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Effect of Iron Plaque Formation of Root Surface on As Uptake by Rice Seedlings

Grown on Different Types of Soils
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Abstract The objective of study was to investigate the effect of the amount of iron plaque of root surface on As uptake by rice seedlings
grown on 14 types of soils. These results indicated that there were significant differences in the amounts of iron plaque 1.15-61.97
mg/g formed on rice root surface among different soils. The amount of non-crystalloid Fe oxide in different submerged soils is one of
main influencing factors. There was a significant positive correlation between As concentrations in iron plaque 0-1 376 mg/kg and
the amount of iron plaque r=0.85 n=14 p <0.05  but no significant correlation with the extractable As concentration of 14 types
of soils. There were also significant positive correlation between As concentrations in shoot 0.400-12. 98 mg/kg and root 3. 860-
576.2 mg/kg and the amounts of iron plaque respectively but not significant correlation with the extractable As concentrations of 14
types of soils r=0.88 n=14 p<0.05 r=0.91 n=14 p <0.05 . Moreover there was a significant positive correlation between
specific arsenic uptake 0. 005-0. 670 mg/g and the amount of iron plaque r=0.91 n =14 p <0.05 . However there was no
significant correlation between shoot-As% and the amount of iron plaque. These results showed that the iron plaque on root surface was
the pool of As in rhizosphere and increased As uptake but did not affect As transportation from rice root to shoot.
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e 10 . 28
C/14 h 20 C /10 h 260 ~
3 350 mol- m’- s ! 60% ~70% .
. Liu 2 14
S Chen ’ 2 mm kg 10 mL
Na,AsO,- 12H,0 2 g/L kg
2 0.2 ¢ CO NH, ,
Fe?* 0.15 g CaHPO, 0.2 ¢ KCI
2 150 g
37 pm
7.5 cm 11 em
14
600 ¢
750 g
7
1
22 ~35C
1 500 ~1100 mob  m* s .
1.1 4
77
14
1.
1
Table 1 Names and serial numbers of 14 types of soils 70°C 72h
3
1 dithionite-citrat-bicarbonate
2 DCB 11 12
; . DCB 3
5 0.03 mol/L Na,C,H,0, - 2H,0 0. 125 mol/L
6 NaHCO, Na,S,0,
;
8
9 50 mL 0.03 mol/L
10 Na,C,H,0,- 2H,0  0.125 mol/L NaHCO,
]1; 30 mL 0.5 g Na,S,0, 20
13 ~25%C 0.5h 50 mL
14 3 50 mL.
DCB
1.2 mg/kg .
1 4
10% 10 min
0.25 ¢
3 100 mL
1/3 1 5 mL



498 31

MARS5 CEM Microwave Technology AFS 2202E
Lid. USA . 15 min
180C 15 min 20 min )
GBWO07605
DCB
Easy-pure Dubuque IA USA 50 specific arsenic
mL PE . uptake SAU .
ICP-OES Inductively  Coupled Plasma  Optical SAU =T,./Rootg,...
Emission Spectrometer Optima 2000 DV  Perkin = Tpwne + Toon. /Rooty,
Elmer USA AFS 2202E Trootns = Croons X Rootg, o T = Cqoorns X
DCB Shooty;, ... Shoot-As% = Tg,on/
T,. x 100 Shooty,,,,..
5 Rooty;,,.,.. Cshoot-As
B CRoot-As
TShuol-:\s TRUUI-As
TAS
2 mol/L
3
3.1
. 13 . 14 pH OM %
6 Olsen-P CEC
1 mm . NH, -N NO, -N
20: 1 20 ~25C
30 min . 2.
2
Table 2 Selected physical and chemical properties of 14 types of soils
Olsen-P CEC NH," -N NO; -N
pH OM/% /mg- kg™ /emol- kg ™! /mg- kg™ /mg- kg~' /mg kg™ /mg- kg™'  /mg kg! /mg- kg ™!
1 5.75 4.03 85.19 41.68 26.90 6. 820 2 687 43 607 272.3 6576
2 6.12 5.33 6.920 30. 83 26.32 9.240 3447 42939 460. 2 5725
3 6.02 2.91 31.01 36.50 25.41 7.350 3411 42 490 490. 5 6413
4 6.29 2.76 51.80 32.15 24.91 9.450 3142 42 286 387.8 8 135
5 5.87 4.23 200. 5 60. 18 32.32 17. 62 3501 42 002 313.9 5382
6 5.91 4.15 449.6 44.61 31.24 10. 80 3520 42 281 391.6 7 633
7 6. 19 4.30 20. 80 68.99 31.73 30. 68 3157 42 410 479.2 8243
8 4.85 5.35 28.91 15.74 32.45 12.79 2 651 35309 280.4 2 840
9 6.78 5.48 35.72 60. 67 33.55 11.08 3366 34278 345.8 5616
10 6. 80 2.90 45. 15 58.18 35.00 13. 69 3504 34942 409. 5 8 044
11 4.92 1.94 224.0 14.29 36. 46 13.03 1879 39028 294.1 2628
12 6. 46 4.01 4.730 80. 33 37.91 8.270 729.8 37 069 307.6 3274
13 5.45 2.35 12. 10 50.75 39.36 23.19 3048 37 066 299.0 917.17
14 5.75 2.08 4.720 47.73 40. 81 10. 92 2317 31717 283.1 732.5




