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Behaviors of Arsenic in Paddy Soils and Effects of
Absorbed Arsenic on Physiological and Ecological
Characteristics of Rice Plant

II. Effect of As Treatment on the Growth and As Uptake of Rice Plant
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Abstract

A pot experiment was conducted to find out As uptake and critical levels affecting yield loss
of rice plant. The arsenic was added to two soils of sand loam and loam in the from of Na,
HAsOQ,, 7H;0 at different As concenterations of 0, 10, 25, 50, 100, 150 ppm, respectively.

Rice yields significantly decreased with increasing soil As levels and the critical As levels in
soils were estimated to be 6.79 ppm for loam and 2.75 ppm for sandy loam. Yield components
also decreased with higher soil As levels and the weight of 1000 grains showed the highest
significant correlation with As level in soil.

Most of arsenic was retained by the roots and a small amount of arsenic was translocated to
the shoots. Arsenic content in plant organs was high in the order of root) stem) leaf blade)leaf
sheath)brown rice. The number of sterillized grains also increased with higher As level in soil
and it was much higher in sandy loam than in loam.
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Table 1. Chemical properties of soils used

Av. cations (me/100gr)

Av. P,04 Na As*

Ca Mg (ppm)  (ppm)  (ppm)

, pH oM CEC
Soil texture (1:5 H,0) (%) (me/100gr) K
Loam 5.2 3.75 8.3 0.19
Sand Loam 51 2.68 6.70 0.22

2.13 0. 64 63.6 44.3 0.26
1.45 0.44 83.4 27.0 0.28

TREET o B Aoz HfEDH] Jon Agd
= BEY WA od £ g8 g,

TEfpol T WK B2 Bits] REEAT ZR
e Aol ozt Lk, fFH BH 2 LIS mit
BT £EA w4t 2 ARG,

Tk B RBRe MEBRLEAA REEE £ 5
B KEE HEer Lo G F L8 MES
BEST kEY £F 2 RRRKEEE ALy o
43 HrbA FRE @& wpoloh

#H " A&

1. BeRR 43

A AR fRe HEme KEW B 2 T|EE 4
AE #KE 949 HLB(ERHE, HEHOHY 4
< BEL ¥ HOBEELE FRAGder, 29 @
By S % 15} 2o] £ MESEL S 4B R
5 FEvieh g B LEh BESES Bty
Z 28 KBS —BESEE Lk ozt 2 580
& MARIF o el — HdiEd FiEgE®
Se & #Hol7t glglz pHEe %4 ¥ Hol o),

2, R EEE 2 KB REHE

BREA 7 e+ 15kgo] @¥EE mEE 0, 10,
25, 50, 100 % 150 ppme] A Na,HAsO, 7H,0=
% RE}T A BFE, B, NES RoBo=
15: 9 : 10kg/1029] 2fE &S R%E, BE, HitmE=s
8.7g, 12g 4.4g/pot WA +Hs} F BEAD &
1/2000 a Wagner pote]l £ FifAl 7|3 #7ks) % o
FERT A 50%, 1K BB 30%, 2% BIE 20%= 4
Mt om e 2B R, mES XIR 70%, B
18 30% = WA o},

HEAEDE KEEEY” 558 F #AKH% 509 pot
B 4% 1ARY 19834 6 104 BEstY  E 3HF
A EKBEESIE 2 107 2H ] U sig o

3. KEHE BESE SR

FHR REE 70°C RERES A # TR 218
AAF B P WEL 20mesh, 3K 60meshe] F@
| AL FARE #EEs Y .

* 1IN HCI extractable

Y RESR RRSEOFLO A 1g A Seof &

ok, X Y EME —EE Meby BUE LA s

SiEste] HET R BdF oA =E:  OREX
B2 st @Eel BN 2 W 7hA 84 A 50ml
mess flaske] E&EE I o] MHEEE AgDDCEEtvo =
HsE st 3 e )

ok WESEIPTS kG 105°Cel 4] LHRE B
W3te] 60mesho] W@ 50g¢ HRKMLAL &
Conc. HCIO, 9+ HNO.& #4& 5ml¥ pnste] B Lo
A SREEA 72 od7d IN-HCL 25mls g F o
g G5 MRBES AeDDCiioz WES I .

