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ABSTRACT: Status of soil iron (Fe) in Kula Ronghai area and effect of Fe fertilizers on Khao Dok Mali 105
(KDML 105) rice planted in Roi Et soil series (Re) in Surin province and salt affected soils, Roi Et soil series,
saline variant (Re-sa) and Phimai soil series (Pm) in Nakhon Ratchasima province, were investigated. Foliar
application was performed at the rates: 0, 0.25, 0.5 and 1 keg/rai of Fe at tillering or booting stages. Results

showed that most soil Fe was in a total form as a component of soil minerals. The content of extractable
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form in the soils was the highest when extracted with DTPA-AB but clearly lower proportion than the total
Fe. Water soluble Fe, the readily available form, was found only in very small amounts. Foliar application
of Fe statistically increased straw weight and grain yield of rice, especially when applied at the rate of 0.25
ke/rai at tillering stage, significantly giving the highest straw weight of 541 kg/rai in Re soil series, and grain
weight of 248 and 144 kg/rai in Re soil series and Re-sa, respectively. Foliar application of Fe at the rate of
1 kg/rai at the same growth stage also significantly gave the highest grain weight of 262 keg/rai in Pm soil
series. In addition, Fe foliar application at tillering stage significantly promoted greater straw weight and grain
yield of rice than did at booting stage. Foliar application of Fe significantly increased the concentration and
uptake of major plant nutrients. Grain yield and straw weight of rice had negative correlation with Fe
concentration in rice husk and bran (r=-0.43** and -0.29%**). Filled grain percentage of rice correlated with
Fe (r= 0.21%), but negatively correlated with N (r=-0.72**) concentrations in rice grain.

Keyword: micronutrient; salt affected soils; medium textured-soils; jasmine rice
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Table 1 Property of Roi Et (Re) Phimai saline (Pm-sa) and Roi Et saline (Re-sa) soil series prior to conducting

the experiment

Property Soil series

Re Pm Re-sa
Texture Loam Clay loam Sandy loam
Sand (%) 38.8 335 58
Silt (%) 36.4 29.7 16
Clay (%) 24.8 36.8 26
Soil pH (1:1 H,0) 4.48 7.31 7.45
ECe' (dS/m™) 0.12 0.91 2.21
SAR? 3.7 44.1 56.4
Total N (g/kg™) 0.60 0.42 0.06
Available P* (mg/kg™) 15.3 214 3.33
Exchangeable K° (mg/kg™) 1.2 2.2 0.38
Exchangeable Ca’ (mg/kg™) 13 77 115.7
Exchangeable Mg (mg/kg™) 0.8 57 6.43
Exchangeable Na’ (mg/kg™) 24 284 43.29
Available Fe® (mg/kg™) 435 576 113

ECe = electrical conductivity (saturated plate method); 2SAR = sodium adsorption ratio; * Kjeldahl method; *Bray II; >1M
NH4OAC at pH 7.0 extraction; °DTPA extraction, critical levels of DTPA extracted Fe in soils are 4.5 mg kg! (Lindsay and
Norvell, 1978)
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Figure 1 Total Water soluble and Extractable Fe concentration in paddy soils of Kula Ronghai area: Phimai
(Pm), Tha Tum (Tt), Ubon (Ub), Roi Et (Re), Kula Ronghai (Ki), soil series. Line within the error bar

shows maximum and minimum values of each soil series
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Figure 2 Growth, yield and yield components of KDML 105 rice as affected by different rates of Fe foliar

fertilizer grown in Roi Et (Re), Roi Et saline (Re-sa) and Phimai (Pm) soil series
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Figure 3 Effect of Fe foliar fertilizer on Fe and Zn concentrations in bran rice of KDML 105 rice grown in

Roi Et (Re), Roi Et saline (Re-sa) and Phimai (Pm) soil series
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Note: Different lowercase letters within bars grouped within the same soil are significant difference at p < 0.05 according to
DMRT

T1 = No Fe foliar fertilizer; T2, T3, T4 = 0.25, 0.5, 1.0 kg Fe rai! at tillering stage, respectively; T5, T6, T7 = 0.25, 0.5, 1.0 kg Fe
rait at booting stage, respectively

Figure 4 Effect of Fe foliar fertilizer on plant nutrient concentration and uptake in different plant parts of

KDML105 rice grown in Roi Et (Re), Roi Et saline (Re-sa) and Phimai (Pm-sa) soil series
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s19lagianizdensd (Dobremann and Fairhurst, 2000) 8nv14e19¥IIARAMNlLANAAVEI5IN DM TTENIN

lulnsiaunaglnuvai@uy (Kabata Pendias and Pendias, 2001) 3sdsnansynunen1siasqiulavestng

Table 2Correlation coefficients (r) between plant nutrient concentrations in plant part and yield

components of KDML 105 rice

Plant part of rice Plant nutrient Grain yield Dry straw yield Filled grain

Rice straw N -0.54%* -0.53** -0.56**
P -0.68** -0.59** -0.47%*
K 0.45%* 0.33** -0.19*
Fe 0.02 0.03 -0.02

Rice husk and bran N -0.42%* -0.32** -0.49**
P -0.46%* -0.25** 0.01
K -0.12* -0.04 -0.01
Fe -0.43** -0.29%* -0.04

Rice grain N -0.57%* -0.49%* -0.72%*
P -0.29%* -0.23** -0.06
K -0.34%* -0.40** -0.25%*
Fe 0.13 0.17 0.21*

*** = Correlations are significant at p < 0.05 and 0.01, respectively; n = 63
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