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S A E) B A 25(2): 101 ~107, 2002 Korean J. Fcol
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uf, Be] 25 o] Axd2 R g o 458 236,
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A& S Aslste 8.900] Huh B FH oA vehde, 5548 98 X FHAY, gy A 12
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T Author for correspondence; Phone: 82-53-950-5348, e-mail: sdsong@knu.ac.kr

- 101 -



Fiol a8 A

Bed, QAW vl g w2 SN AgEn 2O KCaY), 1
22 glycinebetaine §Heke} Z7p Fol dmbd o LA U}
(Breckle 1990, Choo 1995). o1& wloj5=3} »]—"{—9 & 37 oy
A4S W AdREs B2d AL AAs K Amiplex.
Halimione. Salsola), &8 H& d4stE &sid; Suaeda
Salicornia), MEHA A5FZHEH glycinebetaines] & #(of;
Spinach. Beta)¥t 7+ 712Eo] By E 7 2 tHWyn Jones and

Storey 1981, Reiman and Breckle 1988),
& A relubeke] ok dfle] -Hals wolEilel

T

AYE FErtte Aol 2ojo) gistel 9 $7 i) A) —‘r"
9

o

G B} o]t 4D Gel N ol Lo e
goleel wash Aagel WaE Auney, AEEEE
]

154

© i T X
Z8E39 glycinebetaines} proline] W3 #e1L A aksial=
A B0z et

oAy ] WEE 8o S ZFol ol A EE A
apetztel e i“g"}t U 2(Suaeda japonica), 55md]

(Salicornia  herbaceacea)ot NAZ AWM EY UE Zol(Beta

vulgaris var. ciclayg et AWz EE0E g7 B
A Ak Fake) 2ol W8 o)A sty 2
THAAL ol FRANM 25 Fdsth

A7Z st Z-7F 1% HeCl 2 2%
=710l oAl A el g A Feha
ol 9em)ofl o143t} 1597+ Hoagland
L, 2719 Zo) 7} ¢k Sem Rk 7 E A
S w A/ 15, 171002 348t
, 50, 100, 200, 400 mM NaCl ¢} ¢ =
tHél 7% 100 mM NaCl #2]te] &
= AEE 3RO dg T EA

‘}0

ﬂ—am L

o 3¢ 1
AZA7 Y& 4 71(UDY cyclone sample mil)E F¢=Z 7
EF ZES 15 mlol AR 05 g 2T 100C Z8)e] 147
3 5 AT £ 25 mE B35, J47)(GF/C, 1.2 pm)

ME FFA F7) 20l 2(Cl, NOs ™, SO )& IC(lon Chro-
matography; Column, Sykam LCA Al4; Eluat, 7.5 mM Na.COs:
Flow rate, 1.5 mi/min)=Z 483191 17, 5-7] 9ol &(Na', K7, Mg,

e etz A 25 A 25

Ca™)2 ICP (Inductively Coupled Plasma; Jobinyvon 38 Plus)&
FRAAYG HFERRE 35 A28 97 23
Mo o] &3 Osmometer (Micro-Osmometer 3MO,
Advanced Instruments)® 2439tk A7) ArvE 2% AJ5(1
mhE 250 FH4 3 miE J48te] H7]AEEA (Cheek mate
90; Mettler-Toledo)Z. 24314 ). GlycinebetaineZ} proline®] &}
FE FE AR 4 5mlE 254 8§ mIE 846te] o]& T
71 %, speedvac® 2 7AFA)7)Z I mle) D:Oo] =:a)x NMR
Spectrometer (Unity Plus 300NMR Spectrometer, Varian Co.)2 #
259l
N“z\] o] & Ah gFL micro-Kjeldah' 02 E 4549

9 A& oF 50 mgE Kjeldahi-flaskel] 277 B8] Z0)Al(K.SOy:
(uSO4 =9:1 ww)e} 2HHH,SO,) | miE A 7hste] 500 ~600C ol
A 307 ok Bajak 5, ZR(40% NaOH)sha} wH ol ob
FE 002 N 3hbel) FFAA, dxdo g dasd,

Y =]
LeE

ad 3

I E TE Al e 3% A8 o) AEde] W
= Fig. 154 2o}

Az Fr19%0] o] oa) ehau el vls) A2 ako]
#F2 AT F FEEF 400 mM7ER] =9o)) uha) o) 2ol B)E)
oFHe] g HArh o]l Hlg), FEntrlE 7] gofe) et

Nutrient strencth
68 5 V1 i3 110
0.5
~ ca . ]
| [TRTTITETT
<3

o

@ 3.8

o 0.6

i)

o 0.4 * " .o, 3
ST I T
» 0 . l ] l B I I

o

u‘é’ 0.8 o

Eéz

B

05 13 20 40

05 10 20 40

Salt treatment {x¥ NaCl X :(j

Fig. 1. Effects of mineral nutritions and salts gradients on leaf dry
weight of three species of Chenopodiaceae (A, Suaeda Japonica; B,
Salicornia herbacea; C, Beta vulgaris). N.S. (Nutrient strength) : 1/1,
Hoagland complete solution; 1/3, 1/5 diluted solution; 1/10, 1/10
diluted sofution. Narrow bars on histograms mean standard error.
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Fig. 3. Effects of mineral nutritions and salts gradients on the total
nitrogen contents in leaves of three species of Chenopodiaceae (A.
Suaeda japonica; B, Salicornia herbacea; C, Beta vulgaris). N.S.
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solution; 1710, 1/10 diluted solution. Narrow bars on histograms mean

(Nutrient strength) : 1/1, Hoagland complete solution: 1/3

standard error.
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Suaeda japonica, B, Salicornia herbacea; C, Beta vulgaris). N.S.
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Adaptations and Physiological Characteristics of Three Chenopodiaceae
Species under Saline Environments
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ABSTRACT : Three species of Chenopodiaceae, i.e. Suaeda japonica, Salicomia herbacea, Beta vulgaris var.
cicla, were investigated to compare the physiological characteristics through ionic balances and osmoregulations
under different environmental salt gradients. Plants were harvested in two weeks from treatments with salt
gradients (0, 50, 100, 200 and 400 mM NaCl) and mineral nutrition gradients (1/1, 1/5, 1/10 dilutions of
Hoagland solution). Plants were analyzed for growth responses, ionic balances, osmolalities, conductivities,
glycinebetaine and proline contents quantitatively. Three plants of Chenopodiaceae accumulated salts into
tissues unlike some salt sensitive species, and showed unique adaptation patterns to overcome saline
environments, ie. strong growth stimulation for Salicomia herbacea, growth negative tolerance for Suaeda
Jjaponica, and growth positive tolerance for Beta vulgaris var. cicla. The absorption of inorganic Ca”" ions was
inhibited remarkably due to the excess uptake of Na" with increasing salinity. The K' content in plants was
significantly reduced with increasing salinity. Total nitrogen content was reduced as mineral nutritions and salinity
increases. Conductivity and osmolality increased with increasing salinity regardless of mineral nutritions. The
ranges of glycinebetaine and proline contents were 0.2~2.5 :M/g plant water and 0.1~0.6 xM/g plant water,
respectively.

Key words : Beta vulgaris var. cicla, Glycinebetaine, lonic pattems, Proline, Salicomia herbacea, Salinity, Suaeda
Jjaponica




