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Phosphorus availability in soil- Preris vittata L. system affected by arsenic
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Abstract: Both phosphorus and arsenic belong to the V family on the periodic table of chemical elements. Phosphorus is an
essential nutrient element to plant while arsenic is an unessential nutrient to plant. Batch experiment and pot experiment were
conducted to understand the effects of arsenic on phosphorus sorption in cinnamon soil and phosphorus uptake by arsenic
hyperaccumulator Pleris vittata L. The results indicated that phosphorus sorption was mediated by arsenic addition. The capacity
of phosphorus sorption in cinnamon soil was not greater than that of arsenic sorption. Moreover the arsenic addition was less than
800 mg/kg in pot experiment, the concentrations of phosphorus in shoot and underground part of P. vittata were all increased with
increasing of arsenic addition. The results represented that bio-availability of phosphorus to P. wittata 1.. can be improved by

arsenic addition in cinnamon soil.
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1.1 ﬁiﬁt: :tig Table 1 Characteristics of soil tested
g . PR WL
ﬁtﬁtigﬁm E :”:‘E" E EF H(J%E j: 4 Egz‘:ﬁ‘&% Characteristics Cinnamon soil
F 1, A lmol' L' H,Ac, R ENE CEC, LA R,  oH(:2.5) 8.07
FS Y RS-1000 3 (KW, M EMBLEE S ol o
KR E T I . Mg 5.09
1.2 SREMER ﬁ g‘;z
FRELE 20 B B Bk 148 2.50g F SOml BRI 28 Total P (mgke) 880
AR ER 2 P L B YR BN A B NaH, AsQ, 8f B Olsen-P (mg/kg) 19.0
M As (m
NaH, PO, ¥ ¥, I 25 8 K 4h FE B R R 30ml. 72 mﬁgzﬂﬂty(k;j) >0.02mm ;(2)
25C %M FEBRY sh, B FEERE A 50ml .0 0.02 ~ 0.002mm 2
< 0.002mm 26

& ,7E 4000r/min ¥ U B 0> 30min, B Sml % 75 W& I
EHLPHAMKE. BREPEHENRBREEZE2 HTEFERAENENE, SOHET 2K,

22 ZEBRMERD PN AsHFME
Table 2 Addition of P and As in the sorption isotherm

b Pl As IR N BE Added concentration of P and As (mg/kg)

Treatment P As P As P As P As P As P As
As=0 4 0 6 16 0 20 0 24 0 32 0
P=0 0 0 0 16 0 20 0 24 0 32
P:As=1:1 2 4 8 8 12 12 16 16 20 20
As = 20( mg/kg) 4 20 8 20 12 20 16 20 20 20 24 20
P = 20( mg/kg) 20 4 20 8 0 12 20 16 20 2 0 24

1.3 #HRTH

AATRET AN LS SRR TR AR B EFTGL 2mm FFH £ 0.7k, MR E 0.42¢
MAALE 0.34g, ﬁfgﬁiﬁ6/I\ﬁ}gzﬁ'ﬁﬂﬂﬂ@?(NaHzPQ‘,ﬁ*ﬁ%MOOmg/kg +, 45 0w A R BE (NaH, AsO, , 43 #7
85) 5514 0,100.200.400.600 Fl 800mg/kg + , FE P RH, HMBEE 4 K, NEFA R EBRB B, 48
EALAE As TSR L EIEF 1o, ZHER# L3, MR HRRZE SRR, B0 REREBRI S

REHOEET BABR - BARRZE M4 AZERE. RN EETE TR, KRG S-S
HITHEE AT MT . BBEER,

L4 WEH BB
W EE R, VR R AR R AR A S ZE T RAEET RO RN S,
VIR IR BR- SRR T K, B & B PRI B A L bl 2 1 AR U o X B B A B
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B 400 43 5 FA AR B B A o B SRR BEAT IR IEDY

