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Properties of Paddy Soils Affected by Algal Bloom or Unsuitable Irrigation Water
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Abstract

In this study, the chemical properties of two paddy soils located in a Central Region were determined.
The goal was to better understand why abnormal rice growth occurred in this Thai region and to find possible
practical solutions to tackle this problem for next rice production crop cycles. A blooming of algae prohibited rice
growth and tilling in the first field, which was located in Hun Kha district, Chai Nat province. In the second field,
located in Sao Hai district, Saraburi province, poor germination and growth of rice occurred during the drought
season every year, especially in areas where numerous white particles can be found on the soil surface.
Soil samples from the first field were collected to measure soil pH, EC, OM, total-N, total and Mehlich lll-extractable
concentrations of P, K, Ca, Mg, Cu, Zn, Mn, and Fe. Soil samples from the second field as well as a water sample
from it, or its irrigation canal, were collected to determine pH, EC, total and water soluble concentrations of Na, K,
Ca, Mg, and Fe. Results showed that the chemical properties of soils were favorable for algae growth in the first
field, i.e. high pH (above 7), EC lower than 1.2 dS/m, high amount of OM (>5%), N (ammonium form), Mehlich-Il|
extractable P and Fe contents. In the second field, soil pH ranged from 4.11 to 6.35, while ECs and SAR were lower

than 2 and 13 dS/m, respectively. Therefore, it could not be considered as a salt-affected soil. High amounts of
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Na (990 mg/L) and Ca (1,129 mg/L) were found in the water collected from the irrigation canal. The EC and total
dissolved solids in this water was up to 7.35 dS/m and 3,558 mg/L, respectively. Thus, the water from this canal was
considered as unsuitable to irrigate agriculture fields and could be a main cause of abnormal rice growth

in the second field.
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Figure 1 Pictures from a local farmer in Hun Kha district, Chai Nat province, showing the algal blooming

phenomenon in the paddy soil and its impact on rice growth.
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Figure 2 White-particles observed during a drought season on the surface of paddy soils in Sao Hai district,
Saraburi province.
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Figure 4 White-particles on soil surface, soil, and water samplings in the second studied paddy field at Sao Hai

district, Saraburi province.
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Table 1 Chemical properties of the four soil samples collected from the first paddy field.
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EC N (Test kit) P (mg/kg) K (mg/kg)
Soil sample pH %OM "
(dS/m) NH, NO, Total Extract. Total Extract.
1 7.08 117 5.09 Very high ND 39.50+2.90 16.92+1.50 1589+116 0.87+0.10
2 7.04 1.07 5.34 High ND 44.09+6.10 14.84+4.40 1202459 0.53+0.00
3 7.29 0.86 5.72 Very high ND 43.17+2.90 26.38+1.82 1359+178 1.2840.20
4 8.13 0.50 5.79 High ND 57.34+2.10 17.04+1.00 1699+15 2.42+0.40
Ca (mg/kg) Mg (mg/kg) Mn (mg/kg) Cu (mg/kg) Fe (mg/kg)
Soil sample
Total Extract. Total Extract. Total Extract. Total Extract. Total Extract.
1 22134259 23.64+6.10 1898+121 8.44+1.40 162+7.60 0.67+0.00 14.50+0.00 0.15+0.00 14,949+846 191431
2 2080+67 22.43+1.00 1718+89 6.93+2.60 160+5.00 0.61+0.00 14.50+0.00 0.12+0.00 14,981+966 69+5.40
3 19934223 20.65+1.30 1948+229 5.56+1.00 148+23.10 0.47+0.00 16.17+2.90 0.21+0.00 15,381+2,532 131423
4 6319481 55.91+9.20 2395+38 12.4+2.00 1078+62.50 3.38+0.40 21.17+2.90 0.23+0.00 25,756+1,654 14349.20

The sign ND means not detected.
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Figure 5 Diagram showing possible sources of soluble salts in soil and water samplings and their impacts on
rice growth during drought (dry) and rainy seasons in the second paddy field at Sao Hai district,

Saraburi province.
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Aultlasdi 2 AnaglugaRuYinGe (Tha Rua series: Tr) (Khaokaew et al., 2017) LL@W@m‘Lummmmﬂmﬂumm
Nriau mmummmwmlmﬂummmmmfa\mmﬂ’]imivxlﬁﬁmuumium’]wmLf-m Immummummﬂmmﬂum
snanmsiinadifusnspassiunznewindes ndeduseaianeazastungiaaundantut Tngleeeud
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wWhauisylunan (Figure 5) Sﬁwfn‘wmu’lummﬂu@mwmf;%\mma‘zymuimslmmmLm:rmmﬂuq@a@wqu@.ﬂ]u

Table 2 Chemical properties of the five soil samples collected from the second paddy field.

pH EC (dS/m) K (mg/kg)
Sall ECe "
y AR Water
sample 1:1 1:5 1:1 1:5 (EC 1:5x9.5) Total
Soluble
1 4.59 4.95 0.42 0.15 1.4 514 1952+148 8.31+0.06
2 4.1 4.51 0.82 0.20 1.9 7.77 20204227 6.41+1.66
3 4.88 5.02 0.61 017 1.6 6.88 1759+136 7.70+0.29
4 4.21 4.46 0.60 0.20 1.9 7.76 2614+127 6.72+0.54
5 6.35 6.65 0.67 0.18 1.7 496 1709+48 12.29+1.37
Na (mg/kg) a (mg/kg) Mg (mg/kg) Fe (mg/kg)
Sall
Water Water Water Water
sample Total Total Total Total

Soluble Soluble Soluble Soluble

1 304+16 97+5 64+7 39+1 1490493 9.25+0.30 4,408+804 ND

2 396+15 152+14 41420 47+5 1473+121 6.85+0.09  3,042+250 ND

3 326+13 136+13 51+24 4143 1481+188 10.98+0.20 4,717+674 ND

4 411429 166+1 7446 53+1 1730+583 10.30+0.97 3,200+583 ND

5 422+14 145+22 290+49 96+22 1923+450 20.61+4.98 2,425+282 ND

"Tha Rua series (Tr), soil texture: clay loam (Khaokaew et al., 2017).

9.5 (Agricultural Bureau of South Australia Inc., n.d.).
2/ Na*

SAR= ——
V Ca™ + Mg™
2

The sign ND means not detected.

Table 3 Chemical properties of water samples collected in the second paddy field and irrigation canal used by

local farmers during drought seasons.

EC TDS? Water soluble (mg/L)
Water sample pH SAR"
(dS/m) (mg/L) Na K Ca Mg
Paddy field 6.68 4.40 4.19 435 87 3.2 50 5.4
Irrigation canal 7.18 10.13 7.35 3,558 990 13.5 1,129 194

1/ Na*
SAR =

2

“Total Dissolved Solids (TDS), TDS mg/L = 640*ECw (dS/m) (Chavez, 2008).
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