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Status of Sulfur in Jasmine Rice Growing Soil and Effect of
Sulfur Fertilizer on Khao Dawk Mali 105 Rice
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ABSTRACT: Representative soil series for growing jasmine rice, namely Phimai, Korat, Kula Ronghai, Tha Tum
and Ubon soil series were selected for the studies comprising two parts; 1) the efficiency of four soil extractants such
as H,0, Ca(H,PO,),, NH ,OAc and MehlichlII for the analysis of soil available S and subsequently used to make
equation for rice yield prediction, and 2) the effect of S fertilizer on yield of Khao Dawk Mali 105 rice (KDML105)
under greenhouse condition. Treatments consisted of 0, 3,6, 9 and 12 mg S/kg dried soil. Results showed that Phimai
Korat and Kula Ronghai had high level of available S while the others had medium level. KDML105 rice showed
clear response to additional S fertilizer except for Phimai soil series. Sulfur fertilizer gave higher rice yield and
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components than did no application but with no statistical difference among different rates. Sulfur extracted from
four soil extractants correlated with S concentrations in stover and grain except that extracted by H,O. Mehlich III
and NH OAc correlated highest with the concentration of S in stover (r = 0.91**) and in rice grain (r = 0.97%%),
respectively. Sulfur content extracted by NH,OAc only statistically correlated with stover dry matter (r =0.98*).
Critical level of S expectedly adequate was 5-26 mg/kg depending upon each extractant. Predicted yields retrieved
from the equation using four S extractions were highly significantly correlated with actual rice yield (R? = 0.69%*-

0.80**) which Mehlich III was the most highly correlated. The equations of log(100-y)=2-0.2496b+1.498x and
log (100-y)=2-0.0163b-0.185x, y was obtained grain yield in percent of maximum yield; x was rate of required S
fertilizer in mg/kg; and b was S content extracted by NH,OAc and H,O, respectively, in mg/kg, were suitable for
assessing S availability for growing rice on these soils. However, the equation may need to be adjusted, regarding

field trials that cover more soils.

Keywords: paddy soils, availability index for soil S, extractant, predicted yield equation
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Table 1 Properties of soils used in the experiment

Soil series
Soil properties -
Pm Ki Kt Ub Tt
Textural class Clay Sandy loam  Sandy loam  Sandy loam Clay
Sand (%) 5 7 76 79 22
Silt (%) 21 4 4 3 32
Clay (%) 74 19 20 18 46
pH (1:1 HZO) 5.1 6.3 4.7 5.1 4.7
Ece (dS/m) 0.92 0.08 0.03 0.08 0.12
SAR 13.42 6.09 2.03 0.85 1.12
Organic matter (g/kg) 7.0 2.5 2.5 2.9 2.4
CEC (cmoIC/kg) 33.25 0.50 1.00 1.25 8.00
Available P (mg/kg) 2.41 4.26 3.76 2.20 3.90
Available K (mg/kg) 98.57 4.76 4.81 3.40 22.65
Extractable Ca (cmolc/kg) 18.90 0.59 0.22 0.37 1.47
Extractable Mg (Cmolc/kg) 4.67 0.07 0.05 0.05 0.14
Available Zn (mg/kg) 0.39 0.41 0.07 0.10 0.12
Available Fe (mg/kg) 93.67 51.62 71.00 47.87 163.69

Table 2 Fertilizer type and application rates for KDML105 in greenhouse

Application rate (mg element/kg)

Element Fertilizer I T2 T3 T4 T5
(0 mg S/pot) (3 mg S/pot) (6 mg S/pot) (9 mg S/pot) (12 mg S/pot)
N NHACI 18 18 18 18 18
N CO(NH4)2 22 22 22 22 22
P (NH4)2HPO4 41 41 41 41 41
K KClI 29 22 15 7 0
Ca CaCI2.2HZO 10 10 10 10 10
Mg MgC|2.6H2O 10 10 10 10 10
S KSO4 0 3 6 9 12
Fe FeCI3.6HZO 15 15 15 15 15
Mn MnC|2.4H2O 4 4 4 4 4
Zn ZnCI2 2 2 2 2 2
Cu CuCI2.2HZO 1 1 1 1 1
B H3BO3 1 1 1 1 1
Mo  (NH)MoO .4HO 1 1 1 1 1

