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Effects of Aluminium Sulfate on Cadmium Accumulation in Rice
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Abstract
Cadmium accumulation in Pathum Thani 1 and Suphan Buri 60 rice cultivars was investigated upon
treatment with aluminium sulfate as a precipitant. Rice was grown hydroponically in a medium containing 4 ppm

cadmium nitrate with or without 4 ppm aluminium sulfate. Root, stem with leaves and grain samples were



collected and analyzed for cadmium content using atomic absorption spectroscopy and inductively coupled plasma
— atomic emission spectroscopy. Without the addition of aluminium sulfate, Pathum Thani 1 and Suphan Buri 60
accumulated 24.71 + 3.14 ppm and 34.43 £ 4.51 ppm (dry weight of whole plant) of cadmium, respectively. With
aluminium sulfate, cadmium accumulation increased to 40.66 + 2.47 ppm and 62.94 £+ 10.69 ppm, respectively.
The addition of aluminium sulfate to the planting medium did not reduce cadmium accumulation but caused the
rice to accumulate more cadmium especially in the shoots and grains. This observation might serve as the basis

for future research on the management of agricultural areas that are contaminated with cadmium and aluminium.
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Fig. I Growth of rice shoot (A) and root (B) in response to Cd with or without A1,(SO,), (Cd : Al =1:1

w/w). Two rice cultivars were investigated: Pathum Thani 1 (PTT1) and Suphan Buri 60 (SPR60).
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Fig. 2 The ability of AL(SO,), as a precipitant of Cd in aqueous solution over time,

measured as the concentration of cadmium remaining in the solution.
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Table 1 Distribution of cadmium among different parts of the rice plant

Cd distribution (% whole plant)
Cultivar PTT1 SPR60
Treatment Cd(NO,), AL(SO)), Cd(NO,), AL(SO,),
Root 72.89 4441 57.22 71.41
Shoot 22.43 50.92 42.48 24.50
Grains 4.68 4.60 0.31 4.09

PTT1 = Pathum Thani 1; SPR60 = Suphan Buri 60

d' a S 1 J = 1 = 1
Welsulumsazauvosuaaionlugiuaig l VOINY WU AIZ(SO4)3 ulllllWﬁG]’f)ﬂ”li

= 9 = Y ~ 1 A v o W '
azﬁmmuﬂmmﬂmmmawn‘ﬂnmm 1 LasUMIFNITULT 60 DINNUITINTY (Table 2) u@

4

1 < 3 @
Hnanomsazanveaaatoyluuaainueiiaosnus

a

Tasnumsazanlumdadnnlasy

9 =2 =

= Y a A A d?l 1 = 9 9 ~
UAALNINAIV N AIZ(SO4)3 Gluﬂsmmmwmuamwuﬂmﬂm HAasLUUNIGNITULT 60 EU

9 = A us.:} 9 1Y ~ J [ 9 ~ v A
uu:1Tuumiﬁsﬁnmemmaaﬂmﬁuqqmwmﬂnmm 1 LLG]L?J@@]GU’ENGUTJQWiim‘]ﬁ 60 NAVY
~ Yy ¥ Ae 1 g v ~ vy 3 o & 9
ﬂﬁﬁ$’(?fiJ"lJE]\1LLﬂﬂLiJEJ?JGl,‘Llﬂ’ﬂiJ!flliJ"lluﬂ@1ﬂ31luﬁﬂﬂl@ﬁﬂﬂﬂnhﬁ1u 1 muumﬂmgﬂu@mﬂgﬂ
9

9y dil AA dy v = ~ == ] v 19 a 19
ﬂlT’JiuWHﬂﬂﬂHLﬂ@Uﬂ’JﬁllmﬂmfJiJ SIJW’JT;]:Wiimui 60 i]\ﬁ!'li]zﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂiiﬂﬂiﬂﬂﬂ’ﬂﬁm}

Unusil 1

Table 2 Cadmium accumulation in different parts of the rice plant

Cd accumulation (mg/kg dry Weight)$
Cultivar PTT1 SPR60
Treatment Cd(NO,), AL(SO), Cd(NO,), AL(SO),
Whole plant 24.71 +3.14" 40.66 £2.47" 34.43+451 62.94 + 10.69
Roots 284.10 £ 41.08" 24270 £29.8° 247.90 £35.11° 179.10 +32.10°
Shoots 6.17+0.73" 23.40 £3.29" 15.67 + 3.45° 2123 £3.67°
Grains 1533 +£0.81° 43.43 £1.48° 4.00+1.10° 26.40 +2.93°

$ . . o —
Mean + S.E. are reported. Data marked with different letters within the same row are significantly

different (p < 0.05) by one-way ANOVA; “PTT1 = Pathum Thani 1, and SPR60 = Suphan Buri 60.
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