2 499

3.2 3.3
14 10 mL
Na,AsO,- 12H,0 2 g/L 7
.1 DCB
4 14
3. .
61.97
mg/g. 1. 15 mg/g
3 14
/g 2
Table 3 Shoot and root dry weights of rice seedlings grown
in 14 types of soils/g 1
1 1.76 0. 13 0.40 0. 05
2 1.59 £0. 05 0.27 £0.01
3 1.73 £0. 56 0.32 £0. 04
4 1.55 0. 11 0.32 +£0.02
5 1.69 £0. 06 0.31 £0.01
6 2.04 £0.10 0.36 £0.03
7 1.26 £0. 12 0.26 +0.03 . Eh
8 1.50 £0. 07 0.21 £0.02
: : 120 mV
9 1.44 +0. 14 0.22 +0.02
F 2+ 15
10 1.41 £0.06 0.27 £0.01 € :
11 1.62 £0. 10 0.30 £0.02 Fe’* Fe*
12 1.18 £0. 12 0.28 £0.03
13 1.77 0. 12 0.36 £0. 04
14 1.61 £0.01 0.28 £0. 02
2
ANOVA p<0.05 p<0.05
Eh pH
4
Table 4  Extractable As concentration of 14 kinds of soil the amounts of iron plaque As Conc. in iron plaque of root surface
shoot and root As concentrations and shoot-As in rice seedlings
/mg- kg~ /mg- g~ /mg- kg~ /mg- kg ™! /mg- kg ™! /%
1 1.500 +0. 04 20.78 £2.54 196.9 +£48. 54 7.240 £0.55 160.7 £17. 11 17.38 +2.42
2 0.780 0. 03 24.52 £3.85 233.1 +£49.54 5.090 £0.23 90.35 £17.37 26.57 £3.36
3 1.030 £0. 02 21.01 £1.94 162.1 £31.55 4.110 £0.45 98.38 £27.95 21.42 £4.62
4 1.370 0. 03 31.05 £6.02 397.4 £52.44 7.840 £0.31 193.8 £15.20 16.54 +1.25
5 1.700 £0. 02 26.03 £3.92 149.9 +37. 61 5.540 £0.45 135.1 +15.73 18.82 +2. 68
6 2.010 £0. 05 32.04 £5.05 85.11 £23.83 5.340 £0.28 131.0 £25.83 19.97 £2.63
7 1. 580 0. 07 5.570 £0. 19 113.2 £5.25 2.930 +0.28 57.87 £6. 60 20.73 £4.15
8 1.060 +0. 01 61.97 £5.59 1376 +115.02 12.98 £0.29 576.2 £47.22 14.21 £1.20
9 1.890 0. 10 15.77 +1.23 213.9 £22.42 3.800 +0. 10 49.40 £4.35 33.75 +1.67
10 1.650 +0. 03 8.620 +0.99 159.0 £29.87 2.720 £0.30 47.20 £ 1.45 23.24 £2.00
11 2.610 £0. 07 22.69 £1.89 165.0 +12. 14 9.000 +0. 65 138.0 £12.78 26.38 +2. 80
12 1.600 +0. 05 1.150 £0. 16 0. 000 +0. 00 0. 400 0. 08 3.860 0. 84 32.00 +£3.97
13 0.760 £0.03 32.41 +2.39 351.0 £33.99 5.190 £0. 37 119.7 +16.00 18.78 +3. 14
14 0.990 +0. 04 12.50 £0. 61 112.2 £15.45 2.870 £0. 12 54.14 £5.95 23.84 +£2.74
p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001

ANOVA
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Fig. 1  Correlation between As concentration in Fe plaque

and the amount of Fe in plaque of root surface
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Fig.2  Correlation between shoot and root As concentration and the amounts of iron plaque of root surface
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Fig.3  Correlation between specific arsenic uptake and the

amounts of iron plaque of root surface
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