—

Note: All fertilizers were applied as basal application except for CO(NH4 2Which was applied at tillering stage

nsdAszvideyaneana dsznausion 1) n1s Biasizvianduiussendnaninsiulusiu ianan
Arrziannuwdslmusazidfaudeuaedslae wan nededn warAanndinduresinusdulumgn
1% Duncan multiple range test (DMRT) 2) N9 wazmadetinalneld Partial correlation analysis 3)
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Table 3 Total S and extractable S of selected jasmine rice growing soils.

Total S Extractable S (mg S/kg)
Soil series ]
(mg S/kg) Ca(HzPO4)2 NH OAc H O Mehlich 11
Phimai (Pm) 706 176 158 118 103
Korat (Kt) 711 18 2 43 33
Kula Ronghai (Ki) 49 44 1 48
Ubon (Ub) 232 8 3 30 3
Tha Tum (Tt) 206 27 25 46
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Table 4 Correlation coefficients (r) for linear relationship between extractable S by different extractants

Extractable S NHAOAC HZO Mehlich 11l
Ca(HZPO4)2 0.94* 0.99** 0.84
NH,OAc 0.93* 0.94*
HO 0.83

Note: *,** = correlations are significant at p < 0.05 and 0.01 probability level respectively.
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Table 5 Correlation coefficients (r) for linear relationship between plant nutrient concentration and grain yield

Grain yield at 14% moisture (g/pot)

Plant nutrient concentration

Stover Grain
N (g/kg) -0.45 -0.56**
P (g/kg) -0.18 -0.28*
K (g/kg) -0.28 -0.35**
Ca (g/kg) -0.37* -0.23
Mg (g/kg) -0.59** -0.21
S (g/kg) -0.15 -0.01
Zn (mg/kg) -0.18 0.29*
Fe (mg/kg) 0.44** 0.24*
Cu (mg/kg) -0.03 0.69**
Mn (mg/kg) -0.54* 0.09

Note: *,** = correlations are significant at p < 0.05 and 0.01 probability level respectively.
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Table 6 Correlation coefficients (r) for linear relationship between the availability indices for sulfur in soils and

relative grain yield, relative stover, sulfur concentrations in grain and in stover

Correlation coefficient (r)

Extractable S

Relative grain yield Relative stover Sin grain S in stover
(mg/kg)
(%) dry wt.(%) (mg/kg) (mg/kg)
Ca(H2POA)2 0.50 0.60 0.81* 0.77
NHAOAC 0.62 0.98* 0.94** 0.87*
HZO 0.23 0.70 0.78 0.72
Mehlichlll 0.39 0.91 0.97** 0.91%

Note: *,** = correlations are significant at p < 0.05 and 0.01 probability level respectively.
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Table 7 Critical level of soil available S for jasmine rice, KDML 105 by using graphical method

Extractant Range of extractable S Critical value of extractable S
(mg/kg) (mg/kg)
Ca(HZPO4)2 4-176 5.88
NH4OAC 1-158 13.16
HZO 25-118 26.15
Mehlichlll 3-103 5.00

Table 8 Equations relating expected relative grain yields to availability indices for soil S and rates of S fertilizer

required for different chemical extractant solution by using Mitscherlich-Bray Equation method

Extractants Equation
Ca(H2P04)2 log(100-y)=2-0.0637b+0.254x
NH4OAC log(100-y)=2-0.2496b+1.498x
HZO log(100-y)=2-0.0163b-0.185x
Mehlich I log(100-y)=2-0.055b+0.039x

Remark: y =
of fertilizer S required (mg S/kg)
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