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Abstract

This research aims to study the efficiency of EDTA on the restoration of cadmium-contaminated areas
by hemp (Cannabis sativa L.). The experiments were divided into 4 sets including uncontaminated soil (Control
Set 1: C,) cadmium-contaminated soil (Control Set 2: C,), cadmium-contaminated soil with EDTA at the mole
ratio of 1:1 (T,), and cadmium-contaminated soil with EDTA at the mole ratio of 1:2 (T,). The results showed that
EDTA was effective to form the complex with cadmium which resulted in the ease of plant absorption. The
highest cadmium accumulation throughout the experiment period was found in T, in which cadmium
accumulation in roots was higher than that of trunks and leaves. However, the cadmium accumulation in the
roots of plant grown in T, (111.37 milligrams per kilogram) was lower than those grown in T, (120.74 milligrams
per kilogram) and C, (116.55 milligrams per kilogram). This may be caused by the phytotoxicity effects of higher
EDTA molar application to the soil. As a consequence, lower cadmium accumulation was found in T, comparing
to the other experimental sets. Low cadmium accumulations in fibers were found in all experimental sets. The
results of this study can be used as an alternative remediation technique to restore the cadmium-contaminated
soil. In addition, some local products made by the fibers of the hemp can also improve the economic status of

the community. As a consequence, the sustainable development in the area can be reached.

Keywords : hemp ; cadmium ; EDTA ; phytoremediation ; phytotoxicity
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294 Citterio et al., 2003 1M1N19ANHIANANNNIVBNENW IWNNIRARTaANEMIN AINNITNAABINLGT LaNHT
= = a A ) 1 :; -ﬂl =X v da/ nﬂl A ] A a 1 = o
Hnsaranuanianlusngge uasiiiasundauiniungnaasaeldifidedengdaumilefu dukhaeiu

NN3AN®994 Hadi et al., 2014 Mnpaasignianiluaulutleulanemin udanud snifludauninnsazanlany
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o dl qg// d’j | ] dld v o A dy D% =< o ¥ s dy
wingange Matilasannaniudeunanisdudaivauduideulaveuininense asinlidn1sgeduaisiuien
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a a
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Q
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1.43,1.58 uaz 1.65 ﬁ@'ﬁﬁuﬁifﬂﬁi@n%mf’mﬁnLLﬁq (m‘wﬁ' 4 9) AMNANALIZEZIANTRINTNAADS LLmﬁmi@,mﬁq
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PIAANFTLIZEHANT8INNTNIARS SakansliTiu e LauﬁﬁmmmmmmLﬁﬂuimulﬁémmﬁqmdﬁ 100 Ha@niu
saflanfuvennnndn 0.01 iwWesdudaestinninuiie (Chen ef al, 2004) Aagnunsadalianiifuialailes
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WA Tneldnalnnisazanansuaieluig (Phytoaccumulation) visanisaindnsuaeae i (Phytoextraction)
lunsrdeslavsminanauiumnniugilaidiosns | resildlubanmgs

