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Cation Content of Salt-Tolerant and-Susceptible
Cultivars and Its Inheritance in Rice

Yong Jae Won*, Mun Hue Heu*, and Hee Jong Koh*

ABSTRACT : This study was conducted to obtain the basic information on salt-tolerance of rice
cultivars in relations with growth retardation and cation content.

As the salt-level increased, less retardation in plant height and dry weight were shown in salt-tol-
erant than salt-susceptible rice cultivars. Salt tolerant cultivars showed lower Nat and higher K*
content and lower Na* /K™ ratio at each salt-levels than salt-susceptible ones, while there were no
significant differences in Ca™ and Mg™* content. At the tillering stage, the plant height and dry
weight of the salt- treated plots were significantly correlated with Na* and K™ content and Na* /K*
ratio , implying that Na* and K™ content could be an indicator of salt-tolerance of a rice cultivar.
There were no tiller-depending differences in cation content in all cultivars. Na® content and
Na® /K™ ratio in leaves were lower at the top and higher at the bottom, In three F1 hybrids between
salt tolerant parent Pokkali and three salt susceptible parents, plant height, dry weight, K" content
and Na* /K™ ratio were similar to those of Pokkali parent, while Na* content was intermediate of
the parents. So, it seemed that salt tolerance is dominant over salt susceptibility. In Fz of
Pokkali /wx817 cross, genetic segregation of plant height, dry weight, K* content and Na*/ K*
ratio varied continuously and was biased onto Pokkali side, while that of Na* content showed nor-
mal distribution with intermediate mode. Broad-sense heritability of the characters ranged from 0.
604 to 0. 811. Genotypic and phenotypic correlation coefficients among them were relatively high.
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Table 1. Plant height and tiller numbers at 25 days after salt treatment with three levels of salt concen-

tration in four rice varieties

Item Saltconc. Pokkali Annapurna Shinseonchal wx817 LSD.05
(%)

Plant Control 107.0(100) 69.9(100) 62.7(100) 48.1(100)

height 0.3 97.3(90.9) 62.5(89.4) 53.9(86.0)- 39.1(81.3) {10.1)*

(cm) 0.6 92.1(86.1)  60.2(86.1) 45.1(71.9) 37.6(78.2) (15.8)”
0.9 86.2(80.6)  55.1(78.8) 42.4(67.6) 34.5(71.7)

Tiller Control 2.9(100) 5.1(100) 4.6(100) 4,2(100)

number 0.3 2.6(89.7) 3.9(76.5) 3.5(76.1) 3.0(71.3) (20.4)

(No.) 0.6 2.5(86.2) 3.9(76.5) 3.2(70.2) 2.5(60.0) (26.3)
0.9 2.3(79.3) 3.3(64.7) 2.5(54.0) 2.4(57.0)

( ) : Per cent to the control
(a) LSD to % value among cultivars
(b) LSD to % value among salt concentrations



Table 2. Dry weight of shoot and root at 25DAT under three levels of salt concentration in four rice
varieties (g)

Salt Cultivar
Part conc. LSD.os
(%) Pokkali Annapurna Sinseonchal =~ wx817
Control 31.0(100) 26.8(100) 26.9(100) 26.7(100)
Shoot 0.3 29.7(95,8) 25.2(94.0) 23.6(87.7) 22.0(82.4) (1..7)
0.6 27.4(88.4) 24.8(92.5) 21.6(80.3) 17.5(65.5)
0.9 22.2(71.6) 19.4(72.3) 17.8(66.2) 15.0(56.2)
Control 25.9(100) 22.9(100) 13.8(100) 18.1(100)
Root 0.3 21.9(84.6) 20.6(90.0) 10.6(76.8) 14.1(77.9) (11.8)
0.6 19.9(76.8) 18.6(81.2) 8.7(63.0) 11.2(61.9)
0.9 17.8(68.7) 15.7(68.6) 7.0(50.7) 9.3(51.4)
LSD.os (11.1)*
(12.4)"

() : Per cent to the control
a) : LSD to % value among salt conc, in shoot
b) : LSD to % value among salt conc. in root

Table 3. Cation contents in shoot and root at 25DAT. (ppm /dwt. g)