¥R G i+ A SPSS10.01 344 4347,
2 #7
2.1 BRATHR B IR R A

S IR R I SR T o) V- VA R B VR B AR (B 1. 2mg/ L) B X BE SRR M R TR N
BUE(E 1), £ As=0.P/As=1:1 1 As =20 {19 3 MEHERT| b, R ES T RS 021 % M2 ¥ 3
p<0.01 Btk BE KW (R 3). XKW, ELRWRETLE N, 1 59675 B 0 0% B B - 45 15 3 P B ok B 1) 3% 7
BEERURM. MNEX A BHOFEATUEE 7 As=0 LBRH P, T EXNBWRMENRE, REL RN
RikF) 30.41,KEE T PAs=1:1 bIBATIF As =203 MEEEF), XHBEEUE, B As Z)5, BN
MR BB ST BRI . 4 B VRN B Ol 20me/kg B (As = 20 251, S8 X0 Bl i) O B B8 7 B 25 i ek b 3B B 9 89 173,
TR PR RER S, AEAERI ZE L EN RN ERREE .

A EAEAT PR RR(E 2~ B 4) o~ OAs=0 X As=20 A PiAs=1:l
AR T EBAMORHEHEEER., B&
5, - X % e g VR B 5 I 8 o ek ) 9% o 2 348
MPER. X HEARRME . BEM 4 ~ 32 mg/kg B
B (As =0 bR RF]), B R M K th 86.3% ¥ E
59.4% s 522 AR, AT INEE L LU0 4 ~ 32mg/kg BT

T IRGE P
P absorbed {(mg/kg)
s o

(.

(P=0XbEARF), B 4y M 3 th 91.3% F% = 68.1% % 63 03 08 ) 13
(B 2)o ARG T, -+ 5 X R 0% B 36 15 2 75 P conoim R /)
F X0 1 R B 2

7E PrAs = 101 ARTRFTU el BRI 10 45 0 06 B B LA S A

Fig.1 Sorption isotherm of P in cinnamon soil

ﬁJ EE 83% K%E 62.4%, #Higxd‘w B"Ju&w;%;ﬁﬁ%k Table 3 Isotherm result of P in cinnamon soil fitted by linear equation

?ﬁ%ﬁ:%%u&&ﬁﬁ(@ 3)0 AL B4 /7 Linear equation (§ = a* C + b)
3 3 Treatment a b R?

4 R 20mglkg BERID e - K

B h 4mg/kg WM ZE 24mg/kg A, 1 38 X 8% 19 W (AR b P/As=1:1 18.81 1,98 0.944"

62.5%%%F 56.5% ., 1E P=20 T AT, LR A= 20(mg/ke) 10.39 1.69 0.984" "

B I & 1A 4 R 20mg/ke , 8 B VR B 9 4mg/kg Y, £ *x p<0.0i
138 X 50 B O A SRR L AN K 54.0% 5 BRI I & O 8
~ 20me/kg I, - HE X BB O B SR T 60.6% ~ 65.3% ZIAIAEAL , AT T As =20 AL FE FR 51 AR O A B TR B 2
4 ) VR TIN B 2 24mg/kg B, 398 X R A O R SRR AIE T As = 20 4bFR R P A L B BE TR B R AT E N 55.5%
&N 56.5%.

LR R R e R R AL T8 FR B, S A O PR S T ER B T R B IR A R g
a6 - 3 X 0 A R R BB 7 T R B B R RE
2.2 RS R B R A B R

R RE B A T RPN S BERERELR(ES), FINMZE, BRERARTE
BT TR A FE M R0 T A B R A A O S B S A T . X OB & B e, R
BH p<0.01(n=6)BIHR BEKIE, Y87 N5 F] 800mg/kg e, MR A B R AT A & B R B
RN 6 1.59 F5H0 1.47 5, UINE )G , 1800 20 iy b BB & B a0 36 00 08 BE 5 T o T AR AN M 0E . R
HAEFESTHS, M ERRFI M T IR AR R4 B2 3.03 f1 2.58(H 5). 4P RME M EHEYRE
4.87~5.85¢( FE)/AZ A S), By imx @ Bl Ly BREHRRE.
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100 - A As=0 '&tﬂf” P IR b

& Xy P sorption As = 0 treatment 90
£ 90 |- —_ —t— P
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% 20 L *—y 2 80 X «
2 60| E \
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Fig.2  Sorption rate of P/As in cinnamon soil in P=0 or As=0 treatment
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PRABRIE TR B A TR LRI, b R
BNAL. AKX, 55 BARSUHBETESA
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B B2 B, HiL, TP MBI ol gk + B 75
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REITASHNER TR, B RREATEE,
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B3 PiAs=1:1 4B RFIAFIB L3t PrAs BUR 22