5. N17UsARUANNT LN AS AR ENANLARA DT

\HaansiatsuInIsEsyiuIngedENiaIndns e AL Induing wud ynganimaaeuani

1
@ A

fAnasnyAuTaANNAILA 60-90 41 Aatiu aglEnniafumadnuaniuIniinaszia ATl uR s
157 90 WAz 120 J14 389N 1INAABY IagLAuFat 9B dulaen (1 Huly) wazarfin (wnw) 11l lunng
1s2iRUANNIREN HDIRaNLBI A UAINATD Lﬂumu%:ﬁqmﬁmmmLﬂumamﬁmmmw NANNTILATIZITLAA
1HA9019199 3 wuan ynganimaassuaniandinlilazannialuisnudiulaen (Euwls) snnndndouanfiu
- & A~ a . & o o o o &
(1N1) BAZNBTZEZIAINITNAABININTYL WTIRNFazaNLAnNe N Tudnlaan (1Eule) wazanfu (W) LWNTW
, o pRp = a ' a o o o =
wuiu TnegantmeaesniuanlenarantanugIulaen (Eule) wazansiu (wnw) Tuliuingegaae 9anng
NAaeY T, 9848981A8 C,>T,>C, T9aanaasiunanisinszilude 3. uay 4. uaasliiugi gan1svmaass T,
[~ t:ll a a el = ] 1 =
duganimasesnaniinauaniianazanluiugagn uazianiinisazanuanilennia Tudiusng o 1eeie
Tnnfign s
AmFuniseenuuuwasWmulundaineiiand e liguauin 1 dss Tamdiiu wudn annsanaduly
o Y d’ o v oa 1 [3 £ % a d!/ v 1 v a
saumduly Gearaniliifineyniaduauiadnilanszaeliiluannie uazfnmanudefinuazinaniaresgnan
AU UIENININITLAUNTHAR AYTHNITAINNTIININEUNENAINITONIBIBUNIATUIALEN AzaNNInT e ey
AsluiaInnisgaan s nnsdnmaiad Agliianisdssilduanuiluielaedinsziniglafuainnisiuilu

wan wavrianisdszidu 2 gduuy un 1) sluuulundiuamioniiisnelfinlsnaunlildlsnnzisa

a
'

(Noncarcinogen) (A131471 4) uaz 2) luuuinalifiialsanziie (Carcinogen) annistsziiuaauiiiuismiig

|

uiuiuaauan Hninnsdiaeeiluglindunsalinauss (Worse Case) uazauiananaldiuduniilunsdl

e ]

#ugu Inelduvdniedeianassuazinange ety 16 T auld Adauwiniads 68.66 uaz 57.48 filaniu

1007



IANIINENANARTYINT TN 26 (AU 2) WOHAIAN - BIUIAN W.A. 2564

BURAPHA SCIENCE JOURNAL Volume 26 (No.2) May — August 2021 UNANNIRE

al

ANNANAL (http://www.sizethailand.org/sizechart.html) CRA ’1LLuQIuN“ﬂ@\‘imﬁ‘vl,mumw,l,@"'tlu (Soil and Dust) &

N19NU 4-50 AadnTusadu (TuAga-Tugegqn) flAads 30 faanFurady (USEPA, 2017)

A15197 3 unasuwasienlugiudasn (Eule) wavunuaeaansilunsninans et

wAALREN (RaansuFanlanFunNminuwiia)

TANINARDY douilann (1&ule) AVUATFL (WD)
90 T 120 94 90 T 120 94
C, 0.16 0.18 0.08 0.11
C, 0.78 0.99 0.42 0.47
T, 0.58 1.24 0.52 0.58
T 0.56 1.57 0.40 0.45

N
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wan wasnnastlsnidiu 2 gduuy Hun 1) gluuuluwinuamdaudnsnelifalsadunlildlsansziia

a
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(Noncarcinogen) (A1314%1 4) uaz 2) gluuuinalififialsanzids (Carcinogen) annistsziiuaauiiuismiig
nufulluanuan nannsimensiluglidunsalinauss (Worse Case) wazauiananalfzudunniunsd
Augu neldurminedaiaunassuazimange any 16 T auld Avaminede 68.66 waz 57.48 ilaniu

a

ANNANAL (http:/Awww.sizethailand.org/sizechart.html) %\‘mﬂ’]LLu%IﬁN‘H’ﬂ\‘m’]i‘vLﬁi‘/UauLL@ZSB!‘LA (Soil and Dust) 64
nN3NU 4-50 HadnFusiadu (Tuaqa-Tugeqn) JAeae 30 Hadniusadi (USEPA, 2017)

N3 LUNAMNLALNANANE I 1e94 97 ina liiAa lsANL3e (Noncarcinogen) 1agAnNaTINaINAET
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(Acceptable Risk; R) wudndauilaan (1§uly) aasianwainynganiamaaed 86 R Haandn 1#10° 3sdadnlul