R A ER

L KE 9 KEBRER

Kt #tF &% NaHAsO, - TH0E HE=A
o] thE F kel BBz KRKE SHETAA
A EoKele ke HR FRKEL &+ 29 2o &
T 25 HR L HERBEREC FoldSE K
ol AEHEIA BukEd T HBEHA: BELS B
+ol Hd o BrEd e EEFERC Kt AE
B 18P FEELE BRBEEE £ 33 2o Wt
A& 6.79 ppm, BHFELAAE 2.75 ppmoz BiEL
7b Bt HEte A %ok

HEE®L L#d BtEMaidE: BEHNE EEsSa
AEE RS R 1B RREEST 22T E B
WRREZ Ada siglz MUgE®we e mRLs

e L BBz KBE REY R URLEY

9 FRBel ol MUKEEE &4 HEIV MREER
B Feld4E HEol BMAHAGT #HENH o
Hara%® 9 HEZWZ MERE EES KEHKAA
B KBdAE vl<d HRE Iz 3dH =
% Copper%U»2 A-fko] ©hE& F +iEe] Calcium
arsenated A& o EE LB s BELENA
FHiEd el ME WES Az Rz e

&L kREEA AL BLE 120 ppm REE KEES

Yol 50% WAy KE WHLBEAAE F—REA
A EEEREE YR dE oF BEEF A R



Z T Lilidh Bugs B KB MERKA KT BEAE AR WT WE (97)
Table 2. Rice yields (g/pot)
As concentration (ppm) added in soil
Soil texture
0 10 25 50 100
Loam 154.7 129.0(16. 4) 117.9(23.8) 108.7(29. 8) 30. 3(80. 4
Sand Loam 143.3 102.8(28.3) 94.7(34.0) 62.5(56.4) 0
Loam Sand Loam ( ) indicates the rate
LSD 1% : 22.51 21.70 of yield decreased

Table 3. Regression equations and correlation coefficients between rice yield
and soil As concentration, and As critical level

Seil texture Regression Coeff. (r) Critical level (ppm)
Loam Y=153.512—2. 685z +0. 05752% 0. 000429x° 0. 977** 6.79
Sand Loam Y =143. 300 —6. 250x+0. 25182%—0. 003182° 0.921** 2.75

*x Significant at 1% probability level
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Table 4. The effects of As treatment on yield components of rice plant at harvest

and their correlation coefficients.

Yield components

Treatment (ppm) No. of panicles No. of grains Maturing ratio 1000 grains
per hill per panicle (%) (gr)
Loam 0 28.3 115.5 93.6 25.4
10 26.5 108. 8 92.1 24.3
25 22.8 117.2 91.8 24.0
50 27.0 103. 4 85.2 22.3
100 16.5 102.0 53.8 17.4
Sand Loam 0 25.3 117.6 94,2 25.6
10 25.2 114.8 76.5 23.3
25 24,0 115.1 73.5 23.3
50 25.8 91.3 64. 8 20.4
Correlation coefficients —0. 648%* —0. 506* —0. 885** —0. 893%*

* ¥k gignificant at 5% and 19 probability level, respectively.
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Fig. 1. No. of sterilized grains of rice plant with different As concenirations in soil
and soil textures at 90 days after transplanting

Table 5. The effects of As treatment on plant growth status at different growing stages

Stage Maximum tillering (July 5) Panicle formation (July 26) Heading
Treatment (ppm) Height No. of Height No. of Dry weight date
(cm) tillers (cm) tillers (g/plant)
Loam 0 44,3 20.8 75.4 41.0 45.6 8.7
10 42.5 21.1 75.4 37.3 44.5 8.7
25 ’ 39.3 7 8.1 7 T 7.9 33.9 34.1 8.9
50 33.7 15.5 72.9 37.0 26.3 8.10
100 25.1 6.8 56. 8 15.2 6.1 8.17
150 20.6 2.2 28.7 3.0 0.9 —
Sand Loam 0 42.8 23.7 71.8 39.2 44,6 8.7
10 42.8 23.3 72.8 35.0 43.3 8.7
25 41.3 18.5 72.2 32.4 29.4 8.9
50 25.8 7.5 69.6 28.6 16.8 8.11
100 21.0 1.8 29.0 2.3 0.9 —
150 17.3 1.0 0 0 0 —
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Table 6, As contents in different parts of rice plant at harvest time
As As content (ppm) in different plant part
concentr. Brown rice Stem Leaf blade Leaf sheath Root
Loam 0 0.18 2.50 1.36 1.15 42.1
10 0.41 5.84 5.35 4.65 328.1
25 0.79 11.83 8.04 7.56 640, 1
50 0.60 8.75 6.20 4,81 797.4
100 0.43 7.77 5.57 4.32 914.7
‘Sand Loam 0 0.40 3.94 2.92 2.37 72.6
10 0.52 7.15 6.54 4,60 482.6
25 1.08 13.74 9.40 9.09 722.1
50 0.54 7.14 6.56 4,93 829.7
Average As content (%) 0.10 1.37 1.04 0.87 96.6
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