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Abstract

The objectives of this research included to study total arsenic accumulation of Colocasia
esculenta and its various organs in As(lll) and As(V) treated submerged soil and to study the
potential inorganic arsenic remediation of C. esculenta in submerged soil. The experimental
design was factorial 3 x 4, CRD plan with 12 treatment combinations and 3 replications. Two
factors were arsenic speciation including 2 treatments As(lll) and As(V) including a control
group, and planting time periods were 15, 30, 45 and 60 days. The result of analyzing variance
(two—way ANOVA) showed that the significant factor of dry weight decrease (p—value = 0.000)
was arsenic speciation. The multiple mean comparison in each factor by Dunnett's T3 method
found that C. esculenta in As(lll) treated soils had more % dry weight decreased than As(V)
treated soil. The significant factors of total arsenic accumulation (p—value = 0.000) were arsenic
speciation and cultivating periods. Both factors had influence each other (p—value = 0.000),
while tested multiple comparison found that As (V) > As (lll) > control and 30 > 15 > 45 > 60.
The significant factors of total arsenic accumulation in various organs of C. esculenta (p—value
= 0.000) were arsenic speciation, growing periods and various organs, and two factors had
influence each other (p—value = 0.000) comprised arsenic speciation x growing periods, arsenic
speciation x various organs and growing periods x various organs. In addition, three factors
had co—influence effect (p—value = 0.000). The multiple comparisons of these factors were As(V) >

As(lll) > Control, 30 > 15 > 45 > 60, and root > petiole > corm > leaf. Arsenic accumulation
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translocation factors (ATF) of As(lll) and As(V) were 0.60—-0.89 and 0.25-0.36, respectively.
The highest bioconcentration factor (BFC) values of As(lll) and As(V) were 0.8792 and 1.0186

at 30 days, respectively. Therefore, C. esculenta was hyperaccumulating plants of As(V).

Keywords: Colocasia esculenta (L.) Schott, Arsenic, Arsenite, Arsenate, Submerged soil
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Source Sum of squares df Mean square F Sig.
Corrected Model 145728.22 11 13248.02 815.26 0.000
Intercept 252673.78 1 252673.78 15549.16 0.000
Day 12523.78 3 4174.59 256.90 0.000
Speciation 126898.72 2 63449.36 3904.58 0.000
Day * Speciation 6305.72 6 1050.95 64.67 0.000
Error 390.00 24 16.25
Total 398792.00 36
Corrected Total 146118.22 35

R Squared = .997 (Adjusted R Squared = .996)
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nagauadLlIlII% (three—way ANOVA)
(@39 3) WU ﬂaﬁ'yﬁﬁﬁﬂﬁwa@iamsgﬂmau
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asalihudany (p-value = 0.000) laun 41-
mui’uﬁmw:ﬂgn phAIBITNTNY UaTaIBIE
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Sﬂ%waia&Jﬁ'ulumia:amﬂ%mmmwkmga-
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uamﬂmﬁﬂgﬂmluﬁuﬁld As(V) nnvazau
ﬁ'%mmmwgwfwmluafm:dm@m 9 AW
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UG

0 > wd > o > §eu lasuaw
ﬂﬁmsa:auﬁﬁqﬂ’lufuﬁ 45 femuitutu
125 mg-kg™ LLa:uamimﬁmiazauﬁﬁqﬂlu
Fufl 90 fiMNTUTH 150 mg-kg™
mnasauly Brassica Juncea Uae He-
lianthus annus WU As(lll) waz As(V) L Wa13
Mmﬁwé'ﬂﬁ'mﬁauﬂ”nﬂvlﬂgjswml,aw”'s lag
Noazaaln xylem sap (Pickering et al., 2000)
ﬁ‘ﬁuna’mlmy’g@azau As(V) ﬁiﬂﬂuﬁaaﬂgﬂ
Tudln As(iin Fslu Asqinny azlusrssnsse-
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gel, 2005) wonanHRTIWINIA U RsaTinan
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RERURBAVUSILAINUWaEWDTE Waz As(lIl)
ﬁl:ﬂﬂaxawhu aquaglyceroporin (Rahman and

Hasegawa, 2011)
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4. ﬁﬁ]ﬁ'ﬂﬂ']nﬂﬁamﬁﬁmmkﬁhu
1o @ (arsenic accumulation translocation
factor, ATF) uazJa98a LT U w1951 N
(bioconcentration factor, BCF)

AT 8N uaasIN As(lll) LARaU-
ﬁﬁﬂﬂfuzjdmmﬁaﬁuvlﬁﬁnh As(V) Toazaeay
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Mwpad As(V) 8832314 0.5961-1.0186 Law
As(lll) agj 32143149 0.4766-0.8702 Uaud Il nanz-
sufiaztiantitaduingsidudon Asy)
wnefiaud@duinlungylawaiuandiia-
LALAas ﬁm%’umsgﬂazaumwﬂuﬁ"nﬂéu
laweiuandifuamas laun Aasiwinilsu
V% Pleris vittata 8283 23,000—27,000 mg-kg™
Pteris multifida itae Agrostis tenerima ARLEGE
§1I%Y 1,977 Uaz 1,000 mg-kg™ (Sampanpa-
nish, 2015)
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Source Sum of squares df Mean square F Sig.
Corrected Model 1085194.41 47 23089.24 404.49 0.000
Intercept 1101182.64 1 1101182.64 19291.20 0.000
Speciation 544345.55 2 272172.77 4768.09 0.000
Day 91664.87 3 30554.96 535.28 0.000
Organ 118669.20 3 39556.40 692.97 0.000
SpeciationxDay 48996.39 6 8166.06 143.06 0.000
SpeciationxOrgan 139979.92 6 23329.99 408.71 0.000
DayxOrgan 73590.58 9 8176.73 143.25 0.000
SpeciationxDayxOrgan 67947.89 18 3774.88 66.13 0.000
Error 5479.89 96 57.08
Total 2191856.93 144
Corrected Total 1090674.29 143

R Squared = 0.995 (Adjusted R Squared = 0.993)
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