Salt Shoot Root

conc | Cultivar

%) Na* Kt Ca'™ Mg"™ Na*/K* Nat K* Ca'™" Mg't Na'/K*
0

Pokkali 6.7 144.7 15.3 15.4 0.046 4.7 12.3 24.6 2.4 0.387
Con- | Annapurna 3.1 163.3 22.6 21.4 0.018 4.5 3.5 26.0 2.1 1.330
trol | Sinseonchal | 3.0 134.7 16.6 11.9 0.022 2.8 5.9 23.0 4.9 0.513
wx817 1.2 160.0 13.3 14.1 0.007 2.8 10.7 25.3 21 - 0313

Pokkali 30.3 114.0 199 14.5 0.266 9.9 145 239 3.9 0.683
0.3 | Annapurna | 40.8 131.0 124 21.6 0.309 18.2 88 261 4.2 2.077
Sinseonchal | 27.5 100.7 18.3 17.3 0.273 16.8 6.2 251 3.2 2.710
wx817 331 97.9 22.3 17.0 0.337 17.8 53 257 L1 3.603

Pokkali 39.3 103.1 157 15.6 0.383 17.5 10.7  26.4 4.2 1.723
0.6 | Annapurna | 97.0 135.7 22.4 21.1 0.720 25.7 10.7 257 5.5 2.397
Sinseonchal | 123.0 87.7 19.2 20.0 1.415 26.5 9.3 243 5.1 2.893
wx817 136.0 93.1 18.7 17.3 1.516 25.1 6.3 257 0.6 4.807
Pokkali 106.7 104.0 21.9 18.8 1.018 23.1 7.5 265 3.5 3.080

0.9 | Annapurna |118.7 10L.7  26.0 21.6 1.167 29.7 9.2 251 5.6 3.530
Sinseonchal | 181.3 74.5 11.8 18.9 2.448 37.4 9.6 255 2.6 4.283

wx817 215.7 74.4  20.2 21.0  2.897  43.7 7.3 259 2.3 6.010
LSD.as 15.3% 10.3 5.4 4.6 0.191 7.6 4.8 1.5 2.6 0.623
' 30.2" 196 7.7 3.1 0.226 8.5 5.0 1.3 2.9 0.742

(a) LSD to among cultivars
(b) LSD to among salt concentrations
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Table 4. Correlation coefficients between plant growtha) and cation contents in the whole plant at

25DAT,

Plant(1) NO.of(2)  Sum of(3) Ca*™* Mgtt K* Na* Na*/k*  Dry(9)

Height Tillers Ions (4) (5) (6) (7) Ratio(8)  Weight
(1) 0.94* —0.79* —-0.27 —0.36 -0.90%  —0.90%  —0.87 0.91
(2) —0.74™ —-0.09 0.12 0.86  —0.85"  —0.83" 0.89*
(3) -0.21 0.25 —0.57* 0.94* 0.93%  —0.87*
1) 0.23 —0.09 —0.08 —0.05 -0.19
(5) —-0.12 0.27 0.24 —0.20
(6) —-0.75*  —0.82 0.83%
(7 0.97%  —0.94™
(8) —0.93*

*=* : Significant at 5% and 1% level,respectively.
a) : (1),(2) and (3) : per cent to the control
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Table 5. Plant height, dry weight and cation contents of parents and their Fis in 0.9% salt concentration

at 10DAT.
Cultivars Plant Dry Na* K* Na™ /K*
& Crosses height(cm) weight(g) (ppm /dwt.g) ratio
Pokkali 30.1 0.56 176.6 187.5 0.95
Annapurna 16.4 0.17 187.2 130.1 1.43
wx817 13.1 0.24 249.2 150.8 1.68
wx126 12.2 0.14 259.6 116.6 2.32
Fi(Pokkali / Annapurna) 25.2 0.41 175.8 181.2 0.97
F1(Pokkali /wx817) 25.1 0.45 208.6 182.8 1.14
Fi(Pokkali /wx126) 26.2 0.46 218.7 180.4 1.22

Table 6. Broad-sense heritability(h3), genotypic and phenotypic correlation coefficients (on the right and
the left of the diagonal , respectively) of some characters in Fz of Pokkali /wx817 cross.

Chara- Dry Plant Na*t K* Na*/K*

cter weight(1) height(2) (3) (4) (5)
(1) 0.55™ —0.52" 0.14* 0.54*
(2) 0.51* —-0.31* 0.30* —0.48"
(3) —0.45" —0.30™ —0.31* 0.87*
(4) 0.04 0.15* —0.29* 0.48™
(5) —0.45™ -0.39™ 0.71* ~0.41*

h# 0.604 0.662 0.810 0.811 0.761

** : Significant at 5% and 1% level, respectively.
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