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ABSTRACT

This study was to investigate the dry weight, the amount of Na* and K*, water potential and leaf
photosynthesis rate in plants for determining the salt tolerance mechanism in rice cultivars on soil and
solution culture with NaCl. The results obtained in this study are summarized as follows: In general, rice cultivars,
cv. Tetep and Jinbu, having high salt tolerance in ID(identified on dry matter production level) showed the higher
salt tolerance in RGR(relative growth rate), compared with rice cultivars(cv. Nonglim 41ho, Dunraebyeo and
Sobackbyeo) having low salt tolerance. The contents of Na in rice differed depending on culivars and plant
parts. Tetep contained 2.9 times higher amounts of Na* and Obongbyeo contained 4.6 times more contents
Na in shoot parts, compared with that of control. Among plants parts, leaf sheath contained much higher
contents of Na* than leaf blade and root part. High salt tolerance cultivar Obongbyeo showed a larger
decrease in osmotic potential than low salt tolerance cultivar Dunraebyeo suggesting that osmotic adjustment was
developed under salt stress conditions in a salt tolerant cultivar. In order to know the IY(identified on grain
yeild level) using rice cultivars having different salt tolerance the capacity of photosynthesis was
investigated. The capacity fo photosynthesis in cv. Tetep and Obongbyeo having high salt tolerance was
much higher than that in cv. Dunraebyeo and Nonglim 41 having low salt tolerance.
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INC. USA).

NaClMzlo] mg o E59 Tt &

Botd el A FAIE IHEFE 0TE RAHE
A AG A dota|Zl F 2 M (30/125C)E T 2H
TEJ gFaAch 3F 204 Fel| FHe EFE A
AANA 1 53 B 247t G213 ¢ F Kimura B
ol FAUE 1/5000 &1 L E o] o] A 3ta] ful
st AKEtH e pHe 5540322 A3, 4%
of g M¥ WMAAAT NaClx gl &3] 4-5%
YgE o 7SmME, 144 Ft A Al SEA
MA 7 o] 24 AFF HEASE2 §A, %
% 1200pmolrm ms' 2 oA NaClx2] /AL 2
BE 147 o 3RS EE F% 8ttt (model Li-6200,
LI-COR, Inc, Lincoln, NE, USA).

di I 13

NaCl Xzlof w2 o Z5o| ASYMETY YTy

NaClx 2] 221 3t A 14U Aui ] |2 E2] A
BE VEFE X o YU A7 BE F
FoM AEF AEE LYo, 4T dEFS
Tetep, £ 84, A RH, E2 279, A7 7t A A
HARGE g2A351&S JeEA T 3 F3U1Y)
AN Wddel 2 FFIH EE FF2 QLT
AEZFH A dAHJTHED.

NaClxlglo] & HEFS YFEH LS B 20 4
Bt A BYGE = FEAMID) WEA el =
g Tetep, I FH FFL FAHEZE(RGCGR)A
T B Fol vdte] A tgo] ol Aol wA
el o, FH413, FUY, &g F5iA
Btoy, o8, Y, A Ee g g E A
FE LHATHIE).

FAo we ATAES 48 YIYL FET
o MnE el AR AR JUEE) RET
(RA Tl Ae NaClA 2] 7o W] & AL§3ted &
t}(Hayward and 1958; Akaba 1972; Fageria 1985). &=
3 Al AR YE o] &3] WEA S A H
Q Hel A A& A7 o= Wrh(Curtis, 1986;

Table 1. Leaf area dry weight of rice cultivars grown in 75mM Nacl for 14 days.

NaCl Leaf area _ Dry weight (mg/plant)

Cultivar reatment IT ID  (c¢cm¥plant) Root Leaf sheath Shoot
Tetep OmM T t 52 80.0+0.01 120.0+0.04 70.0+0.02 95.0

75mM 30 63.1+0.02 74.1+£0.04 58.6+0.03 66.4 (70)
Obongy OmM T t 38 86.7+0.04 93.3+0.04 70.0+0.03 81.7

75mM 23 35.5+0.01 68.6+0.02 61.940.03 65.3  (80)
Jinbubyh OmM N t 40 80.0+0.01 110.0+0.01 80.0+0.01 95.0

75mM 26 60.0+0.00 77.8+0.00 77.5+0.01 717  (82)
Dororogi OmM N t 43 73.3+0.01 100.0+0.01 96.7+0.01 98.3

75mM 19 42.6+0.00 78.2+0.00 59.34+0.00 68.7 (70)
Samgang OmM S t 39 70.2+0.01 97.5+0.00 70.24+0.01 83.9

75mM 18 48.1+0.02 81.7+0.03 56.2+0.03 69.0 (82)
Inboogid OmM N S 42 90.0+0.02 170.0+0.01 126.7+0.02 148.3

