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Effects of P, Fe and water supply on arsenic availability in soil and accumulation in wheat seedlings

LI Si-yan', SHI Gao-ling?, LOU Lai—qing", CAI Qing—sheng'

(1.College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2.Institute of Food Crops, Jiangsu Academy of Agricul—
tural Sciences, Nanjing 210014, China )

Abstract: In this study, we investigated the effects of exogenous phosphate (P), iron(Fe) and water supply on arsenic (As) availability in
soil and its accumulation in the shoots of wheat( Triticum aestivum L.) seedlings. The Fe supplement resulted in a significant reduction of As
available for uptake by plants, including specifically and non-specifically sorbed As in soil, which might be attributed to the decrease of As
accumulation in the shoots of wheat plants. On the contrary, phosphate application led to the opposite effect, showing a dramatic increase in
the As concentration in the soil solution and As uptake in the wheat shoots. Among the treatments with various forms of phosphate, a signifi—
cant difference in the As concentration in the soil solution was detected. However, no change was observed in the As concentration in various
fractionations of the soil. This change in the As concentration in the soil solution by different forms of phosphate did not correspond to the
variation in As accumulation in wheat shoots. Various water supplies to the soil could not alter the As concentration in the soil solution and

wheat shoots, as well as the soil pH. Correlation analysis suggested that the As concentrations in wheat shoots were positively correlated with

R EHA:2017-09-13  RABH:2017-11-15

EE B B EWF(1995—) , L& VLR A AL AR, AR AR AR B SY . E-mail :2017116018@njau.edu.cn
*BEEE . 25k E-mail: Loulq@njau.edu.cn

EEWA PR AR 55 % L W8T 4 (KYZ201636)

Project supported ; The Fundamental Research Funds for the Central Universities(KYZ201636)



416

RAIMERF 2R IR .

the As in soil solution and specifically sorbed As in soil, while being negatively correlated with dry biomass, amorphous Fe and Al oxides—

bound, and, crystalline Fe and Al oxides—bound As in soil (P<0.05). Additionally, the shoot biomass was significantly positively correlated

with the specifically sorbed and amorphous Fe and Al oxides—bound As concentrations in soil (P<0.05). Considered together, our data indi—

cates that the exogenous supplement of Fe and P alters the As concentration in the soil solution and specifically sorbed As in soil, which in

turn positively affect the As accumulation in wheat shoots.
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Tablel The treatments

SbFFRIE Fel/% IKAY1% P
CK+Fe+W1 0.25 28 CK
CK+Fe+W2 0.25 14~28
CK-Fe+W1 0 28
CK-Fe+W2 0 14~28
P1+Fe+W1 0.25 28 K:PO,
Pl+Fe+W2 0.25 14~28
Pl1-Fe+W1 0 28
P1-Fe+W2 0 14~28
P2+Fe+W1 0.25 28 KH,PO,
P2+Fe+W2 0.25 14~28
P2-Fe+W1 0 28
P2-Fe+W2 0 14~28
P3+Fe+W1 0.25 28 Ca(H,PO,),
P3+Fe+W2 0.25 14~28
P3-Fe+W1 0 28
P3-Fe+W2 0 14~28

WA ARG AR 10 mL, it 7 5 A 9%
JECEETHIE .
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Table 2 Arsenic concentrations in soil solution

S

e - 5K LN
CK+Fe+W1 0.60i 1.34h 1.75i
CK+Fe+W2 1.27 1.21h 4.05h
CK-Fe+W1 7.82¢ 10.5¢f 12.7¢
CK-Fe+W2 9.51f 10.8ef 14.3¢
Pl+Fe+W1 2.52h 1.16h 0.30i
Pl+Fe+W2 3.63h 1.17h 043
Pl1-Fe+W1 18.2¢ 11.8¢ 14.2¢
P1-Fe+W2 19.1e 12.0e 14.3¢
P2+Fe+W1 30.9¢ 27.1d 27.4d
P2+Fe+W2 28.7d 28.9¢d 29.9¢d
P2-Fe+W1 37.6a 37.5a 45.7b
P2-Fe+W2 34.7h 34.6b 49 42
P3+Fe+W1 2.88h 6.69g 7.07g
P3+Fe+W2 3.02h 8.97f 8.83¢
P3-Fe+W1 30.1¢ 25.9d 31.0ed
P3-Fe+W2 33.8b 30.1c 32.6¢

e A3 AR T BE R R AN R AL 3 22 [ A i 2 25 57, P<0.05
(Duncan #:5), FAl,
Note ;: Different letters in the same column mean significant differences

between treatments at P<0.05, according to Duncan's test. The same below.
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Figure 1 The proportion of arsenic phase in soil under

different treatments
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Table 3 Soil pH and As contents in different fractions of soil

AR A A /mg - kg

AbFH +4% pH {H

AELAE TS LR U8 Fe-Al B EE WP Fe-Al BAYEEE  RIES
CK+Fe+W1 6.41e 3.19 17.1¢ 39.5ab 35.1a 47.3a
CK+Fe+W2 6.41e 3.95d 17.3¢ 39.6a 35.4a 47.4a
CK-Fe+W1 6.84a 5.13a 20.8ab 37.7¢ 34.8ab 43.4d
CK-Fe+W2 6.82ab 5.19a 20.9a 37.8bc 34.9ab 43.5d
Pl1+Fe+W1 6.62cd 3.20e 16.6d 39.2ab 34.5b 47.8a
Pl1+Fe+W2 6.59d 3.27e 16.0d 39.8a 34.0bc 47.9a
Pl-Fe+W1 6.76ab 4.75b 20.0b 37.6¢ 33.5¢ 44.9he
Pl-Fe+W2 6.73abe 5.06a 20.6ab 37.7¢c 33.4c 45.4h
P2+Fe+W1 6.69bc 3.12¢ 16.6d 39.7a 34.1be 47.2a
P2+Fe+W2 6.69bc 3.22e 16.9cd 39.2ab 34.3bc 47.4a
P2-Fe+W1 6.80ab 4.26¢ 20.1ab 38.3bc 33.7¢ 44.2¢d
P2-Fe+W2 6.81ab 4.88ab 20.2ab 38.0be 34.1be 443¢
P3+Fe+W1 6.41e 4.08cd 17.0cd 39.8a 34.1be 47.5a
P3+Fe+W2 6.43e 4.18cd 17.6¢ 39.9a 34.2bc 47.9a
P3-Fe+W1 6.62cd 4.90ab 21.1a 38.2bc 34.6ab 443c¢
P3-Fe+W2 6.60cd 5.18a 21.2a 37.7¢ 34.7ab 443c¢
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Figure 2 Dry weights(A ) and As concentration(B) in shoots of

wheat seedlings under different treatments
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Table 4 Pearson correlations between shoot biomass or As concentrations and As in soil solution , As in different fractions of soil

Mo BERAER R +HER [ EAS
B TR JERMIHE EMRHAE R Fe-Al EULMIZE AT SR Fe-Al EULMIZE AT HRIASS
i EIRAEYE -0.292%* 0.054 0.215 0.289* -0.2997%% 0.268* -0.288%*
b A 0.521%* 0.168 0.226%* —0.247* —0.781%%% -0.110

% 7E P<0.05 /K FAEAE A G s . 78 P<0.01 /K- FAEAE BB AN ;s #4%, E P<0.001 K- FAETE i EAH

Note: * Significantly correlated at P<0.05 level ; **. Significantly correlated at P<0.01 level ; ***. Significantly correlated at P<0.001 level.
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