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Abstract

The objective of this research was to study the contamination of cadmium and lead in soil,
and their accumulations in root, stem and leaf of Riceberry (Oryza sativa L.) after 3 months
experiment at different concentrations of cadmium (0, 40, 50 and 60 mg/L) and lead (0, 400, 500
and 600 mg/L). Cadmium and lead concentrations were measured by inductively coupled plasma
optical emission spectrometry (ICP-OES). The results showed that cadmium and lead concentrations
in soil after the experiment were within Thailand’ s soil quality standard. Cadmium accumulations
in root of the control (0 mg/L) and the experimental groups (40, 50 and 60 mg/L) were 3.54+3.03,
20.90+0.70, 37.06+0.86, and 45.73+0.45 mg/kg, respectively, whereas those in stem and leaf were
1.04+0.47, 7.88+0.47, 8.70+0.36 and 9.14+0.06, and 0.25+0.09, 1.32+0.41, 1.70+0.13, and 1.15+0.02
me/ kg, respectively. The control and the experimental groups were found that cadmium
concentrations in root > stem > leaf. Lead accumulations in root of the control (0 meg/L) and the
experimental groups (400, 500 and 600 mg/L) were 18.90+0.24, 233.77+0.84, 267.95+0. 27, and
286.03+1.33 mg/ ke, respectively, whereas those in stem and leaf were 29+0.60, 5.07+0. 36,
5.29+0.56 and 5.58+0.40, and 7.84+1.21, 12.80+0.35, 9.71+0.16, and 12.18+0.19 mg/kg, respectively.
The control and the experimental groups were found that lead concentration in root > leaf > stem.
When comparing cadmium and lead concentrations with standard values, both concentrations in
all parts of Riceberry exceeded the standards (0.5 and 0.3 mg/kg), except cadmium concentrations
in leaf of the control group. The results of this study suggested that Riceberry cultivation in
contaminated areas can accumulate cadmium and lead in each part of rice, depending on types

of heavy metals. Riceberry cultivation should be avoided planting in polluted area.
Keywords: cadmium; lead; Riceberry; heavy metal
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Figure 1 The experimental group containing cadmium (Cd*) in soil (a) and the experimental group

containing lead (Pb*") in soil (b)
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Table 1 Cadmium and lead concentrations in soil after 3 months of the experiment

Heavy metal concentrations (mg/L) Concentrations (mg/kg) Standard® (mg/kg)
control 0.59+0.05
5 40 11.07+0.22
cd™ 37
50 10.71+0.68
60 13.87+0.30
control 27.89+1.61
5 400 150.72+0.28
Pb" 400
500 224.64+0.23
600 297.53+1.95

?Soil quality standards for habitat and agriculture [38]

NAUAIUAN NFUNARBIANUTINTY 40, 50 uaz 60
fladnfusiedns fAady 0.59+0.05, 11.07+0.22,
10.71+0.68 wag 13.87+0.30 dadinfusailansy
AUEIRU AIUAEAIUBINGUAIUAN NFUNATDS
ALY 400, 500 Wag 600 dadnsunedns i
f’f’]LﬂgEJ 27.89+1.61, 150.72+0.28, 224.64+0.23
WAy 297.53+1.95 dadnfusioflansy a1uasu
forFeuiisuiuAunnsgiuguamAui 14
Usglewdiit onnseg odBlazinunsnssy A1u
UsENAANIYNTIINTAUIAELWANR atfuil 25
(w.f. 2547) eannruaANNlunses Uty gRdLasy
LA NWIAANINE WINE DLW YA WA, 2535
309 fvuALIRTFIUAMNINAL [38] UTimuad
duturesanfouuaznzdaieanguaiunuLay
naunnaedeylunusiuInsgIuAMA A tng
fregreaulunqumivauduTinuuanilouwas
mzﬁ’sﬁaaﬂ'ﬁﬂﬂajwmamﬁﬁmiwamimwﬁm??q 2
¥l warhansliviudnaulunguaiuauniinig
Vudeulaneminld Fsaenadastunisdnuives

SUANT wavAy [39] NUIHNITUULY pUVDa

2018

wanoslufnuuTinuiuiivgndguiusing
wardimeenlaneninuiadu nuidnsduidon
vosansuyluiuusnaldveinfiuninusvesmiio
WINBIA AT TUAUAININTFIUAMA NG
[40]
3.2 Usumuaaifisauaznziai azaulu
s ddu wazluvasdnlsduedl
Usunuanifsuitaganlusin ddu
wazluvesdnlsdiuess (msnefl 2 warguil 2) Tu
NANAIUAN NFUNAADIAIUTNTY 40, 50 uar 60
fladnfusiedns snilAady 3.54+3.03, 20.90+
0.70, 37.06+0.86 way 45.73+0.45 adNTUAD

Y a1 d'

Alansu auddu aduliAnade 1.04+0.47, 7.88
+0.47, 8.70£0.36 wag 9.14+0.06 IAANITUAD
Alanfu awudrdy warlufiaede 0.25+0.09,
1.3220.41, 1.7020.13 uay 1.15+0.02 iaaniume
Alansu auany sﬁawuﬂﬂﬁ”’ﬂﬂdw‘nmuuazﬂdu
NAaBINIEAUAMITNTUTUT UM Tavay
uandougslusin > d1du > Tu dndimunsi

YDINGUAIUAN NGUNARBIANILTNTY 400, 500



77 28 avvil 11 waadnieu 2563

5a15memansuazinalulad

Table 2 Cadmium concentrations in root, stem and leaf of Riceberry (Oryza sativa L.) after 3

months of the experiment

Cd** concentrations Cd concentrations in Riceberry (mg/kg) Standard”
(mg/L) Root Stem Leaf (mg/keg)
Control 3.54+3.03 1.04+0.47 0.25+0.09

40 20.90+0.70 7.88+0.47 1.32+0.41 0.5
50 37.06+0.86 8.70+0.36 1.70+0.13
60 45.73+0.45 9.14+0.06 1.15+0.02

® Intemational standards for vegetables of the Food and Agriculture Organization (FAO) [45]

Table 3 Lead concentrations in root, stem and leaf of Riceberry (Oryza sativa L.) after 3 months of

the experiment

Pb”" concentrations Pb concentrations in riceberry (mg/kg) Standard”
(mg/L) Root Stem Leaf (mg/ke)
Control 18.90+0.24 3.29+0.60 7.84+1.21

400 233.77+0.84 5.07+0.36 12.80+0.35 0.3
500 267.95+0.27 5.29+0.56 9.71+0.16
600 286.03+1.33 5.58+0.40 12.18+0.19

® Intermnational standards for vegetables of the Food and Agriculture Organization (FAO) [45]
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