptake by plant roots. Animal and
Plant Science 1: 151-156.

Gorham, J., L.I. Hughes and R.G. Wyn Jones. 1980. Chemical
composition of salt marsh plant from Ynys Mon (Anglesey):
the concept of physiotypes. Plant, Cell and Environ. 3: 309-
318.

Greenway, H. and R. Munns. 1980. Mechanism of salt tolerance
in nonhalophytes. Annu. Rev. Plant Physiol. 31: 149-190.

Ketchum, R.E.B., R.C. Waren, L.J. Klima, F. Lopez-Gutierrez and
M.W. Nabors. 1991. The mechanism and regulation of proline
accumulation in suspension cultures of the halophytic grass
Distichlis spicata L. J. Plant Physiol. 137: 368-374.

Kinzel, H. 1982. Physiologische und Oekologische Charakteristik
von Pflanzen. In: H. Kinzel(ed.), Pflanzenoekologie und Mine-
ralstoffwechsel. Ulmer Verlag, Stuttgart. pp. 13-23.

Larcher, W. 1995. Physiological plant ecology (3 Ed.). Springer-
Verlag, Berlin, pp. 396-409.

Marschner, H. 1995. Mineral nutrition of higher plants. Academic
Press, London. pp. 657-680.

Pate, J.S. 1975. Exchange of solutes between phloem and xylem and
circulation in the whole plant. /n: M.H Zimmermann and
Milburm, J.A. (eds.), Encyclopedia of Plant Physiology. New
Series, Vol. 1. Springer-Verlag, Berlin, pp. 451-468.

Popp, M. 1984. Chemical composition of Australian mangroves. I.
Inorganic and organic acids. Z. Pflanzenphysiol. 113: 395-409.

Pulich, W.M. 1986. Variation in leaf solute amino acid and
ammonia content in subtropical grasses related to salinity
stress. Plant physiol. 80: 283-286.

Stewart, C.R. and J.A. Lee. 1979. The rate of proline accumulation



0004 69 % 39489 @ A o Ao &9 141

in halophytes. Planta 120: 279-289. characters in crop improvement with Phaseolus vulgaris L. as
Szabolcs, 1. 1989. Salt-affected soils. CRC Press, Boca Ratom, FL. a case of study. Plant Soil 72: 351-364.

pp. 120-143. Wyn Jones, R.G. 1981. Salt tolerance. In: C.B. Johnson (ed.),
Voetberg, G.S. and R.E. Sharp. 1991. Growth of the maize root at Physiological Processes Limiting Plant Productivity. Butter-

low water potentials. Il. Role of increased proline deposition worth, London. pp. 271-292.

in osmotic adjustment. Plant Physiol. 96: 1125-1130. (20033 5€ 229 A4 2003 6 169 A=)

Vose, P.B. 1983. Rationale of selection for specific nutritional

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-Sik 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-/insoluble-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, NO3-N, NHs-
N; 2.5 and 5 mM) were additionally supplied to the salt gradient medium. Soybean plants treated with NHsNO;
-N showed the best growth up to 40 mM NaCl and NOs-fed plants indicated good growth even at 80 mM
NaCl treatments. Contrary to NH;NO;- and NOs-fed plants, NHs'-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 NH4-N, control, NO3-N and NHsNOs-N depending on N concentration except NHs-N
treatments.
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Appendix 1. Analysis of variance amino acids (imol/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 NH4NO;) (tested with one-way ANOVA, multiple
range test after Scheffe; P<0.05).
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*ND ; Not Determined.



