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The experiment was conducted to study the effect of soil amendments on cadmium
uptake of soybeans grown in cadmium contaminated soils during July 2004 to August 2005.
The experimental design was 4x6 Factorial in Completely Randomized Design with 3
replications. Treatments were composed of 2 factors ; cadmium contaminated soils and soil
amendments. The cadmium contaminated soils were 13 mg/kg, 30 mg/kg, 50 mg/kg and 150
mg/kg. The soil amendments were zeolite, bentonite, marls, rice straw, rice hull-carbonized and
control. Soil and plant samples were collected for analysis at planting, flowering and harvesting

in the laboratory room.

This results showed that soybeans that were grown in cadmium contaminated soils with
rice straw had less cadmium and zinc in seed, stem and leaf than other treatments. In the higher
level of the contaminated soils, the results showed that soybeans had the higher uptake of
cadmium and zinc as compared to the lower level of contaminated soils. Soybeans could take up

cadmium, zinc, iron and manganese into stem and leaf more than seed.

Soybean that grown in cadmium contaminated soils with bentonite gave the higest dry
weight of seed, stem and leaf and total weight but soybean that grown in cadmium contaminated
soils with rice straw gave the opposite results. It was found that every soil amendments could
reduced the concentration of cadmium in soil but the concentrations of cadmium were still

exceed the standard level.
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AP IRATNIERIMT]
Flolast  wunelud  Junsa  vhednn unauwn

pH 8.00 6.30 - 6.67 8.77
EC (uS/cm) 44.1 7590 - 1340 685
OM (%) - 12.92 - 1.68 1.23
Available P (mg kg_l) - 345.81 - 25.60 22.45
M31HUING 2 uaalsmamsdsulgeauildlunmsnaaes
assuilgeau Ysunaanssoilgeau Ysunaaslsuilgeau

(¢/1 kg soil pot) (kg /rai')
FTolav 100 31,200
wune lud 100 31,200
Yuisa 0.938 293
et 25.5 7956
UNAVIN 25.5 7956

"au 1 ls @ulonwsan) wiin 312 x10°kg
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MIINUINGA 3 Tesrnavesauiamaniiilfsviiunnugauauysaivesau

(Land Classification Division and FAO Project Staff, 1973)

1. ﬂﬁﬁ%’mﬁu (Soils reaction) , pH (ﬁum’eﬁw =1:1)

521 (rating) nee (range)
NIAANIN Extremely acid <45
N394 Very strong acid 4.5-5.0
nsALn Strongly acid 5.1-5.5
nsadunan Moderately acid 5.6-6.0
nsaantloy Slightly acid 6.1-6.5
NAN Neutral 6.6-7.3
ANNDOU Mildly alkaline 74-78
anthunag Moderately alkaline 7.9-8.4
AN Strongly alkaline 8.5-9.0
AN Extremely alkaline >9.0

2. ’Su'ﬂ?ﬂ%’mq (Organic matter) (%organic carbon x 1.724)

32AU (rating) Wel (range) (g kg)
&0 (VL) <5
&1 L) 5-10
Aoutad (ML) 10-15
1hunais M) 15-25
Aoud19ga (MH) 25-35
a9 (H) 35-45

gaun (VH) > 45




3. 153 1 Ta519U59U (Total nitrogen)
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LA (rating)

Wy (range) (g kg_l)

§1n
i
1hunais
qq

gaun

(VL)
L)
M)
(H)
(VH)

<0.25

0.50-0.75
0.75-1.25
1.25-1.75

>2.25

4. U5maleaesaniuilse Tend (Available P) (Bray I1)

LA (rating)

Ne (range) (mg kg_l)

AN
A

1 9 c’v
ADUVIA
SIRITGRE
Aoudaga
9

gaun

(VL)
L)
(ML)
M)
(MH)
(H)
(VH)

<3

3-6
6-10
10-15
15-25
25-45

>45




5. Usma TnumanFoudidluilse Towd (Available K) (NH,Oac)
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LA (rating)

N (range) (mg kg_l)

&0 (VL)
#n L)
1hunas M)
a9 (H)
gaun (VH)

<30

30-60
60-90

90-120

>120

6. aranvanilasu’ld ( Exchangeable base) (NH,Oac)

LAl (rating)

Wl (range) (cmol (c+) kg-])

Exch.Ca Exch.Mg Exch.K Exch.Na
§170 (VL) <2 <03 <0.2 <0.1
& (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3
1hunas (M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7
49 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0
qaun (VH) >20 >8.0 >1.2 >2.0




A A 3
A1 HUINT 4 LaAdIn1511/a81 non ST unit 114 ST unit
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Quantity ST unit Conversion equation
Electrical conductivity dSm’" 1 mS/em=dSm’
1 L/ cm=0.001 dSm’
Cation exchange capacity cmol (+) kg1 1 meq/100g = cmol (+) kg>1
Antion exchange capacity cmol (-) kg_1 1 meq/100g = cmol (-) kg_l
Exchange cation cmol (+) kg’ 1 meq/100g = cmol (+) kg’
Mass ratio g/kg' 1% =10 mgkg "'
mg kg’ 1 ppm=1 mgkg
1 mg/100g=10mgkg
Heke' Ippb=1|gke"
mgkg' 1ppt=1ngkg'
Mass concentration gL’ 1%=10gL"
mgL’ lppm=1mgL’
pegL' Ippb=1WUgL"
Density Mgm’ lg/em’=1Mgm®
Specific surface m kg’ Im’/g= 1000 m’ kg
Pressure kPa, Mpa 1 bar=0.1 Mpa
Radioactivity Bq 1Ci=37x10" Bq
Rate , Yield kgha' lkg/10a=10kgha'

