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BIOLOGICAL OXIDATION OF SULFUR IN SOME CALCARIOUS SOILS
IN NORTHERN OF IRAQ
M. A. Al-Obaidi R. A. Al-Hamadani Rand A. Al-Tae'e

Soil & Water Dept., College of Agric. & Forestry, Mosul Univ., Iraq.

ABSTRACT

A study was conducted to evaluate sulfate release kinetics in two different
texture of calcareous soil (clay and loamy sand) amended with different levels of
agricultural sulfur and to select the best mathematical models which describes the
mechanism of biological oxidations of sulfur under different time of incubation.
Agricultural sulfur was mixed with soils at rates (0, 5, 10, 20) gm.S™ kg soil.
Water was added to raise the soil moisture content to field capacity, the soil samples
were incubated at 298° K. Sulfate release was monorated by using anion capsule
resin (OH-resin) inserted in soil for 1, 7, 14, 21, 35 day. Five kinetics models (zero
order, first order, parabolic diffusion, Elovich and power function). Were applied to
describe sulfate and hydrogen release rate coefficient, in order to select the best
model the results showed a significant increase in the accumulated sulfate release
with sulfur treatments with increasing. The results showed a significant increase in
accumulated H and SO,4 release with sulfur treatment with increasing incubation
period. The result showed also that parabolic diffusion equation was the best one to
describe the rate coefficient of H" and SO, that range from 21 to 78 in clay soil and
19 — 69 day " in loamy soil for hydrogen release while the rate coefficients of SO,
release were ranged from 9 to 36 and 19 to 47 day ' for clay and loamy soils
respectively.

JALAAAS‘

et S . 5....,;5_,-.*.,[:T-+i]_5;41|+1JlJ_q;uJ¢-m_gdLu.;mH_)Sjlgn ..u.'n.u_'h.‘.,il:- ;l_,,_'-l.l._ﬂl
del il ddas Adlae oyl piaas sie 4o Al Galiaall el )5 ag Sl e il SN
- :( ) sz\_é\ﬂ\

&_})ﬂli*_uﬂifi_njmli_ﬁ..:jﬂi)_lﬂl( )h,;.Lu.u,.jnn_C.uu_’,,,_;IJ_.nHH,deJ_lm

Chla J.ul ._5.-.:;... e '.u;-n'ﬂ' ).1..1:.1 P patgr _r;.ﬁl.': ( ):us\ A,\r_ dJ.CLA.m\ mﬂ‘f ¢ Slaall
e gall Aaala el g e ) ) 3 2K ol ) 53S0 Aa g plal ApulS Ay 5 4 Lle )

il a () 25 2aal S 5 e om0 ¢ Jlon e 2o (g2l
() () aall ppadl el ) Alas 3 pall Jlad (e ApulS 4y 53 8 o) )50y Sl
plal) Rl A€ A i iy e anh gl Y gat o g gl Ay gy g3l S0
- ( ) c‘\.\.c\)‘)l\

Blair, G. J. (1987). Sulfur supply to crops and pastures from elements proc. Int.

Symp. On Elemental sulfur Agric. V: pp—483.




() () ISSN 1815 - 316X Ol e Al

Boswell, C. C. and D. K. Friesen (1993). Elemental sulfur fertilizers and their use
on crops and pastures. Fer. Res. 35: 127-149.

Chenge, Y.C., R.Y. Peny, Jcc. Su and Dy- Lo (1999). Mechanisum and Kinetics of
elemental suffer oxidation by Thiobacillus Thiooxidanus in bath for mentor-
Environ. Technol. 20(9): 933-942.

Dawood, F.A. (1980). Sulfur waste material for calcareous soils acidulation. Ph.D.
Dissertation, University of Arizona, Tucson, Az. USA.

Doberman, A. P., Govarts and H. U. Neue (1997). Scale dependent correlation
among properties in two tropical lowland rice fields. Soil Sci. Am. J.
61:1202—-1213.