75mM 20 56.7+0.01 113.5+0.02 80.6+0.02 97.1 (65)
Nonglim4 0mM S s 54 106.7+0.02 140.0+0.03 116.7+0.01 1283

75mM 20 42.5+0.01 92.3+0.02 67.6+0.01 799  (62)
Dunraeby OmM S S 49 103.3+0.03 140.0+0.01 126.7+0.02 1333

75mM 22 54.0+0.02 73.3+0.02 62.4+0.01 67.8 (51
Sobaegb OmM S $ 59 113.3+0.02 160.0+0.03 136.7+0.03 1483

75mM 26 47.2+0.01 69.2+0.01 67.9+0.02 68.6 (46)
Mean OmM 46 72.9 125.7 102.9 107.9

75mM 20 50.0 81.0 71.9 734  (68)

Figures in the parentheses are percentage ratio to the control.
I'Y:Identified on grain yeild level.
ID:Identified on dry matter production level.

L;Low vigor germination.
T;Tolerant cultivar.
N;Not indentified cultica.
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H;High vigor germination.

S;Sensitive cultivar.



Table 2. Relative growth rate(RGR), leaf area ratio(LAR) and net assimilation rate(NAR) of rice cultivars grown in 75mM

NaCl for 14days.

NaCl

H P 1 .S 2471 2 1
Cultivar {reatment IY ID RGR{%day '] LAR[cm?g"] NAR[gmday']
Tetep OmM T t 9.59 172 5.59

75mM 6.39 (67) 163 (95) 391 (70)
Obongbyeo OmM T t 6.96 144 4.85
75mM 3.77 (54) 141 (98) 2.68 (55)
Jinbubyeo OmM N t 6.57 138 475
75mM 475 (72) 122 (88) 390 (82)
Dororokiwani OmM N t 5.73 150 3.82
75mM 290 (51 120 (80) 241 (63)
Samgang OmM S t 8.43 149 5.68
75mM 5.47 (65) 121 (82) 4.51 (79)
Inboogido O0mM N § 10.05 121 8.31
75mM 6.77 (67) 103 (85) 6.57 (719
Nonglim4tho OmM S s 9.38 142 6.59
75mM 534 (57) 112 (79) 478 (72)
Dunraebyeo OmM S S 8.38 128 6.54
75mM 390 47) 117 (91 333 (5D
Sobaegbyeo OmM S $ 10.85 146 7.45
75mM 472 (43) 145 (99) 3.16 (42)
Mean OmM 7.59 143 5.95
75mM 440 (61) 127 (89) 352 (59

Figure in the parentheses are percentage ratio to the control.

TY: Indentifid on grain yeild level.
ID:Identified on dry matter production level

L;Low vigor gernination.
T;Tolacrant cultivar.

H:High vigor germination
S;Sensitive cultivar.

N;Not identifed cultivar.
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Fig 1. Relationship between relative growth rate(RGR)
and net assismilation rate(NAR) of 9 rice cultivars in 75mM
NaCl treatment.
TT: Tetep JB: Jinbubyeo NL: Nonglim4lho
OB: Obongbyeo IB:Inboogido DR: Dunraebyeo
DG: Dororogiwani  SG: SAmgangbyeo SB: Sobaegbyeo
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Table 3. Dry weight per plant and water content(ratio to dry weight) in the root. leaf sheath and leaf blade of NaCl-treated

rice plants.
NaCl Root Leaf sheath Leaf blade Shoot
Cultivar treatment 1Y ID DW(mg) W(mg) DW(mg) W(mg) DW(mg) W(mg) DW(mg) W(mg)
Tetep OmM T t 136 0.68 70 0.45 147 0.53 217 0.49
75mM 44 0.44 58 0.22 105 0.27 163 0.25(51)
Obongbyeo OmM T t 68 0.50 73 0.33 95 0.51 168 0.42
75mM 35 0.26 42 0.09 69 0.24 111 0.16(47)
Jinbubyheo OmM N t 78 0.56 112 0.68 106 0.60 218 0.64
75mM 55 0.33 78 0.41 78 0.41 156  0.41(68)
Dororogiwani OmM N t 72 0.51 120 0.29 99 0.66 219 0.48
75mM 43 0.28 59 0.11 77 0.33 136 0.22(50)
Samgang OmM S s 58 0.55 62 0.31 88 0.51 150 041
75mM 48 0.35 56 0.12 82 0.29 138 0.20(56)
Inboogido OmM S t 91 0.82 104 0.55 145 0.49 249 0.52
75mM 57 0.48 81 0.24 114 0.19 195 0.21(40)
Nonglim41ho OmM S s 183 0.85 116 0.56 160 1.00 276 0.78
75mM 36 0.32 68 0.10 92 0.28 160 0.19(28)
Sobaegbyeo OmM N s 115 0.93 141 0.57 158 1.02 299 0.80
75mM 67 0.43 109 0.19 117 0.60 226  0.40(59)
Dunraebyeo OmM S s 102 0.65 128 0.46 139 0.89 267 0.67
75mM 54 0.38 77 0.20 109 0.47 186  0.34(53)
Mean OmM 100 0.67 103 0.46 126 0.69 229 0.58
75mM 44 0.33 63 0.17 84 0.31 147  0.24(41)

Figure in the parentheses are percentage ratio to the control.