Mgha'

1t/10a=10Mgha'
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MINHUINGT 5 UTmamaamoyluanuuusiani q (ppm) (FOUA, 2539)

yUAAY Aunae e seme
WoAwoad UazAuIEoNE 0.21 0.08 — 0.47 TN

0.07 0.01 —0.24 Tuaud

0.43 0.10— 1.80 HAUIAN
AusIuDIRM e 0.27 0.08 - 0.55 awsm, Tuaua

0.64 0.12 - 1.44 LAUIA
Salawoad nazausunidou 072 0.36 - 1.44 TN, UAUIAN,

ANINFOIUIINT

AUAN 9 1.00 0.27 — 4.00 ANIIFOIUIINT

0.45 0.03-2.53 ity

n.a. 0.41-0.57 AN

' ' 9
mM319wInd 6 Usmnaaadionluanuuuniinmsduilou (ppm) (fnA, 2539)

9
unasuitou Wdy Uszima NIBINE)
miloansaangd 2-336 A1IIFIUIINT
664 a1u
gaamnysulane 3-1,781 ae
1.8 - 88 u

26— 1,500 215N
ﬁ’JuGl‘L!Lﬁﬂﬂ 1-17 ﬁﬂﬂ"]ﬂ@TﬂH%ﬂi

0.02 - 13.6 D14TN

4 @
MANZNBL, 15-57 goauaua 6— 16 §U UU.UFTIUDINA
Pl ' 4
Wunvadsznu, io azneuAanas /Al 591 59
22-83 ajfu Wi
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151907 7 YsinauaaionTuiy (ppm wnuia) (e, 2539)

¥iany AIUVDINY Ndy NUBING

9 < < Ty A
17 an 0.01- 0.11 wan livad
9 = <3

17819 an 0.01 —0.26

Y o o I~

917115188 A 0.01 - 0.04

o A 3

02141904 an 0.29

o J A A

1 lnanes oAU 0.02 - 0.35

nan Ty 0.03 - 1.25

Y <

Y1 Inannu AR 0.06 — 0.1

nenala 1 0.12 - 0.66

ANAAYIDN 1y 0.12 - 0.66

nou1 gy i 0.08

Hursa e 0.03-0.18

RINA A 0.03-0.23

A " o a = Ay a Yo A a o A a Aa
ATVINUINN 8 mmmmﬂimmuﬂmmw@uaiaa%z“l@sumuauamemﬂgﬂmum

uaaloneeaululTunneag o fdu (gauna, 2539)

cd azawnnmsld au cd n'ld0n % m3us Tnadniialgn

9 2 o o
WANHE (NN.AFNANT) pH CEC VUNMNATNDU (hbJTﬂ'iﬂﬁiJ Cdu)

(me/100 g)  100% 50% 25% 10%

USDA 2 54 13 19.7 9.8 4.8 1.2
TVA 5 5.8 n.a. 44.6 22.2 11.1 4.5
USDA 7 4.9 8 422.3 211.0 105.5 422




[ v ' Y
1519001 9 Ysinamaadiouluisidgnluauniimsdudeou (ppm uw.usia)

(AHUA, 2539)

1l A 1 A a o
GR Ny AIUVDINY nae 1lszine
A Ll 9 %
VETGNIEGA na T 1.1-20 ANIIFOIUINT
o 4 a [
o2 1lnanes MiloAu 4.9 ANIIOIUIINT
gadmnisulany wan Ty 8.2 ANI1¥0119N3
ANNIAYION 1y 45 00aINTIAY
<3 Ty A A
41 wan luvad 072-417  Q1u
a1 luiieq nevala luuen 1.1-3.8 AMI¥OIUIINT
ANAAYOY 1y 0.9-7.0 1T
9 < [ U A
MAAZNOW, WN. V12 waa livad 5.2 (Mgaga) Qi
yalsgn, flo 4121ua lunanee1ns 35 215M
) < a
SRIGN an 2.3 1T
Y = [ ~
117813 1an 55-142 T ea
1y 19 —47 T e
31 397 — 898 T Ren




ﬂﬁzﬁ'ﬁmsﬁnm HazNININU

¥o —UIWEND
7 A =S d' a
T mou 1 Mina
A a
amuNnag
1sziamsanm
o 1 9 d' o
furianinnmsnuilegiv
d' (] %
aouihanuilgiiv
NAIUAIAULALTIIANIIBING

= Ay Yo
numsanef lasy

a A = o
PNANMATITY AU INTNaL
31 POUTUNAY W.A. 2519
a J
9. 9AIAND
4 a [ 4
M. (NHATAAAT) HHIINGDAAYATAITAT
nlSawInsams
MANFIING AULINGAAS UIINFoUTIAa
a a 4 [ o a
NURANYUINGITWUT FzAUUNAANE
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