( | 2530)

capillary zone

capillary zone (Bells, 1983)

5 (
, 2531)
primary minerals
(anions)
(HCO3J exchangeable cations
(cations)
cation

(Yoshida, 1971) pH pH



rierrjj« ? ) Y

5

Fe Al sulphate
( , ,  2535)

(Yoshida, 1971)
osmotic pressure

(Szaboles, 1979)

1! 0-4
[ . 4-8 [ . 50 % (
, 2532)
(Kaddah  Fakhry Akbar Ponnamperuma, 1982) Greenway Munns
(1980) 3

(water availability)
(osmotic  stress)
(specific-iontoxicity) Greenway (1973)

(leaf necrosis)

(Glycine max L Merril) ~ Abel  MacKenzie (1963)
(source) (sink) (Greenway ~ Munns,
1980)

I



(2531)
photosynthate
Seemann  Critchley (1985)
conductance)
electrolyte

(Greenway, 1973)

growth)

{Glycine max (L) Merill)

(stomatal

Phaseolus vulgaris L

Delane (1982)
(leaf elongation)

Hordeum vulgare

180

(lon imbalance stress)

(water potential)

(Kramer, 1983)

differentiation
(reproductive
(vegetative growth)

-2 bars
-1 -9 bars
Bragg Ranson



(Moftah ~ Michel, 1987)

3.
C02 fixation (Kramer, 1983)
(Greenway Munns,
1980)
4,
(Cayuela , 199)
Spinach (Spinacea oleracea) (Coughlan  Wynjones, 1980)
5
( , 2537) (root/shoot
ratio) ,
(Shaihevet , 1995)

Robinson (1983)
Spinach (Spinacea oleracea)
200
' Yeo
(1985) (Oryza sativa L)
(stomatal aperture) C02

50 05



Hasson (1983) a Pea (Pisum sativum L CV. Alaska)
-1.08  -1.88 MPa ( esophyll)
Yeo (1985)
apoplast
Jones (1976)
(e'transport)
photosystem |
3
(
, 2537)
Seemann  Critchley (1985) Phaseolus vulgaris L.
150
57 Yeo Flowers (1983) Oryza
sativa L. 150-500
50
PS Il antenna plastid protease light-harvesting complex

PS Il reaction center (Maxwell, 1999)



(Kyparissis , 1995)

osmotic
gradient (water availability)
(turgor pressure) (growth rate) (Greenway, 1973)
(halophyte)  Atriplex spongiosa Suaeda monoica
Storey  Wyn Jones (1979) 200-500
(compartimentation) (vacuole)
(organelles)  cytoplasm
(salt gland) (Greenway  Munns, 1980 ; Jacoby, 1997)
(nonhalophyte)
(Greenway ~ Munns, 1980) Greenway (1973)
50
hexose 30 g/l (disaccharide) 60 g/l cell sap
metabolic product
Rodriguez (1997)
100 (proline) apical
zone 0-3
apical zone 310

Colmer (1996) Sorghum bicolor



150
proline , 50 oot tip 0-10

Na+ K+
proline sucrose fructose  glucose
osmotic adjustment

(Weimberg Rodriguez , 1997)
Dix Street Greenway Munns (1980)
tabaccum L)) 114 (
1 T ) (RGR)

Munns  Termatt (1986)

10

Cf

(Nicotiana

45

Polyethylene glycal

(PEG) PEG concentrated
macronutrient PEG concentrated
macronutrient
7 concentrated macronutrient
Termatt (1985)
100 0.48 MPa
20
(pneumatic pressure)
(Passioura Munns,
1984)
Delane
(1982)
(Sink) (source) 2-4
(flux)  sink ceil

sink



1

Munns, Fisher  Tonnet (1986)

flux 100
10
(flux 0508
75 M ?2dayl )
, Dowing Munns (1986) Aster
tripolium 30 2
(30 [ ) osmolality
lupin 40
(Jeschke Munns , 1986)

(negative correlation)
(Greenway ~ Munns, 1980)
Flowers, Troke  Yeo (1997)
(halophyte) 90
80

Suaeda maritima
, . maritima Atriplex hastata

(water



12

deficit) (Greenway ~ Munns, 1980)

(glycophyte) Greenway
Greenway  Munns (1980) (Glycine max L. Merrill)
50 16
139 68 meq 1
(Oryza saliva L) IR 2153 Yeo (1985) (5 )
(3 ) 0513 0.070 I g'LDW
, b4
passive leakage electrochemical

potential gradient, diffusive concentration gradient transpiration flow

protoplast  apoplast
(Munns ~ Termatt, 1986)

Yeo  Flowers (1986) (IR 2513)
(Amber)
, Cytoplasm
vacuole

Seemann Critchley (1985)
Phaseolus vulgaris L
(stomatal aperture) (leaf resistance)
photosystem |l
(Dominy, Baker ~ Meek Yeo, Capomn  Flowers, 1986)



13

sink sink
(Glycine max L Merr cv. Hodgson )
(source) (Sink) Duran
Lacan (1994)

(Munns ~ Termatt, 1986)

(Lynch , 1987)

(halophyte) Atriplex confertifolia  Kleinkopf (1975)
50 eq Il

30-50

Robinson ~ Downton (1985)

Suaeda australis

Yoshida (1971)

antagonism
Guerrier (1996)
(Lycopersicon esculentum) 50 140
(Oryza sativa L)) Glycine falcata (Osmond ~ Greenway,
1972)
Colmer (1996) (Sorghum bicolor L)
1
root tip Nat+ K+

selectivity (Greenway ~ Munns, 1980)



Rains Epstien (2521)
selectivity
configuration  active site  carrier
, geometry  active site

(ion gradient) thylakoid ~ stroma (Solov'ev
Munns (1985) xylem sap

25

(Duran  Lacan, 1994)

14

molecular

Beadle, 1985)

100



(

Na+

, 2532)
salt regulation
Cf

Na+  Cf

(Greenway

Munns, 1980)

15
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