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Accumulation and subcellular distribution of arsenic in water spinach( Ipomoea aquatica) cultivars from ar—
senic contaminated soil

CUI Xing-yi**%, QIN Jun-hao®? LI Zhi-ming? LI Hua-shou>**"

(1.Key Laboratory of Agro-Environment in the Tropics, Ministry of Agriculture, P.R. China, South China Agricultural University, Guangzhou
510642, China; 2.Guangdong Engineering Research Center for Modern Eco-agriculture and Circular Agriculture, Guangzhou 510642, Ching;
3.Key Laboratory of Agroecology and Rural Environment of Guangdong Regular Higher Education Institutions, Guangzhou 510642, China )
Abstract: Comparison of uptake and distribution of arsenic(As) accumulation in different cultivars of water spinach and its mechanisms are
poorly investigated. A plot experiment in soil pools was conducted to study the effect of soil As stress on plant growth, As accumulation and
As distribution in subcellular fraction of nineteen water spinach( Ipomoea aquatica) cultivars. The results showed that all those 19 Ipomoea
aquatica cultivars could be growth under 66.4 mg-kg™ As of soil stress treatment. However, there was significant difference in the biomass,
As accumulation among Ipomoea aquatica cultivars. And the concentration of above -ground portion of Ipomoea aquatica cultivars varied
from 0.73 to 191.12 mg- kg As, all beyond the limits of the standard GB 2012—2762. In addition, four high As accumulating cultivars and
three low As accumulating cultivars from 19 cultivars of Ipomoea aquatica were screened out. During the 66.4 mg-kg As exposure, the pro—
portion of each constituent was in the order of soluble fraction(49.06%~77.44% )>cell organ(19.90%~46.82% )>cell wall(2.22%~16.73% ),
and cytoplasmic organelles and the cell wall maintained low levels of As.
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Table 1 Physical and chemical properties of tested soil
pH AHLBg-kg™ RREIG-kgT O BARRIMY kg Big-kgT  BALEMg-kgt  Afifg-kgT /Mg kg™ & Asimg-kg™
6.45 25.02 1.24 232.12 1.26 120.66 18.14 337.20 66.40
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Table 2 Biomass of 19 Ipomoea aquatica cultivars
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Table 3 Cultivar differences with As accumulation on above-
ground and under-ground portion of Ipomoea aquatica
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BRE LRI ZS 03 191.12410.68a  87.20219.77gh 2.19
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Figure 1 Clustering tree of above-ground portion of As

concentration in 19 Ipomoea aquatica cultivars
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Table 4 Cultivar differences with As accumulation on subcellular fractions of Ipomoea aquatica
o i T
i BE st Ja 5 2t i BE g lugiss J 5T
BIERM 203 0.22+0.08hbC 1.65+0.02cB 6.42+0.22aA 1.14+0.16cdeB 4.16+1.04cdeA 5.28+0.55ghiA
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HEWIMZS 03 0.31:0.15bB 1.81:+0.39bcA 2.64x0.24dA 0.15+0.12eC 5.09+1.36abcB  9.25:0.73efghiA
ZEE APIZs 03 0.510.11bC 2.69+0.12aB 4.97+0.59abcdA 0.91+0.29deB 3.88+0.79cdefB  12.95+1.07bcdefA
FEM 23 03 0.86+0.02abC 3.00£0.14aB 5.41+0.42abcA 0.76+0.12deC 4.10£0.76cdeB  11.24+0.82bcdefgA
ZREAT 28 03 0.36+0.11bC 2.51+0.07abB 4.20+0.10abcdA  2.17+0.65cdeB 0.42+0.059B 16.64+2.75abA
e s 03 0.57+0.07bC 2.78+0.20aB 5.83+0.76abA 2.34+0.13cdeB  3.24+1.17cdefgB 20.59+0.08aA
TLPERM 28 038 0.29+0.03bB 2.43+0.51abA 3.01+0.58cdA 3.25+0.12cdB 0.99+0.55fgB 6.78+1.20ghiA
B[N S e 0.59+0.47hB 2.41£0.26abA 3.81+0.47hcdA 2.17+0.04cdeB 1.98+0.05efgB 4.47+0.45hiA
ITAREEFH I 25 03 0.41+0.01bC 2.49+0.06abB 4.95+0.72abcdA  2.58+0.04cdeB 2.76+0.19defgB 20.65+3.45aA
Ak D-95 25 03 0.78+0.03abB 2.70+0.32aAB 5.34+1.47abcA 6.01+0.02bB 2.63+0.33defgC  16.10+0.48abcA
RN SRAE 25003 0.38+0.02bC 2.45+0.10abB 4.44+0.98abcdA  2.54+0.73cdeB 0.80+0.38gB 7.53+1.75fghiA
FEEZS O3 0.39+0.12bC 2.62+0.07abB 3.42+0.27bcdA  1.39+0.14cdeAB 0.38+0.299B 9.99+3.44defghA
FAEINT 25 0038 0.15+0.03bB 2.730.49aA 3.89:0.67bcdA 10.43+1.02aA 11.93+1.79aA  15.38+0.71abcdA
BIEH AT 03 0.87+0.74abB 1.62+0.19cB 5.36+0.31abcA 3.57+0.27cAB 2.39:0.73defgB  10.74+3.82bcdefgA
TIPTS5 1.43+0.05aB 2.21x0.18abcB  4.91+0.96abcdA  2.48+0.65cdeC 7.23£0.54bB  10.21+1.78cdefghA
MFZ LR 1.32+0.03aC 2.53+0.08abB 4.47+0.15abcdA 10.47+2.11aB 9.99+0.23aB 20.39+1.51aA
Yy NG LR d 1.3120.19aB 2.53+0.16abB 5.77+0.81abA 3.25+1.47cdB 6.05:1.47bcB  13.93:1.06bcdeA
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Table 5 Correlation analysis between the As accumulation on
subcellular fractions of Ipomoea aquatica
and biomass/As accumulation
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KBAE 1 mg-L™ As 25 T 45038 As Bl 4
VETE AL A b AR HERRAE . RIL, A5 e
HMNIEER N As 50 mg-kg™ B AT, A0SR
Fhy 100% , 5T A WFFEAHTT o

