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Ecological Effects of Major Soil Microbial Consortia in Yellow Cinnamon Soil After Receiving Low Dose
of Rare Earth Elements (REEs)

TANG Xin-yun, SUN Yi-yang, WEN Chong-qing, ZHANG Zi-li

(School of Life Science, Anhui Agricultural University, Hefei 230036, China)

Abstract: A combination and simulation method using plot tests in field was designed to study ecological effects of low dosage ac-
cumulation of added mixed rare earth elements (REEs) on major soil microbial consortia in yellow cinnamon soil. The continuous
accumulation of REEs exhibited alternative effects of stimulation, inhibition and re — stimulation on soil ammonifying bacteria, ni-
trifying bacteria, nitrogen fixation bacteria and bacteria decomposing cellulose. The sensitivity of these four consortia to the inhibition
of REEs was in an order: bacteria decomposing cellulose > ammonifying bacteria > nitrifying bacteria > nitrogen fixation bacteria.
Soil microbial data were analyzed by computer and it was found that the median effect concentrations (ECso) of REEs were 7. 7 ~
10.9, 42.3~74.3, 12. 1 ~78.4 and 30. 4 ~91. 2 mg - kg™ ' for bacteria decomposing cellulose, ammonifying bacteria, nitrifying
bacteria, and nitrogen fixation bacteria, respectively. REEs had stranger inhibitory effect on bacteria involving in organic carbon
decomposing than on that in nitrogen recycling. The bacteria decomposing cellulose could be taken as an indicative soil microbe for
the ecological effect of REEs accumulation. As the important contribution of soil bacteria to soil biological activities, the ECso value
of 10 ~30 mg * kg~' may be taken as critical value of mixed REEs added in yellow cinnamon soil.
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Figure 1 Effects of REES accumulation on the number

ammonifying bacteria in field plot
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Figure 2 Effects of REES accumulation on the number
ammonifying bacteria in pots in room
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Figure 3 Effects of REES accumulation on the number of

nitrifying bacteria in field plot
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Figure 4 Effects of REES accumulation on the number of
nitrifying bacteria in pots in room
—e—98.08.09, KTEHL

—8— 99.05.20, WEHET
—A—09.08.18, KEHT

4
—— 00.05.12, /NEFE L
_ 6
5o —*—01.05.19, BEH+
=5
=
24
%
— 3
2
0 200 400 600 800

2R Bimg - kg™
B5 MREIZFPFHBLIREWNFHERSFAERZM

Figure 5 Effects of REES accumulation on the number of

bacteria decomposing cellulose in field plot



282 JEETOCHE A58« AR R f5t SRR - B SRS B - (R ) T A B 10 A 25300

2005 4F 4 H

TN, 0.27 ~70 mg + kg R H I T E AR
ok, WA EBLRARIIN, W] RE T 1 A A
Bom g, EAREEREZHIKE, £ 350 mg -
ke !B, EAEECR S0 M HERER L >
490 mg - kg~') SREVIDE] T E A ECR, X —5TE
wOAET (B —UCkRFE) RIAWIUTHIIR .. fTUHE
, EE RN L PHE T, BIRRRCCRIKE
JEA (AP IRERR R o 7R 70 i 58 oh AR A5 1 4L
;S e T A 30 5 B P A 0 2R TR ) R i
FHCE 8) , 2% W & 0% - HA 55 e A i 4

400 —— Wt &M
—o— i
®
=
2 200
0
0 50 100 150 200

i 2B /mg - kg
Bo WmITBmxtLEFERSBENRM
Figure 6 Effects of REES accumulation on the number of

bacteria decomposing cellulose in pots in room
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Figure 7 Effects of REES accumulation on the number of

nitrogen fixation bacteria in field plot
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Figure 8 Effects of REES accumulation on the number of

nitrogen fixation bacteria in pots in room
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