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Microbial Populations and Bacterial Physiological Groups in Purple Soils Polluted by Mercury
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Abstract: Effects of mercury on microbial populations (bacteria, fungi and actinomyces) and physiological groups (ammonifiers,
nitrifiers, azotobacter and cellulolytic bacteria) were assayed in purple soils from both laboratory incubation and field. The r results
obtained from laboratory incubation showed that mercury generally inhibited the development of bacteria, actinomyces, and fungi,
but the responses of physiological groups revealed different features to mercury pollution: ammonifiers were depressed intensively,
the survival rate decreased to about 10% of the control where the soil was addressed with HgCl, up to 10 mg * kg™'; nitrifiers also
behaved growth inhibition in soils treated with HgCl, less than 50 mg * kg™, but higher dosage of mercury stimulated their upgrowth;
oppositely, azotobacter and cellulolytic bacteria thrived in lower mercury treatments while declined in higher ones. In field soil,
mercury also showed inhibitory effects on the populations of bacteria and actinomyces, whereas fungi exhibited marked resistance to
mercury. The soil threshold concentrations of mercury estimated by sensitive microbes with over 50% inhibition ranged from 5 to 10

-1

mg * kg ™' in the studied purple soil.
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Table 1 Properties of the studied purple soil

S sk A 2R ok 7 R CEC ]
i 4 B 4 ] o ¢, ol ] PR ] ﬁ}ﬁﬁﬁﬂi ] o 'ﬁmbﬁi
/g kg™! /e kg™! /e kg™! /mg + kg™ /mg + kg™' /emol + kg™ /g kg™!
rhE 1. 10 0. 840 18.0 0.138 203 19.8 6.90 16.1
1. 2. 1 Bl e 3K Rl oy X3, IFIEGI B T YL IR Y [R) S 28 A

DL HeCL VEREIME b RIS, WE 7 ERXTIR, B4 XL ML R B S 7 A1 0 2R 4R
ALK, BRI G PIR L5328 0.5, 10,50, 0~20cm 224N, EHIBGERATCK
100,500.1 000 mg -+ kg~'c FREUAH2F 1 kg THE AL P BERs, )2 TCR A FL, BRI 7 B 1] =
B, BRI HeCL IS TR MEA), ff AT U PR SRR, TR 7K 43 2R 8K
AR BE IR AR N AL B, & T IR R, e 1.3 B S5A%

53 UG AES IR T (K2 20 °C) B35, i B 4 18] % + 1.3 1 A o o

BOK AR R K= 1Y 60% 247, Ki9: 6 T H TR AR 2 BE A AL CEC.pH
Je RS AR TR I A i A R b EAEITHT , S IR R Ak 2 5 B B O ids 1S, -3
1. 2.2 BpAME A Jo 4% PR B 432 o

PR DXk ST AL A R TR L R 1.3.2 H3E4K
S MY A Fe A M, T DX A v i O R, 34 A HNO; - V205 — H,S04 TELLAM ., KB TR

H, AR LY 10 h® o Tl 3 B8 T4 ) FOAR R 34 1] Wk e,
HgOREYE, AR 25 CA T E2EE RN 1.3.3 HIERUEYTHEC
S TGRS BRI KA TIHERL, ALK A0 TSSO A AR S R R SR S A R Al U
K AR ik 0. 506 mg + LY, HEZR&OKIE E , TR i I S R R B RA I 2, A
IKHEBEARIE 0. 0005 mg + L' i 1011 A PR DR S T R I 2L SR B B AR A , 4 vk A
NI RE L, AR TR 2, B ABEIRRE TR Ashby JCRUEE SRIEM B HRIL I E
g?ﬁ%ﬁ 0.182 ~17.6 mg *° kg’l 7@@ ) %{ﬁ%ﬁﬂ ﬁﬁﬂ:éﬂ]ﬁﬁﬂ&& Stephenson i%??%ﬁ?*%{f{)nﬂﬁ , é‘f\’ﬂj
A8 - S oR 5 R o IR MR A RO TS Qe A0TE AR DN SE | 21 2 R M 18 T Dubos & UHEET
(LSS R R IR o i Ts e . s e s ek BiaR MRkl e
x2 BAEXTENEARER
Table 2 Properties of the purple soil investigated in field
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Table 3 Effect of HgCl, on the development of microflora in purple soil

HgCl ¥ 2 Bl R TR LA
/mg * kg™ B %100 g7! T2/ % BB/ x10° - g TEW R/ % BB/ %107 g UG/ %
CK 27.7 100 40.7 100 29.3 100
5 24.9 90 25.1 62 21.8 74
10 20.0 72 14.1 34 28.1 96
50 20.8 75 34.6 85 12.5 43
100 26.5 96 25.7 63 20.4 70
500 22.8 82 4.3 11 0.8 3
1 000 15.5 56 4.5 11 10.2 35
r i -0.697 -0.747 -0.665
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Table 4  Effect of HgCls on the development of microbes with different functions in purple soil
HeClL #& A T AL 20 RN ETHE R A
/mg - kg ' HEEL/ x10° - g7 (FIER/ % WA/ x10° - g fFIEER/ % WHEIx 100 g7t (IR % WE/ A g7 AR/ %
CK 17.6 100 21.1 100 7.9 100 23 100
5 11.2 64 5.8 27 9.6 122 109 474
10 1.8 10 12.4 58 13.8 175 516 2243
50 3.5 20 29.4 139 8.9 113 5 22
100 3.6 20 32.4 153 14.5 184 0
500 18.7 106 323.5 1533 3.0 38 0
1 000 4.8 27 558. 1 2 645 3.7 47 0
R5 RN ENE R S AE R IME 45 R
Table 5 Ammonifiers responses to HgCl, at different times
HeCl 1R JE AT (D _ Ak (1) _
A x 100+ g PG/ % SRAMG A/ % B x 100 g PG/ % RN A/ %
CK 162. 1 100 17.6 100
5 128.6 79 21 11.2 64 36
10 17.6 11 89 1.8 10 90
50 5.3 3 97 3.5 20 80
100 17.6 11 89 3.6 20 80
500 1.9 1 99 18.7 106 -6
1 000 165. 1 102 -2 4.8 27 73
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Table 6 The microbial population in soil chronically polluted by mercury

K Y OR 4 SR R LA B AR B A
/mg kg™ BB X107 g7 AENR/ % BEx 107 g7 AFIER /% BB 10° - g7 AETER /% BE X 100 - g7 AR/ %
X} HE 0. 084 83. 4 100 93.0 100 47. 4 100 232 100
By5 Y IX 0.773 78. 1 93.6 80. 8 86.9 34.6 73.0 105 45.3
G g IX 2.78 56.0 67.1 65.0 69.9 29.0 61.2 22.0 9.5
EIGYIX 13.86 39.6 47.5 45.5 48.9 66. 6 140 194 83.6
rH -0.902 -0.914 0. 801 0.238
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Table 7 The microbial group structure in soil chronically polluted by

mercury
HHIX 4 R N ] B A= [ A
X BRI 1.76 x 10* 1.96 1 3. 66
Bl X 2.26 x 10 2.33 1 2.81
iYL X 1.93 x 10* 2.24 1 5.91
FEIGYX 0.59 x 10* 0.68 1 2.49
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