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ABSTRACT

The purpose of this research was to examine the contents of cadmium (Cd) that contaminated
in paddy fields and accumulated in the stems, milled grains and husks of rice growing in the areas of
Mae Tao river floodplains. Twelve sites of rice fields, 4 from each of the 3 locations of floodplain about
the headwaters (A), midstream (B) and the end (C) of Mae Tao river were the study areas. Soil
samples were collected from the surface layer of 0-15 cm deep for the study of some soil properties
and Cd content before planting and after harvesting. The plant height were recorded on day 45, 90 and
120 after planting. The Cd contents in stems, milled grains and husks of rice were determined. The Cd
contents in soils of the 3 locations were significantly different and were 15.35-36.20, 12.00-17.67 and
11.45-46.87 mg/kg, for around headwaters, midstream and river end, respectively. The grain yields
were likely decreased with the increases of soil Cd content. The range of Cd contents in milled grains
was 7.15-14.24 mg/kg, which is greater by 35.7-71.2 times the content (0.2 mg/kg) for safety

consumption recommended by CODEX standard.
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Figure 1 Location of the study areas, distribution of the 12 paddy fields along the

Mae Tao floodplains.
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Table1 Some properties of soil before planting and extractable Cd of soil after harvesting.

Before planting

Areas Organic matter Available P Exchangeable K  Extractable Cd
ey (%) (mg/kg) (mg/kg) (mg/kg)
A-1 6.65 bc 1.84 ab 60.64 ab 84.75 f 20.10d
A-2 6.31 cd 1.69 a-c 38.76 c-e 123.07 b 15.35 de
A-3 6.10 de 1.87 ab 34.07 c-e 80.89 g 2747 c
A-4 7.36 a 1.84 ab 62.85 ab 106.11 d 36.20 b
Mean A 6.61 1.81 49.08 98.71 24.78
B-1 541 f 140 c 48.41 bd 86.44 e 15.05 de
B-2 5.67 ef 1.68 a-c 26.89 e 128.09 a 17.67 de
B-3 5.83 df 145 c 72.59 a 79.64 h 13.00 de
B-4 5.86 df 1.80 ab 31.67 de 113.11¢c 12.00 e
Mean B 5.70 1.58 44.90 101.82 14.42
C-1 7.09 ab 1.79 ab 48.78 b-d 55.02 i 14.10 de
C-2 7.25 a 201 a 26.72 e 27.88 j 1145 e
C-3 7.27 a 1.59 bc 66.57 ab 28.72 j 16.02 de
C-4 7.46 a 1.70 a-c 51.60 bc 86.33 e 46.87 a
Mean C 7.27 1.77 48.17 49.49 22.10
F-test wx o wx o o
CV % 11.43 10.24 33.52 32.97 53.72

Mean values on the same column with the same letters do not differ significantly.

** = highly significant at p < 0.01
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Figure 2 Cd contents in the study areas before planting.
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Table 2 Plant heights and yields of Khao Dawk Mali 105 growing in Cd contaminated soil of Mae Tao

River.
Plant height (cm) Yield
Areas
45 days 90 days 120 days (kg/rai)
A-1 21.59 cd 66.00 cd 91.87 a-c 589.15 bc
A-2 22.63 bc 63.25 d 88.87 c 614.56 b
A-3 21.56 cd 64.37 d 96.45 a-c 519.19d
A-4 26.00 a 69.22 b-d 90.35 bc 464.18 e
mean A 23.24 65.46 91.29 546.77
B-1 23.75 a-c 75.27 ab 94.92 a-c 592.72 bc
B-2 23.65 a-c 70.37 a-d 89.10 c 528.43 d
B-3 2255 ¢ 73.32 a-c 93.12 a-c 623.30 b
B-4 2255¢ 73.32 a-c 93.12 a-c 665.52 a
mean B 22.44 71.91 91.96 602.50
C-1 26.17 a 77.97 a 101.37 a 626.18 b
C-2 25.60 a 78.05 a 99.98 ab 666.81 a
C-3 25.20 ab 74.77 ab 93.98 a-c 573.81 ¢
C-4 23.77 a-c 76.00 ab 95.12 a-c 457.29 e
mean C 23.51 70.98 93.34 581.03
F-test - - - o
CV % 6.95 7.16 4.15 12.26

Mean values on the same column with the same letters do not differ significantly.

** = highly significant at p < 0.01

Table 3 The correlation coefficient between extractable cadmium in soil before planting and in

milled rice, rice husk and rice yield.

Extractable Cd Milled rice Rice husk Yield
Extractable Cd - -0.1461 0.0065 -0.9001**
Milled rice - - 0.5776* 0.1274
rice husk - - - 0.0239

Yield - - - -

*7 *%

represent that the correlation relationships are significant at the levels of 0.05 and 0.01

respectively
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Figure 3 The linear correlation between cadmium contents in soil before planting and rice yield.
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Table 4 Cd contents in shoot of Khao Dawk Mali 105 growing in Cd contaminated soil of

Mae Tao River.

Total Cd (mg/kg)

Areas
45 days 90 days 120 days
A-1 10.89 b 13.23 b 17.34 a
A-2 10.29 b-d 16.06 a 15.04 b
A-3 9.99 cd 11.03 c-f 11.75 cd
A-4 10.97 b 11.56 c-e 12.95 ¢
mean A 10.54 12.97 14.27
B-1 10.02 cd 10.52 d-f 16.69 a
B-2 9.82d 10.34 ef 12.21 cd
B-3 10.10 b-d 11.17 c-f 11.69 cd
B-4 12.71 a 11.96 ¢ 11.40 cd
mean B 10.66 11.14 12.99
C-1 9.91 cd 10.99 c-f 11.28 d
C-2 10.77 bc 11.70 cd 10.93 d
C-3 9.85d 10.30 f 11.05d
C-4 9.88 cd 10.24 f 11.96 cd
mean C 10.10 10.81 11.31
F-test - o o
CV % 7.96 14.21 17.38

Mean values on the same column with the same letters do not differ significantly.

** = highly significant at p < 0.01
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Figure 4 The liner correlation between cadmium contents in soil and (a) total cadmium contents

in rice stems and (b) the heights of rice at days 45, 90 and 120 respectively.
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aanaatiouluanled \Whasndunioiag
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R o a A ¢t a 4 A = =2
Banudunidluduuinduuazisiazgads
waatiioudn bl ldstasas (Chaney, 1982)

Table 5 Total cadmium of Milled Khao Dawk Mali 105 rice and rice husk from

Cd contaminated soil of Mae Tao River.

Total Cd (mg/kg)

Areas
Milled Rice Rice husk
A-1 9.27 a 1042 a
A-2 8.48 bc 10.05 b
A-3 715 f 8.67 e
A-4 8.33¢c 10.32 a
mean A 8.31 9.87
B-1 9.07 a 8.36 f
B-2 8.26 c 7.67 h
B-3 8.67 b 951¢c
B-4 8.50 bc 9.00d
mean B 8.63 8.64
C-1 7.60 e 8.08 g
C-2 749 e 7.66 h
C-3 7.65e 7.62 h
C-4 7.97d 7.52 h
mean C 7.68 7.72
F-test > >
CV % 7.91 12.59

Mean values on the same column with the same letters do not differ significantly.

** = highly significant at p < 0.01
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