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Table 1 The Properties of soils tested

& HUR 2/ HEeD E o 4 %
TARRS | eH (a/ke) (mg/kg soil)
Soi] and codeV’ Location :
0.M. |[Total N| Fe,0, | AL,0, Fe,0, MnO
Euﬁmﬁi (Q;’;— ML | 6,13 19.6 1.62 14.9 794 3100 109

fEXET (AP) BTN | 6.17 | 14.9 1.12 10.6 709 3120 52.9
¥+ (QR) T | 5.04 | 3.57 0.27 44.2 3670 1410 12.2
FRaig (LR) ImMAEM | 5.26 | 5.42 0.43 52.2 2240 847 5.46

1) QP—— Paddy soil derived from Quaternary red clay; AP—Albic soily QR—— Red soil from
Quaternary red clay; LR—— Lateritic red soil.
2) Free iron oxide.
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Table 2 Maéssbaver spectrum parameters of soils tested

g |FESEB| mBEsm | AES LR A
) 1.s.0 Q.s.» Hiv . ,
Soil (mm-sec')| (mm-sec 1) (109/47)A/m Main minerals
op NR 0.334 0.526 ExHEiLeksH Fe'r
R 0.404 0.584 EEERLE, Fe' W2
ap NR 0.359 0.575 EEHE Lk Fe'*
R 0.347 0.633 EERRILE, Fe'~ 8%
NRi 0.420 —0.206 507 T .
QR 0.347 0.518 0 LERRIE, MR AT
R 0.441 —0.082 502 HRMENFRET
0.359 0.575 0w EEME - MBR R E&E
NR 0.420 —0.123 525 e
LR 0.367 0.559 0 EEH KLk
R 0.400 —0.082 524 e
0.45] —0.164 490 BARss
0.359 0.576 0 EEMREk
1) I.S.— Isomer shift, Q.S. Quadrupole splittings, Hi—— Internal magnetic hyperfine value.

(=) ABHRERPHTEFELLHENL
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WY RAELEMEMNOBSNBERERDR. TR, Sy A RERE b8
REMER, BAsRERONEE, T, RETEESECEADE AT RESK
BRP LREE+HEENER,
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IRON TRANSFORMATION IN RICE RHIZOSPHERE

Wang Jianlin  and  Liu Zhiyu
(Instisute of Soil Science, 2cadzmia Sinica, Nanjing, 210008)

Summary

The iron oxide in soils plays a very important role in plant nutrition, soil environmental
éhcmistry and biogeochemistry, and it is very easy to transform corresponded to the changes
of environmental factors, especially the soil organic matters.

The present paper deals with the iron transformation in rice rhizosphere of paddy soil
derived from Quaternary red clay (QP), albic soil (AP), red soil derived from Quaternary
red clay (QR) and lateritic red soil (LR) after growing rice (Oryza sativa L. cv. Yangaeng
No. 2) using a rhizobox. The results showed that the contents of amorphous iron oxide (Fe,),
free iron oxide (Fea), complexed iron oxide (Fe,) and the activity of iron oxide in the rice
'rhizosphere of the paddy soils as well as the contents of Fec in rice rhizosphere of the two red
soils were lower than those in the non-rhizosphere soils. The contents of Fe. and Fes and the
activity of iron oxide in rice rhizosphere of the two red soils, however, were higher than those
in the non-rhizosphere soils, which demonstrated that iron oxide was activated in rice rhizo-
sphere due to the activity of rice roor and the action of microorganisms on the root surface
and in the rhizosphere.

The Mossbauer spectrum characteristics of soils tested indicated that the quadrupole split-
tings ncreased, while the internal magnetic hyperfine value decreased in the rhizosphere soils

~as compared with those in the ‘non-rhizosphere soils for all soils tested, which also demons-
trated that iron oxide was activated in rhizosphere. At the same time, the Fe*' amounts inc-
reased in the rice rhizosphere of the two paddy soils, and meanwhile there existed a new iron
oxide mineral, or maghemite, in the rice rliizosphere of lateritic red soil. All these results sho-
wed that iron oxides in the rhizosphere soils were activated as a result of rice root physiologi-
cal activity and exudation, microorganism activity on the root surface and the reductive envi-
rooment of rhizosphere.

The activation of iron oxide in rhizosphere would affect the adsorption and desorption of
heavy metals and other pollutants such as pesticides, the bio-availability of soil iron oxide and
the absorption of other nutrients such as phosphorus and manganese, and finally would limit

- plant growth and affect the quality of agricultural products. '
Key words Iron oxide, Mdssbauer spectrum, Rhizosphere, Rice, Transformation