1Y: Indentifid on grain yeild level.
ID:ldentified on dry matter production level
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Fig 2. Relationship between leaf photosynthesis(LPS-1) and
relative growth rate(RGR) of 9 rice cultivars in 75mM
NaCl treatment. The LPS-1 was determined on 1 day after
the initiation of 75mM MaCl treatment.

TT: Tetep JB: Jinbubyeo NL: Nonglim4tho
OB: Obongbyeo  1B: Inboogido DR: Dunraebyeo

DG: Dororogiwani  8G: Samgangbyeo SB:Sobaegbyeo

L;Low vigor gernination.
T;Tolaerant cultivar.
N;Not identifed cultivar.

H:High vigor germination
S;Sensitive cultivar.
W;water content.
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Table 4. Measurements of water and osmotic potential

in the leaves of cultivars on 1 day after 75mM NaCl treatment.

NaCl Water Osmotic
Cultivar treatment 1Y ID potential(MPa) potential(MPa)
Obongbyeo OmM T t -0.42+0.66 -0.85+0.41
75mM -0.78+0.14 (187) -1.16+0.01 (137)
Inboogido OmM S t -0.58+0.64 -0.92+0.03
75mM -0.75+0.75 (129) -1.16+0.77 (126)
Sobaegbyeo OmM N S -0.63+0.45 -0.80+0.63
75mM -0.79+0.35 (125) -0.95+0.13 (118)
Dunraebyeo OmM S s -0.60+0.10 -1.20+0.32
75mM -0.60+0.14 (100) -1.28+0.49 (107)
Mean OmM -0.56 -0.94
75mM -0.73 (131) -1.14 (121)

Figure in the parentheses are percentage ratio tothe cuntrol.

1Y: Identified on grain yeild level.
ID: Identified on dry matter production level.
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L; Low vigor germination
T;Tolerant cultivar.

H; High vigor germination.
S;Sensitive cultivar,
N; Not identified cultivar.

Aol & Holx] gttt dtH oz HREXHFH L
g FFAA detvded 238 e FH 2T
Hlg] H4F2AE 7] Aot o #e £ 2 e
St ofofl vlate Wd o] ¥ Euidie AFXE
Aol Wzt E BolA gsin}. T2y AJ3te] Adel
ek ojm e A2 Mite Ae p% d¥e F

Table 5. Leaf photosynthesis(LPS), mesophyll conductance(gm) and stomatal conductance(gs) determined on 1 day after

initiation of 75mM NaCl treatment.

Cultivar Na(l LPS gm gs
treatment IY ID (mg CO: dm? hr) (cm sec™) (cm sec™)
Tetep OmM T t 22.60 0.39 0.27
75mM 19.70 (87) 0.38 (97) 022 @81
Obongbyeo OmM T t 39.77 0.40 0.20
75mM 3391 (85) 0.26 (65) 0.07 (35)
Jinbubyeo OmM N t 26.14 0.57 0.22
75mM 20.53 (79) 0.45 (79) 0.20 (91
Dororokiwani OmM N t 27.26 0.45 0.25
75mM 17.70 (65) 0.29 (64) 0.18 (72)
Samgang OmM S S 26.62 0.54 045
75mM 12.20 (46) 026 (48) 0.25 (56)
Inboogido OmM S S 25.30 0.53 0.16
75mM 13.50 (53) 0.26 (49) 0.07 (44)
Nonglim41ho OmM S S 25.06 042 0.19
75mM 13.60 (54) 0.22 (52) 0.10 (53)
Dunraebyeo OmM S S 26.30 0.59 0.27
75mM 10.60 (40) 0.26 (44) 0.12 44)
Sobacgbyeo OmM N s 22.50 0.31 0.33
75mM 14.20 (63) 0.21 (69) 0.15 (45)
~ Mean OmM T 2684 0.47 0.26 -
75mM 17.33 (64) 0.29 (63) 0.15 (58)

Figure in the paretheses are percentage ratio to the control.

1Y: Identified on grain yeild level
ID: Identified on dry matter production level.

L; Low vigor germination.
T; Tolerant cultivar.

H; High vigor germination.
N; Not identified cultivar,
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