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Effects of exogenous cadmium on microbial biomass and enzyme activity in red paddy soil

GUO Bi-lin, CHEN Xiao—min’, JING Feng, ZHANG Xiao-ling, YANG Zhi—jiang, LIU Wei, LIU Wen—xin

(College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: This study was carried out to investigate the effects of exogenous Cd on the microbial index in red paddy soil in Hunan Province.
An indoor simulation experiment was conducted to study the effects of exogenous cadmium amendment (0, 1, 3, 5, 7, and 10 mg-kg™") on
soil microbial biomass and enzyme activity. The results showed that soil microbial biomass C and N increased at first and later decreased
with the addition of exogenous Cd. The highest concentrations of soil microbial biomass C and N were measured when the concentration of
exogenous cadmium was 1 mg-kg™'. Soil dehydrogenase, catalase, and urease activities decreased with increasing exogenous Cd concentra-
tions, whereas soil invertase activity decreased firstly, then increased, and finally decreased. Path analysis indicated that the addition of ex-
ogenous Cd could affect the soil microbial biomass and enzyme activities directly or indirectly. The exogenous Cd concentration had the
maximum direct path coefficient(=1.110) with microbial biomass carbon, and the maximum correlation coefficient (=0.952") was found be-
tween exogenous Cd concentration and dehydrogenase activity. These results suggested that exogenous Cd addition could restrain the soil
microbial biomass and enzyme activities, and soil dehydrogenase activity might be the most sensitive index to exogenous Cd addition.
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R XA T p A KV B AR S XK
VAT A BT & A BR A w55 56 (28°267 127
N, 113°3733"E) , S f 25 0B, A B R o 1 422.4
mm , 4 7% &% 5 1 382.2 mm, JC 78 B 275 d, 4E BLR
6 480 °C, 4E -1 16.8~17.2 °C, H A% 1 677.1
he ZHBIX A3 ph 55 DU 20 21 (2 36 -+ Ok 7 1 R A 41 4
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Table 1 Basic physical and chemical properties of soil
= ) ) o = P
KRG 42 o %dzkﬁ/} ﬁm@?/ FH %?x?ﬁi;/ %ﬁé’i/} ﬁxﬁﬁ?/ iy Cill/ LB % ﬁii
g kg g kg cmol - kg g kg mg-kg mg-kg g+cm
ZIEEMKAG 1 4.54+0.15  0.98+0.06 8.13+1.13 15.2+1.66 0.45+0.04 45.65+3.21 0.189+0.05 53.6+3.52 1.23+0.17
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Figure 1 Effects of cadmium stress on microbial biomass carbon , nitrogen in paddy soil

Fz2 CdEXKFE L EEEER I

Table 2 Effects of cadmium stress on enzyme activities in paddy soil

HMIE Cd B VR B /mg - kg™

i E AL S P /mg - g7+ 20 min

MRS P /mg - g7 - 24 h

TEM GG I /mg g+ 24 h

T S /g g+ 24 h

0 0.552+0.014a 0.129+0.003a 7.868+0.004¢ 0.310+0.005a
1 0.515+0.011b 0.109+0.002b 7.686+0.004c¢ 0.305+0.004ab
3 0.504+0.046b 0.085+0.004d 8.396+0.002b 0.295+0.009b
5 0.502+0.001b 0.099+0.007¢ 8.815+0.003a 0.282+0.004¢
7 0.483+0.043b 0.094+0.000 3¢ 8.872+0.005a 0.280+0.006¢
10 0.414+0.013¢ 0.084+0.001d 8.347+0.005b 0.265+0.001d

TE - [ AR Jo AN /NG FEERIR 0.05 7K1 B 28 5 BT 35
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Table 3 Path analysis between cadmium stress and microbiological indicators

A HEC 78 E%gﬁé 1] %ﬁé BEESTEEES 3 e R A
A B REEA poeyrm MUEmRE SRER IR e A

AR -0.858%* -1.110 0.252 -0.390 -0.221 0.232 -0.003 0.634 0.672
WA -0.870%* -0.183 -0.687 -0.253 0.232 -0.146 -0.148 -0.372 0.285
AL AR -0.880% -1.008 0.127 -0.151 0.244 -0.195 0.166 0.063 0.759
o Bt —0.747% -0.161 -0.587 0.459 -0.446 -0.565 -0.116 0.081 0215
T A 0.608** 0.675 -1.212 0.007 -0.572 -0.610 0.147 -0.184 -0.408
JI A —0.952%* -1.048 0.098 0.230 -0.208 0.034 0.015 0.027 -1.100

1 ##37R P<0.01,
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