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ABSTRACT: The response of Khao Dok Mali 105 rice (KDML105) to different rates of Ca and Mg fertilizer on
two areas of Kula Ronghai soil series (Ki 1, Ki 2) and one area of Roi-et soil series (Re) was carried out. All studied
soils had very low level of available Ca and Mg. Calcium and Mg fertilizer applied at the rate of 0-24 and 0-12 kg/
rai, respectively, had no effect on growth and yield components of KDML105 rice grown on three soils studied with
the exception of the 100-grain weight in Ki 1 soils which the application of Ca fertilizer at 6 kg/rai significantly gave
the highest value of 3.03 g. The increasing rate of Ca fertilizer to 12-24 kg/rai resulted in significantly a decreasing
of grain weight until without statistically difference to that obtained from the control plot with values ranging
between 2.07 to 2.33 g. However Ca and Mg fertilizers tended to increase rice grain yield grown on these soils which
at rate of 18 and 6 kg/rai, respectively, tended to give the highest grain yield. Calcium concentration in rice grain
significantly increased with increasing Ca fertilizer rate in all soils with the exception of Kil soil series that the result
showed the opposite trend. Magnesium fertilizer significantly increased Mg concentration and uptake in rice stover
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and grain. The content of Ca and Mg in soils extracted by Mehlich III showed statically negative correlation with
Ca concentration in rice stoven (r = -0.98%) and relative stoven yield (r = -0.99%), respectively. Only, distilled water
extractant gave Ca content in soils that significantly correlated with rice grain yield (r = 0.99**) whereas the content
of Mg extracted from three soil extractants showed no statistical correlation.

Keywords: secondary plant nutrient, jasmine rice, salt affected soil, medium textured soils
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Table 1 Property of Kula Ronghai (Ki1, Ki2) and Roi-et (Re) soil series prior to conducting the experiment

Ki1 Ki2 Re
Soil property Topsail Subsoil Topsail Subsoil Topsoil Subsoil
(0-30 cm)  (30-60 cm) (0-30cm) (30-60cm)  (0-30cm)  (30-60 cm)
Textural class' LS LS S LS SiL SiL
pH (1:1 H2O) 9.25 10.12 9.67 10.14 3.91 3.93
ECe (dS/m) 1.04 3.69 0.77 3.66 0.29 0.10
SAR 33.9 198 54.3 63.4 1.30 14.6
Organic matter (g/kg) 2.57 1.41 2.35 117 9.74 3.78
CEC (cmolc/kg) 2.00 10.75 1.25 5.00 6.25 6.25
Total N (g/kg) 0.07 0.01 0.03 0.03 0.15 0.1
Available P (mg/kg) 10.8 11.5 5.80 6.90 7.70 5.60
Available K (mg/kg) 28.5 63.8 11.6 141 19.6 12.6

'LS= loamy sand, S= sand, SiL= silt loam; ECe = electrical conductivity (saturated plate); SAR = sodium

adsorption ratio; CEC = cation exchange capacity
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Table 2 Total and extractable Ca and Mg contents of Kula Ronghai (Ki1, Ki2) and Roi-et (Re) soil series

Soil Total Ca Extractable Ca (mg/kg) Total Mg Extractable Mg (mg/kg)
series  (mgkg) NHOAC'  HO  Mehlichlll  (mgkg) NHOAC' HO  Mehlichll

Ki 1 852 243 0.59 235 393 19.3 4.62 80.7

Ki 2 659 31.2 0.74 95.6 486 4.92 2.30 27.7

Re 9N 65.2 7.64 7.34 107 1.7 2.41 10.7

' Scoring is used for the assessment of Ca and Mg rating according to Land Classification and FAO Project
(1973): Extractable Ca (mg/kg): very low= <400, low = 400-1000, medium = 1000-2000, high = 2000-4000,
very high = >4000; Extractable Mg (mg/kg): very low= <36, low = 36-121, medium = 121-363, high = 363-968,

very high = >968.
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Figure 1 Response of KDML 105 grown on Kula Ronghai (Ki1, Ki2) and Roi-et (Re) soil series to Ca and Mg
fertilizer rate: plant height (a), panicle density (b), grain yield (c) and 100-grain weight (d) at 14% moisture,
%filled grain (e), stover dry weight (f).
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Table 3 Correlation coefficients (r) for linear relationships between extractable Ca and relative grain yield, and

stoven dry weight of jasmine rice, KDML 105

Relative (%) Ca concentration (g/kg)
Grain yield Stover dry weight Grain Stover
Total Ca -0.99 -0.52 -0.78 -0.72
Extractable Ca
NH4OAC -0.27 0.79 0.54 -0.77
HO 0.99* 0.26 0.58 0.89
Mehlich [l -0.74 0.36 0.02 -0.99*
Mg concentration (g/kg)
Total Mg 0.72 -0.61 0.73 0.99*
Extractable Mg
NH, OAc -0.83 -0.65 -0.82 -0.32
HO -0.50 -0.92 -0.49 0.13
Mehlich [l -0.24 -0.99* -0.28 0.39

* = correlation are significant at at < 0.05.
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