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Submerged Soil by Typha angustifolia L.
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30 > 15 Bndialua > 990 > Tu suddu sndrtladensindeudhoansuyiuddrumidofunuin Asii) fid 0.14 - 0.28 uag
As(V) TF1 0.43 - 0.55 wagArdadearududunsdanimndmsu Asi) a1 0.93 - 1.15 wansiguqBlamuauddudiv
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ABSTRACT

This study aimed to study total arsenic accumulation of Arsenite [As(Ill)] and Arsenate [As(V)] forms by
T. angustifolia in submerged soil and to compare accumulation efficiency by various organs of T. angustifolia with
15, 30, 45 and 60 days. Experimental design is factorial 3 x 4 in CRD plan. According to analysis of variance (Two
way ANOVA) found that the factors affected significantly total arsenic accumulation of T. angustifolia were
growing period, arsenic speciation, and co-influence of these two factors (P-value < 0.01). The result of multiple
comparison by Dunnett's T3 showed that As (Ill)> As (V)> Control and 45> 60> 30> 15 days, respectively. The
accumulation in various organs of T.angustifolia by factorial 3 x 3 x 4 in CRD plan (Three way ANOVA) found that
the factors were significant differences (P - value < 0.01) as follow growing period, arsenic speciation, and various
organs, as well as co-influence of these two factors including arsenic speciation * growing period, arsenic
speciation * various organs, growing period * various organs, and the other had co-influence of these three factors.
Multiple comparison result by Dunnett's T3 showed that As (lll) > As (V) > control, 45 > 60 > 30 > 15, and rhizome
> root > leaf. Arsenic accumulation translocation factors (AFT) of As (lll) treatment were 0.14 - 0.28 and As (V)
treatment were 0.43 - 0.55, and Bioconcentration factors (BCF) of As(lll) treatment were 0.93 - 1.15. Therefore

T.angustifolia was a hyperaccumulation plant for As(lll), whereas BCF of As(V) treatment was 0.57 - 0.85.

AdAey: sUNE ansvy anfiglud ondialun Auguu

L ART)

Keyword: Typha angustifolia L., Arsenic, Arsenite, Arsenate, Submerged soil
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msthiialagldfivgnitautuainanuinansau e il
andymnsuuioumsfivuarlanzminludwandenlng
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(RoUTUN3, 2557; Zhang et al, 2002; Yen and Saibeh,
2013)
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PNUATUNDNNIAT Tenialieslng thwninauliwie (Air
dry) uNUALAZIOUKIUAZLATIVUIA 2 mm LaIT9UIN
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A15808AY TRUTIUALED 0.500 ¢ NUAZKATI 2
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sz duriinfivsngidundniilenn pH ni1 6.9 vugiiilonn
PH gstuagnuansnysiin HASO,” n1eldaninzddndudi
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mV d@ufuiild Asill) wag As(v) San -145 9 -97 uae -163
9 -45 mv
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Comparison) Tn835v09AuLumAf (Dunnett’s T3)  wWuid
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dminusfianasnnninduiild Asv) LLﬁmmaﬁagﬂﬁl 3
AOARRDINUNANITNAABIUDY Wei et al. (2006) uag

Meharg and Hartley — Whitake (2002)
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TavunvasgUs

21 wansazauURNIMEI Y aIAYa iy
suge
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a a
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Jufivansediv Wnewdiluvatenssuiunisumueddy
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‘Ua\‘ia’liiﬂﬂémaﬂﬁ‘m,wiaz‘uﬁﬂ (Patrick and Weihua, 2012)

22 wanispaazaudraviyenualuaieazd
uangeiu (Organs) vasgug e

U 7 wansmsazauansnyhanualuuiazeToay
YoegUg ¥ MITATILRANLUTUTIU (Three way ANOVA)
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U (Pvalue < 0.01) uenaininudi fBvdwasouiy
semdng 2 Yadeded 1. vlinvesansvyilinaslulufy »
Sunuiuiiugn 2. slinvesansuyiianasiulufiu * o¥eay
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Y099UgUNE (P-value < 0.01) uaziidnSnasiuiuszning

3 Uadedadl vlinvesansnuiivasiuludu *  Fruauiudn

'
=

Ugn * odeizudazdinvewiugln® (P-value < 0.01) 1l
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LARINAANIUA 8 Fi3 10 9InNNsNAADIRs Eapen and
D’Souza (2005) uag Marin et al. (1992) finuin fiwdinng
avauarsnylusdotsdruniefunazlafuwandraiy
TnsAnwIwes Zhao et al. (2009) wag Rahman et
al. (2008) finuin nalnnmsge As(l) uaz As(v) vositeil

nalnwmaNAaY
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Gﬂi']\iﬁ 1 LLE‘WW\‘iﬂ’]i%Lﬂi’]%ﬁﬂ’)’mLL‘Ui‘Ui’Ju‘UENLU@%L%Uﬁﬁﬁﬁﬁ’ﬂﬁaﬂaﬂ
Source Sum of Squares df Mean Square F Sig.
Corrected Model 1249.17 11 113.56 3.72 0.00
Intercept 1078.03 1 1078.03 35.34 0.00
Day 132.23 3 44.08 1.44 0.25
Speciation 950.70 2 475.35 15.58 0.00
Day * Speciation 166.25 6 27.71 091 0.51
Error 732.18 24 30.51
Total 3059.38 36
Corrected Total 1981.35 35
R Squared = .630 (Adjusted R Squared = .461)
ATl 2 WARIN1TIATIERAMNMUTUTINYS I SATaNaNan SUYeRugUE (mg kg')
Source Sum of Squares df Mean Square F Sig.
Corrected Model 210776.31 11 19161.48 1571.33 0.00
Intercept 385848.03 1 385848.03 31641.30 0.00
Day 3862.97 3 1287.66 105.59 0.00
Speciation 204312.39 2 102156.19 8377.27 0.00
Day * Speciation 2600.94 6 433.49 35.55 0.00
Error 292.67 24 12.19
Total 596917.00 36
Corrected Total 211068.97 35
R Squared = .999 (Adjusted R Squared = .998)
M5efl 3 uanasiesesinnauUsUTuMsasanasylueToazaiuingg veagu® (mg kg
Source Sum of Squares df Mean Square F Sig.
Corrected Model 787997.6 35 22514.22 692.87 0.00
Intercept 1040197.6 1 1040197.64 32011.88 0.00
Speciation 510867.1 2 255433.56 7860.92 0.00
Day 16394.3 3 5464.77 168.18 0.00
Organ 58841.4 2 29420.72 905.42 0.00
Speciation * Day 16810.6 6 2801.77 86.22 0.00
Speciation * Organ 160272.1 4 40068.03 1233.09 0.00
Day * Organ 5629.9 6 938.32 28.88 0.00
Speciation * Day* Organ 19182.0 12 1598.50 49.19 0.00
Error 2339.6 72 32.49
Total 1830534.8 108
Corrected Total 790337.2 107

R Squared = .997 (Adjusted R Squared = . 996)
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