Fig.3  Sorption rate of P/As in cinnamon soil in P:As=1:1 treatment
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Fig.4 Sorption rate of P in As = 20 treatment and that of As in P = 20 ;

BRIk, 25 20 A — R 40 B AT LAt B b g D, e
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6
6500 B :
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Fig.5 Shoot biomass and P concentration in Preris vittata influenced by As addition
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AL FBRFIA As =20 LB RF)) , BN T MM AER T 38 BN R BER L, FEHBRINERERHE
M REX BB AR, PAs= 11 LBRFINEXFEMNEET As=204HAF(A3), XLER
FZH B EXTHRMEE NS T BRGSO FERT LB E L EPNRMES BB LR PBEN
EHRAE M

3.2 MERBEREYX BRI

BT B RA Ak T A L, Btk , — S22 38 A O A 4 X B NP B IR WiC AT S AR B A 8L, B« B TR
RESBARPRAERBE LRSS EERATHTS ™, SRR R AN S5 26
MY ENIEREEY .. Bk, A AMBEEEEYIRNEHTER, R As(V)# Rkt 28 i 8% R ik
AEHFHY , BRERREN ET R R0 A, E R YRR K 5 B (400me/kg A
F)XHAE Yy T #F A& B WA B B R v, ER oS 0 & vk B B (800mg/kg LA 1) BEAE W3 1R W MR MA B4 T BR AR A
B, B8R 0 2 0t A A BE R B RVE R, TR R TER . M), BRIFIRZE A BRI 7 A XRF $1R W4
B Lt — e, M B EEEYIRBRERM A I ORE(P. nervosa L.) IR M1 507 it 4 [F4H 8L
MEFRENBAEREEARENEMXXR  RUENEEEAY T NP EUAFERSTER.

2% 7 5% MAE Bk AN A K SE B 5T s % B - ZE B A WS 0 B R 400meg/ kg B, R W B 3t T P AR B MR £ AR AR S
B0 0 T 1% 0 5 249 5 00 4 B A B R00mg/ kg BT, MREA R 3 R AR A B BE RO A IS AP AT BRAL FEAY 1.47 B5 (B
5). XEH,ELZRE D, R E X BERE KRR I RIVE R, T AR X 85 0 T TR S0 S i F AR B L
E— 25U S5 < R WA B X A BE I R A A FETE R TAE o FE Tu A Ma"™ ROSRIAZE + BRI P AT LA R B,
T4 RN PR AR AT 2670pmol/kg B, SR AT T HBE MM B T X R . B, AR AT A BOHR th ST g AR X
WS, MFIP A 13 M ES IR R E F K BREIEL, YRR ARINEE RN 1mg/L B R EK
MY TFHRMBERE, P | MESHBMEREBEEEZEER TARME M, Hilns RMAKE
RGBT UCIE B - 88 0 B X Bl R B R A R TE R BLAE

A5 A LR WA B b, b 0 Bl ViR R 1R] 3t T BT B Bl v B — X B B S B 8 VB 0 5 24 R O ik
35 B 800mg/kg B , 4R 04 BE s | ERS BE B VRIS e A9 Xt SR AL EE 1.59 45 (B 5) o 7E Tu F1 Ma"™ #4935
WS WA RN R FEERIRENBE T M . 2 S0 K 555 & B, X85 R
B B AR AR AT 334pmol/T B IR BRI BRI E SR E B R PR R I mY . REBRE %
AP B B R B 8 R B, P BB A R o AR 0 B AR X Bl A VR KC  {H R B R R A B IR MR . LR
RIEAEFARBEADHRR, HTFFELERMEEN TR, Rttt S TIREY BB, 751552
MRS B M USRI RN, KRR T EEE AT — 7, £ P A HE S R R R
it B 0 R A, o T B S Bl T R A B A R s B T, MR Bk P b B LA U AR AR AR e 3t b s T
BB MR B R 6 L EH , m B R E S M E LR R L e, WEHAFERRXR. EMHE
B4 5 TR (1B SR A BT 7E S P 4 o X B AR AR B B AR AR BE 1 . (H R A ST IRGE R B U IR E A LR
BrR#E—-PHRE,
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