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incubation experiment was conducted to study toxic effects of Cd on soil microbial indicators in an udic—
ferrosols from Jiangxi and an aquic—cambosols from Tianjin at 25°C for 28 days. The results showed that
CaCl, —extractable Cd in aquic— cambosols was significantly lower than that in udic—ferrosols at different
incubation time. And the microbial activity was less inhibited in the aquic—cambosols than that in the udic
—ferrosols. The sensitivity of different microbial indicators to Cd was influenced by soil properties and in-
cubation time. Dehydrogenase was more sensitive than urease. The average well color development
(AWCD) was more sensitive as a microbial functional diversity index than Shannon index. All of the mi-
crobial indicators tested in aquic — cambosols were more sensitive in udic — ferrosols than these in aquic-
cambasols, which showed good response to exogenous Cd and therefore can be used in the microbial toxici-
ty test of Cd pollution. There was significant time effect of Cd toxicity to soil microbial indicators. The
toxic effect of Cd on C,,. at day 14 was greater than that at day 28, but the toxic effect on dehydrogenase
and urease at day 14 was less than that at day 28. The 28—day incubation time was recommended for fu-
ture microbial toxicity test of Cd pollution. At day 28, the EC,, of Cd for C,;. dehydrogenase, urease,
AWCD and Shannon index were 1. 13, 0. 26, 0. 93, 0.08 and 22. 71 mgekg ' in udic— ferrosols, respec-
tively. And in aquic-cambosols, the EC,, of Cd for these tested microbial indicators were 1. 97, 0. 69, 13.
12, 0.09 and > 200 mg+kg ', respectively.

Keywords: Cd; udic—{ferrosols; aquic—cambosols; microbe; ecotoxicity
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. 2 1 (Materials and methods)
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Table 1 Physical and chemical properties of the soils

pH /(gekg ) /(gekg D) /(mg-kg~") /(mg-kg~) /(Cmolkg 1)
7.71 20.03 1.35 96.75 440 20. 94
4.89 5.77 1.04 4. 40 52 9.76
:pH 1:2.5,
1.2 , 2,3,5— (2,
40% , 25 3,5 — triphenyltetrazolium chloride, TTC)
C 7d, 6 Cd (s
, 0,0.1,1,10,100,200 mg+kg ' Cd (BIOLOG) ) BIOLOG 31
) 4 . ; BIOLOG ECO ™7,
CdCl,+2. 5H, 0O , 1.4
. SPSS17. 0, Microsoft Excel 2000
60% , ; DPS .
, 25C ,
. 3d (LSD) , P =0.05,
. 14 28 Cd
Chic ~ . CaCl, , ,
28 ,
1.3 : EC, ECu.
[25] ; Cd
HCI—HNO, ( 4 :1);Cd 2 (Results and discussion)
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Table 2 Concentration of soil available cadmium cd C,.
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cd cd cd , . ,
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+
0 0.01940.001@.01340.001d N.D N.D ( 2y, cd Co
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Table 3 EC values of Cd for the soil microbial biomass carbon
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Table 4 EC values of Cd for the soil dehydrogenase and urease activity

/d R? P EC)/(mg+kg ') ECy/(mgekg™ 1)
14 y=0.06940.098lgx 0.9617 0.0032 2.08 21.93
28 y=0.35/(1+EXP(—0.56—2. 54lgax))0. 9591 0. 0449 0. 26 0. 90
14 y=0. 083EXP(0. 55lgx) 0. 9845 0. 0008 2.21 39. 54
28 y=0.31/(1+EXP(0.50—1. 541gx)) 0.9705 0.0295 0.69 5.11
14 y=0. 087EXP(0. 341gx) 0.9771 0.0015 2.57 =200
28 y=0.10-+0. 096lgx 0.9443 0.0057 0.93 10. 23
14 y=0.0099+0. 018lgx+0.0033lga Xlgx 1 0.0047 =200 =200
28 y=0.32/(1+EXP(3. 67—2.60lgx)) 0.9787 0.0213 13.12 42,17
4 Cd o o
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0.05
N EC,, .ECy
[37] 0.00 1
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Table 5 Diversity indices of Cd
soil microbial communities s
Cd Shannon Simpson Mclntosh o
/(mgekg 1) .
0 1.5740.07 B.7340.02 B.24+0.05 a
0.1 2.2140.03 8.8540.03 2.26%+0.04 a °
1 1.48-40.03b@ 66+0.02 ¢.89+0.04 b , 2
10 1.4040. 03 @l 660,02 &. 7840. 09 ¢ i ,AWCD
100 1.3340.08 6. 62+0.01 d. 68+0.03 d Sh C
200 1.10-50.09 6.534-0.01 6. 75--0.01 ¢ annon o » mic > >
0 2.8740.03 8. 93%+0.00 6. 1740.08 a JAWCD, Shannon
0.1 2.8940.01 8.94%+0.01 6.18£0.09 a 5 Cd
1 2.7940.03 B.92+0.01 b. 5340.15 b °
10 2.7840.03 B.9140.01 b.31£0.29 b ’ Cd
100 2.7240.03 6. 900,00 ¢. 6940. 08 ¢ i ,
200 2.6640.01 d.8940.00 d.3140.18 d
6 Cd EC
Table 6 EC values of Cd for the soil microbial functional diversity
R? P ECio/(mgekg 1) ECsy /(mgekg™ 1)
y=32.07+19. 66lgx 0.9765 0.0015 0.08 0.24
AWCD
y=661095. 05/(1+EXP(10.51—0. 56lgz)) 0.9955 0. 0045 0. 09 1.52
Shannon y=—14.33/(Ugx—2.79) 0. 9446 0.0281 22.71 118.17
—— —— —— =200 =200
Shannon <10%.,
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