HI A 3R B SR 2 S AE vk R AR E 4 e i R
AR IR < T, H A W5 5 B A
B0 N G T TR o 2 L A 72
RELEEAMUGHERMIA X, WEERNA
K, R —FPRBE AR R Z A 225 . AR5
A 4 AR ES O3 IR As S KT R,
Bi%is RERT 1,56 EYF IR, S5 K8
230 AR D-95 250038 s Bl SR AT s 0 SRk
B 72 A v BB As (1) A Al

AR As (i AEZE S, BRI
RELPTWAIrm . —AJ7 kAR Z Y,
LA Y SR PR B R As, TR IR
PR B> 58 As 5 B S —IESE
J7 R As BUTUAEY), (1 FHAERRBE As Vo5 YL 14
HAE R R B AR Z R P R, AR R BT 0 1 H 1)
FARM A AR A B SO0 R D-95 &0
KR A A0S WA R B As V5 Y -4
FhAE , SR 5 I S OR8> I As Y5 52
15 YL SR 4 4 AR I 3 SR A Bl Ry BB IR A 4
STl SRk 5 T 0 6 11 1 50 TR I s 0 3R 2R
PRI 22 0030 T 2503858 5 MK BB A mT
DATERRRE As V5 HIER A, USRS AT AR 2/
A Es 03
3.3 ARIMM LT RR As IEFH T

FFT 3, 4 T R R Y 2 R A A0 19 IV 40
SEFRE A IS 43 HT T #E 50.00 mg- kg™ As JiriE
T,As 7 19 AN Fh AP s O3 B0 o SR 41 it A
W43, 25 AR B0 b [ 47 As & AL R M
F>2H i ge> A MORE . 25 ST As FEEARAATE
MR, B FRAEE A As S iR AN IR As
T 49.06%, Hb T FRAE ST A As B A A S
As LY 47.61%, X AS[R] SRR O S0 41 455 43
PR As 5 A Y SRR As i EA T A G

PEOMHTRT LUK B, M i an i se b R As S5
A 2 JA) R I EAH C (P<0.05) , Ml 133 i i v
R As 5 2 5 b A i 2 (] R0 IR
5 (P<0.01) . 33X/ W T 41 e B 55 B 5 [ ¢ As 114 B
N5 ERAEFA O, 20HTREFIHE T [ HF As B RE 1 ik
5, AS XS OSBRSS, MEMRAE Kt T .
[ B3 2 BT PRI 25 S0 S b S8 40 B 7+ 1 45
) As & FfcEr, o 11.93 mg- kg™, i HoH T A= 4
IR,k 0.63 g, AT WLAEAN RS Rk 2
(1) As, 2 e 20 E 5 i AHE 3l fa R AR .

LD P9 RS 20 43 pl 40 O J AR T 2 s, A o
TR E S T R F R IR RS S
AR AR AR, [ st A 20 B A ROt 7= it B %
YR 1 3 L, A5 9 3R B, G ) ) i
BEHIL P 3 3 Y9 17 DX AR S A B9, A
Hr, AMEERE R As IIBETI AR, X7 BRI 2.22%~
16.73%. X SRHRBEEENT =L RLR As BIRFSE 45 1E A
], A fi] % B As B 52 5 Sk 240 A V> A0 b > 4 i 5
PLANMI R 4153 As FIARNT F iR, K i T 41 i
JE RGN LEE BT (4 (4 3 A b . ARG S S5 Ernst 2584
FIR D6 S5 BRI TA Sk 1 240 e B 5L A o 4 S 1) R 4 A
FARREERE TS5 AN AEAT o WRIRD ST 53 e 4
FEYIURIA B As (R34S A1 B R B, 7EAIR As MR
B, 240 MLRE 2S5 S As 256 B As [ ke B il I )
NI iz (R A B2 I RE X As I AFRE I AR,
IEYIR N As B i i, 4 KGHa As B2 F 4R
FEPb ) SR X BRI A FHR I8 As X H () 43
ARG EI 25030 As (0 EREILI 3 225 o)
T X B AL S

4 it

15 As BYELT5 G 38/ NP B RS J7 H UL 19 Fil
2SI AT, HANR AR AS DSRAE YR K As R
FURAEAE 25 5 (P<0.05), H As i GB 2762—
2012 {2 ABRIEARHEC0.5 mg-kg™), ZEEZLFE A
R 23 038 L B I REAT I 20038 B AT 28
D3 N 2L R As (A 3G S 7R
JE As T Y3 R TAOD AR AR R R As b
MR 5 R B 2303 SRAK D-95 2503 R il
AR 230035, AT 25 R i O A B A B R
BB 5 Y LR As, 250 R As T EE N
Jrb, HeAgEE AL - B A X R A AT 5%, T2 2R Y
AHMIBEXT As () RBBE AR
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