‘ﬂl [ < QI d’l o v @ Yo dd‘ I8 a lﬂld dgl
ANAeslunadluns Fainay uazannimasesdeuansliviulicn nsdindgnianiunauninisduitlen
= a 1 a o o Adl 1 v oa £ o A Yo 1 [ ‘ﬂl
WAALHENEINTIR (C,) Wudn naasiusididanudasluntsnaliiiinlsatiounin uazdsdalsidn aglusedun
Uaansiaserignanuazgiizing

6. 1f5uauasanEn THC aeuan nevasinnismizilgnluauuilay
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A19199% 4 saiaanadune (H) Anelinalsaaunluldlisanzi3e (Noncarcinogen)

Lﬁémmﬁumﬁi”u (HARNFURADTW) fanpnuluRenelinfalsnaui il (Noncarcinogen)
anuilaan (Ewle) (20 Fu) HI-Male-C, HI-Male-C, HI-Male-T, HI-Male-T,
s 4.00 2.59E-08 1.31E-07 7.99E-08 8.40E-08
Turiade 30.00 1.94E-07 9.83E-07 5.99E-07 6.30E-07
sfuzgq 50.00 3.24E-07 1.64E-06 9.99E-07 1.05E-06
dnuilaan (&ule) (90 ) Hl-Female-C,  HI-Female-C,  Hl-Female-T,  HI-Female-T,
s 4.00 3.10E-08 1.57E-07 9.55E-08 1.00E-07
Turiade 30.00 2.32E-07 1.17E-06 7.16E-07 7.53E-07
ﬂfuzgq 50.00 3.87E-07 1.96E-06 1.19E-06 1.25E-06
anuilaan (Bwle) (120 T1) HI-Male-C, HI-Male-C, HI-Male-T, HI-Male-T,
s 4.00 2.60E-08 1.21E-07 1.69E-07 1.85E-07
Tupiade 30.00 1.95E-07 9.07E-07 1.27E-06 1.39E-06
fu@;q 50.00 3.26E-07 1.51E-06 2.11E-06 2.32E-06
anuilaan (Bwle) (120 T1) HI-Female-C,  HI-Female-C,  HI-Female-T,  HI-Female-T,
o 4.00 3.11E-08 1.44E-07 2.02E-07 2.21E-07
Turiade 30.00 2.33E-07 1.08E-06 1.51E-06 1.66E-06
ﬂfuzgq 50.00 3.89E-07 1.80E-06 2.52E-06 2.77E-06
AVUATFIU (WD) (90 1) HI-Male-C, HI-Male-C, HI-Male-T, Hi-Male-T,
s 4.00 1.74E-08 6.55E-08 7.96E-08 4.74E-08
Turiade 30.00 1.31E-07 4.92E-07 5.97E-07 3.56E-07
ﬂz]zuzgq 50.00 2.18E-07 8.19E-07 9.95E-07 5.93E-07
AYUATFIU (WN) (90 1) HI-Female-C,  HI-Female-C,  HI-Female-T,  HI-Female-T,
s 4.00 2.08E-08 7.83E-08 9.51E-08 5.66E-08
Turiade 30.00 1.56E-07 5.87E-07 7.13E-07 4.25E-07
%uzgq 50.00 2.60E-07 9.79E-07 1.19E-06 7.08E-07
AAUATFU (WN) (120 ) HI-Male-C, HI-Male-C, HI-Male-T, Hi-Male-T,
s 4.00 2.47E-08 1.08E-07 1.17E-07 1.09E-07
Turiade 30.00 1.86E-07 8.11E-07 8.76E-07 8.15E-07
ﬂfuzgq 50.00 3.09E-07 1.35E-06 1.46E-06 1.36E-06
AAUATFU (WD) (120 FU) Hi-Female-C,  Hl-Female-C,  HI-Female-T,  Hl-Female-T,
s 4.00 2.96E-08 1.29E-07 1.39E-07 1.30E-07
Turiede 30.00 2.22E-07 9.69E-07 1.05E-06 9.73E-07
qfuzgq 50.00 3.69E-07 1.61E-06 1.74E-06 1.62E-06
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