Ellert, R. H. and J. R. Bettany (1992). Temperature dependence of met nitrogen and
sulfur mineralization. Soil Sci. Soc. Am. J. 56: 1133-1141.

Garcia, R. (2004). Sulfur mineralization. Natural resources conservation service.
Soil conservation and water quality specialist. E-mail: rgarcia@nrcs.usda.
gov.

Haibara, K., Y. Aiba and Y. Kawashima (1990). Use of exchange resin to study the
elements in forest soil. Jecol. 40: 19-25.

Hilal, M. and R. Al-Badrawy (1980). Use of elemental sulfur in Iraqi Agriculture.
1- sulfur oxidation to sulfate in relation to green manure and phosphate
fertilization. Agri. Res. Cent. Tech. Bul. No. 35.

Hodegs, S. C. and G. C. Johnson (1987). Kinetics of sulfate adsorption and
desorption by cacil soil using missible displacement. Soil Sci. Soc. Am. J.
51:323-331.

Janzen, H.H., J.R. Bettany (1987). The effect of temperature and water potential on
sulfur oxidation in soil. Soil. Sci. 144: §1-89.

Lee, A., J. H. Watkinson, G. J. Orbell, Bagyaraj and D. R. Lauren (1987). Factors
Influencing dissolution of phosphate rock and oxidation of elemental sulfur
in some New Zealand soils. New Zealand J. Agric. Res. 30: 377-385.

Lindeman, W.C., J.J. Aburto, W.M. haffner and A.A. Bono (1991). effect of sulfur
source on sulfur oxidation. Soil. Sci. Soc. Am. J. 55: 85-90.

Prassad, R. and J. F. Pouler (2000). Soil fertility management for sustainable.
Agriculture. New York. USA.

Riberro, R. and J. E.S. , L. E. Dias, V. H. Alvornz, J. W. V. Mello and W. L.
Deniels (2001). Dynamic of sulfur fraction in Brazilian in soils sumbnitted to
consecutive harvest of sorghum. Soil Sci. Soc. Am. J. 65: 787-794.

Rowell, D. L. (1996). Soil science methods and applications. Langman Group (UK)
limited.

Satton, N. A., R.J. Norman and J.T. Gilmour (2001). oxidation rate of commercial
elemental sulfur products applied to an alkaline silt loamfrem Arkansas. Soil
Sci. Soc. Am. J. 65(1): 239-243.

Sherif, F. K. and M. R. Hedia (2001). Evaluation of resin capsules for monitoring
availability and movement of nutrients in Egyptian soil. Alex. J. Agric. Res.
46(3): 119-128.

Sing, B. R. (1984). Sulfate sorption by acid forest soils. 4. Kinetics and effect of
temperature and moisture. Soil Sci. 136: 440—447.




() () ISSN 1815 - 316X Ol e Al

Soil Survey Staff (1999). Soil Taxonomy. Basic system of soil classification for
making and interpreting soil survey. Agr. Hand book. No 436: USA. Printing
office Washington. D. C.

Sparks, D. (1992). Kinetic of soil chemical processes. Acad. Press. Inc. NewYork.
Pp, 2-31.

Tabatabai. M.A. (1994). Sulfur oxidation and reduction in soil method of soil
analysis part2 Microbiological and biochemical properties Book series Nos
Soil Sci. Soci. Amer., Madison, WS. USA.

Watkinson, J.H. (1989). Measurement of the oxidation rate of elemental sulfur in
Soil. Austr. J. Soil. Res. 27: 365-375.

Wer, G.; J. Schonauj; T. Yamark, to, and M. Inooue. Zool (2001). Amodel of
oxidation of an elemental sulfur fertilizer I soil. 166: 607-613.

Yang, J. E., E. O. Skogley, B. E. Schaff and A. H. Freguson. (1991).
Phytoavalibility soil test development and vertification of theory. Soil Sci.
Soc. Am. J. 55: 1358-1365.



