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Effects of Soil Salinity and Sodium on Grain Qualities of

Khaw Dauk Mali-105 Rice
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ABSTRACT

Four experiments were conducted by the use of large pots to examine the effects of soil salinity and
sodium (Na) on cooking and eating qualities of Khaw Dauk Mali-105 aromatic rice grains. The qualities were
measured by sensory methods. The results led to the following conclusions: (1) Increasing salinity from near
the level that began to depress paddy yield did not affect the aroma but decreased the softness and the stickiness
of cooked milled-rice. (2) Increasing salinity from levels that almost depressed paddy yield did not affect the
whiteness and the glassiness of rice but increasing salinity to the levels that depressed paddy yield lowered
these two qualities. (3) Application of Na to soil did not affect the aroma of rice. (4) Application of Na at
the rates that did not affect paddy yield did not affect the softness, the whiteness and the stickiness of rice
but application at the rate that reduced paddy yield lowered these three qualities. (5) Application of Na at
any rate reduced the stickiness of rice.
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Tablel Properties of the soils used.
Experiment  Soil  Texture! pH2 EC3 9%OM4 CEC® Po K7 SO,7
no. series mS/cm cmol/kg mg/lkg mg/kg mglkg
1 HinKong  SdL 46 071 0.6 18 25 28 13
2 HinKong  SdL 45 2.20 0.6 16 96 160 281
3 HinKong  SdL 59 200 0.7 12 99 210 175
4 Korat s 5.6 - 0.2 - 12 90 -

1: SdL, sandy loam; Sd, Sand. 2: soil:water, 1:1. 3: of saturation extract. 4: by Walkley and Black’s rapid titration
method. 5: by saturating with N NH4OAc (pH 7.0). 6: by Bray-II method. 7: extracted with neutral N NH4OAc.
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Table2 Effectsof salinity on paddy yields (14% moisture), dry stubble yields and sensory scores for
qualities of cooked milled-ricel.

Treatments Paddy Stubble, Scores for qualities

o/pot o/pot Aroma  Softness Whiteness Stickiness Glassiness

Experiment 12

C 786a 119a 6.00 a 6.83a 754a 6.54a 6.83a
S 711a 112 a 6.29b 746b 7.00b 758 a 7.17a
% CV 113 11.2 52 7.6 7.6 6.8 13.9
Experiment 23
C 91.0a 178a 288a 296 a 3.83a 346a 33la
S 778a 18la 288a 3.08a 3.62a 385Db 342a
% CV 10.1 6.3 24.0 221 12.6 16.5 174
Experiment 34
C 56.3a 80.7a 28la 289a 3.69a 31la 330a
SIhK 55.0a 8l.0a 285a 3.23a 3.73a 315a 3.34a
SIsK 48.3a 78.0a 285a 3.23a 358a 315a 3.08a
% CV 115 43 174 17.5 11.8 18.6 154
Experiment 4°
C 35.0a 108.7a 6.56 a 7.78a 822a 6.94a 761la
S 224Db 97.2a 6.89a 722a 8.33a 750 a 8.00a
Sy 126¢c 60.7 b 6.33a 5.00b 711b 5.33b 5.78b
% CV 326 16.3 135 125 11.8 174 12.1

1: Inacolumn of individual experiments, means followed by a common letter are not different by DMRT gs. 2: C,
Control; S, thesoil wasadjusted to have EC of saturation extract of 7.0 mS/cm by adding Na, Ca, MgandK aschloride
salts by theratio found in the water saturation extract of the soil of C. 3: C, Control; Sl, the soil was adjusted to have
EC of the saturation extract of 7.3 mS/cm and the same K/Cat+Mg)Y/2-concentration ratio in the saturation as C by
adding chloride salts. 4: C, Control; SI1K, the soil was adjusted to have EC of the saturation extract of 3.5 mS/cm and
the same (K +Na)/(Ca+Mg)Y/2-concentration ratio in the saturation extract as C by adding chloride saltsof K, Caand
Mg; SI3K, as SI1K but the EC was 8.0 mS/cm. 5: C, Control, with EC of the equilibrium solution (1:1.77, water:soil)
of 1.39 mS/cm; Sl4, soil was adjusted to have EC of the equilibrium solution (1:1.77, water:soil) of 2.18 mS/cm and
the same K/Cat+Mg)Y/2-concentration ratio as C by adding chloride salts of K, Caand Mg; Sl,, as Sl; but the EC was
2.56 mS/cm; the EC of the solution (1:1.77, water:sail) in the pot before harvest of ricewere 0.68, 1.45 and 2.71 mS/
cmfor C, Sl1 and Slo, respectively.
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Table3 Effectsof sodium on paddy yields (14% moisture), stubbleyields (dry) and sensory scoresfor

qualities of cooked milled-ricel.

Treatments Paddy,  Stubble, Scores for qualities
o/pot o/pot Aroma  Softness Whiteness Stickiness Glassiness
Experiment 12
C 786a 1l19a 6.00 a 6.83a 754 a 6.54 a 6.83a
Na 75.3a 1l6a 6.42 a 7.67a 7.67a 717b 6.42 a
% CV 113 11.2 9.0 6.9 6.9 14.4 13.2
Experiment 33
C 56.3a 80.7a 270a 310a 370a 310a 290a
SIiK 55.0a 8l.0a 280a 290a 360a 270 &b 270ab
SliNa 54.0a 80.7a 290a 3.00a 3.10b 2.60b 240b
% CV 115 43 20.3 18.6 10.0 174 209
SIiK 483ab 780a 290a 310a 360a 290a 310a
SloNa 54.0a 80.0a 3.00a 2.80ab 350a 2.80a 290a
SlaNa 41.3b 70.3b 290a 2.30b 3.00b 250a 250b
% CV 115 43 215 214 14.0 22.9 18.0

1: Inacolumn of individual experiments, means followed by a common letter are not different by DMRT gs. 2: C,
Control; Na, addition with NaCl at the rate equivalent to 375 kg Na/ha. 3: C, Control; SI1K, the soil was adjusted to
have EC of the saturation extract of 3.5 mS/cm and the same (K +Na)/(Ca+Mg)Y2-concentration ratio as C by adding
chloride saltsof K, Caand Kg; Sl1Na, the soil was adjusted to have EC of the saturation extract of 3.5 mS/cm and the
same (K+Na)/(Cat+Mg)Y2-concentration ratio as C by adding chloride salts of Na, Caand Mg; SloNa, the soil was
adjusted to have EC of the saturation extract of 5.0 mS/cm and the same (K+Na)/Ca+Mg)Y2-concentration ratio as C
by adding chloride salts of Na, Caand Mg; SI3K, the soil was adjusted to have EC of the saturation extract of 8.0 mSY/
cm and the same (K +Na)/(Ca+Mg) Y2-concentration ratio as C by adding chloride salts of K, Caand Mg; SlaNa, the
soil was adjusted to have EC of the saturation extract of 8.0 mS/cm and the same (K+Na)/(Cat+K g)V2-concentration

ratio as C by adding chloride salts of Na, Caand Kg.
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