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Table 1.The properties of soils in the experiment

Soil properties

Jongjou soil

Yanswi soil

pH 7.79 8.23
Sand (%) 45.6 27.6
Silt (%) 45.7 47.7
Clay (%) 8.70 24.7
Texture sandy loam silt loam
CEC (cmol/kg) 9.51 8.15
Organic carbon (g/kg) 17.5 239
Fe (mg/kg) 1,687 1,876
Mn (mg/kg) 226 223

As (mg/kg) 7.95 6.94
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Table 2. The composition of organic fertil-

izers

Composition Poultry E\Zil:z
manure compost

pH 8.8 7.8

H20 (%) 9.8 16

C/N ratio 14.7 4.78

Organic Carbon (%) 44.1 33.3

N (g/kg) 30 70

P (g/kg) 36 16

K (g/kg) 23 23

Ca (g/kg) 171 123

Mg (g/kg) 12.3 9

As (mg/kg) 1.47 1.48
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Table 3. Recovery of 0.1 Mand 0.01 M H3PO4 extractable As(IIl) in soil spiked with As

(I1I) previously

Item 0.1 M H3PO4 extraction 0.01 M H3PO4 extraction
As(IIT) spiked (ug) 500 500
Total extractable As (ng) 194 237
% of Extractable As 38.8 47.4
Extractable As(II) (ng) 90.9 170
Recovery of As(III)
extraction (%) 46.9 72.0
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Table4. Recovery of As speciation by ion exchange method

As species As spiked (ug) Measured (#g) Recovery ( %)
As(IID) 50.0 49.9 99.7
As(V) 47.6 47.6 100
DMA 50.8 50.8 100

MMA 44.5 43.9 98.6

FH - UfEIRERRINA RS 4k 5 B 4 2 I s

Table 5. Recovery of As extraction and speciation method

As species As spiked (#g) Measured (ng) Recovery (%)
As(III) 10.0 3.36 33.6
As(V) 10.0 4.16 41.6
DMA 10.0 6.62 66.2
MMA 10.0 5.65 56.5

FN - MEAERIEZERKTIBMHRP=EHMZIESET T (%)

Table 6. Percent of As(III) content in flooded soil after organic fertilizer amendment

Jongjou Yanswi
Day after Poultry Poultry CK. Poultry Poultry CK.

amendment compost  manure  (no fertilizer compost  manure (no fertilizer
amendment amendment amendment) amendment amendment amendment)

0 2 12 2 2 8 5

3 0 43 30 0 45 43

10 0 44 35 0 58 40

20 0 60 25 0 70 35

38 0 60 15 15 55 15

48 0 40 8 8 50 10

56 0 51 6 12 55 5




334 EMRELEET
100 © © © © —Q
90 |

=% 70 ——As(V)

s 60

| 50

g 40

RN

3 20
10
0 3¢ 3¢ > ¥

0 3 10 20 38 48 56
Time after treatment (days)
Jongjou soil
100 © ©
90 \_/h
< 38 — As(I1)

S 60 ——As(V)

S 50 ' ——DMA

g 40

3 30

S 20
10
0 :

0 3 10 20 38 48 56

Time after treatment (days)
Yanswi soil

B — - As(V)7E# 7K B.5 B #EHER K +
Hoh R RE A 2 BT o

Fig. 1. Transformation of As(V) in the flood-
ed soils that treated with poultry
compost.
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Fig. 3. Transformation of As(V) in the flood-
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ABSTRACT

Chou, C. H.', Lin, H. T.2, and Li, G. C.2 1997. Transformation of
Soil Arsenics by Application with Organic Fertilizer. Plant Prot. Bull.
39: 329-340. ('Dept. of Environmental Protection, National Pingtung
Univevsity of Science and Technology, Pingtung, Taiwan, R.O.C.;
2 Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Waufeng, Taichung, Taiwan, R.O.C.)

In order to study the transformation of arsenicals in the soil after organic
fertilizer amendment, poultry manure compost and poultry manure were added
into two different soils, which were collected from Jongjou and Yanswi in Tainan
county. The Jongjou soil belongs to sandy loam, and Yanswi soil is silty loam.
Soils were keeping on flooded and upland condition respectively during incuba-
tion period. For the experiments under flooded condition, The soil sample was
flooded with water about 1 cm in depth. For the experiments under upland condi-
tion, The soil water content was kept at 10 % . Soil samples were collected on the
incubation day 0, 3, 10, 20, 31, 38, 48, 56. The As(III), As(V), MMA and DMA
in soil were extracted by 0.01 M H3POs, separated by the methods of ion
exchange and measured by atomic absorption. Under flooded condition, The
formation of As(III), as expressed by the percent of As(III) in total As, with high-
est in the poultry manure amendment soil, and followed by the non-fertilizer
amendment soil, than poultry manure compost amendment soil. With poultry
manure compost amendment, the soil Eh value increased from 100 to 500 mV on
Jongjou soil,and from 0 to 450 mV on Yanswi soil within 20 days. Under this
condition, the arsenicals mainly existed as As(V). Poultry manure amendment
made the Eh value decreased from 100 to -200 mV on Jongjou soil, and from 0 to -
200 mV on Yansui soil. The decrease of Eh value caused about 50 % of As(V)
transformed to As(III) on two soils. Under 10 % of the soil water content, the soil
Eh value was keeping on the range of 400 to 500 mV, during the incubation peri-
od. About 100 % of the extractable arsenicals was in the form of As(V), no
matter what kind of the fertilizer amendment was. In the soil extracts, 3 % of
total arsenicals was in the form of MMA, under flooded and poultry manure
amendment. About 10 % of total arsenicals in the soil extract was in the form of
DMA, within 40 to 50 days under flooded condition. Except the poultry compost
amendment of Jongjou soil.

(Key words: organic fertilizer, arsenate, arsenite, methanearsonic acid,
dimethylarsinic acid, soil, redox potential)



