Chinese Journal of Ecology 2009 28 8 1525-1530

ES
550001
RDA
49
35 28 RDA
pH
P <0.01
Q142.8 A 1000-4890 2009 08-1525-06
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Abstract By using community diversity index and redundancy analysis RDA  the protozoa
communities in the moss crust in Laowangchang gold mine area of southwest Guizhou and their re-
lations with environmental factors were studied. A total of 49 species belonging to 35 genera and
28 families were identified most of which had low abundance. The variations of the protozoa
communities were affected by various kinds of environmental factors among which heavy metals
pollution and pH were the dominant factors P <0.01 . The species richness and abundance of
the protozoa communities declined with the aggravation of heavy metals pollution and the effects
of chemical factors were more obvious than those of physical factors.
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1
Tab. 1  Characteristics of sampling sites from Laow-
angchang Gold Deposit
2005 o pH %
S1 2.0 5.6 17
S2 2.1 5.6 22
Ferisk et al. 2003 2004 33 2055 19
M1 2.5 6.1 27
Becker et al. 2006 M2 24 60 B
M3 2.5 6.1 24
Morgan et M4 2.5 6.1 24
L1 1.0 5.5 9
al. 1986 2005 2006 12 L0 5.5 5
RDA 13 1.0 55 11
1 Smx5m 3~4
pH >
10 ¢cm x 10 em
49
19 cm x 13 cm
pH
1 1.2.2 1
1.1
25°38'N 105°11’
E 1350 ~ 1450 m 10 g
1462 h 14.6 C
33.4 C -6.3C 471120 28
1050 ~ 1650 mm
5—10 82% 1996 2000
2007 2007 3
1992 10 Stout 1962
2
101A
60% 48 h 60 °C
Hg 80 11
Didymodon vinealis Timmiella cm X 8 cm
diminuta Anomobryum gemmigerum AL204
0.5~1.0¢
50 ml 15 ml
HNO,-HCIO, KR
0.5% HNO,
1.2 50 ml 0.5% HNO,
1.2.1 2007 7
Cr 1.0 ¢ 50
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ml

10 ml HNO,-H,S0, KR

1% HCI
5 ml 10% NH,CI 50 ml
1% HCI Hg
0.2~0.5¢ 50 ml
10 ml - 1:1 2 h
5 ml 10% 50 ml
Analyst 800 Perkin
Elmer
Zn Cr Cu Pb Cd
Hg As
1.3
1 Nemerow
2001
b J C/S; o+ CJ/S L.
2
P C, i
S, i S,
GB 15618-1995
1996
C/Si
C/S,
2
2005
Shannon-Weiner
H =- iPilnPi
=
Simpson
D=1- A P,
i=1
Margalef
d= S-1/InN
Pielou
J=H/InS
P, i P, =n,/N n,
i N S
CANOCO 4.5 10
RDA

2
Tab.2 Species catalogue of protozoa communities in moss
crust topsoil from Laowangchang Gold Deposit

Oikomonas termo Oik. ter  S1 M1
0. ocellata Oik. oce  SI S2 S3 Ml
Monas amoebina Mon. amo S1 2 S3 M1 M2 M3 M4
Petalomonas involuta Pet. inv S1 S2 83 M1
P. pusilla Pet. pus M1 M2 M3
Anisonema desiotaxum Ani. des Sl
Cercomonas longicauda Cer.lon M3 LI
Bodo repens Bod. rep 3
B. globosus Bod. glo S3
B. putrinus Bod. put S1 M4 L1 12
B. edax Bod. eda L1 L3
B. angustus Bod. ang Ll
Hartmanella vermiformis Har. ver M3
Cashia limacoides Cas. lim S3

Thecamoeba quadrilineata  The. qua 13
Vannella platypodia Van. pla S1 S2 S3 12 13
V. miroides Van. mir M3

Oscillosignum proboscidium ~ Osc. pro  S2

Arcella discoides Arc. dis M4 13
Cyclopyxis arcelloides Cyc. arc Sl
Difflugia globulosa Dif. glo M2
Euglypha tuberculata Eug. wb SI 2 S3 Ml
E. laevis Eug. lae S22 S3 Ml
Trinema lineare Tri. lin  S2 S3 LI
Actinophrys sol Act. sol  S2
Trachelophyllum chilense Tra. chi S2 M1 M2 M3 M4
Spathidium spathula Spa. spa Sl
Colpoda inflata Col. inf S1 S2 S3
C. reniformis Col. ren  SI M1 M3
C. cucullus Col. cuc  S2
C. simulans Col. sim M1 M2 13
Platyophrya spumacola Pla. spu S1 M2 M3 LI 12 13
Pseudocyrtolophosis alpestris  Pse. alp  S1 S2 S3
Leptopharynx sp. Lep. sp  S1 S2 S3 M2 M3 M4
Chilodonella uncinata Chi. unc S3
Colpidium campylum Colp. cam SI M1 M2 M3 M4
Sathrophilus muscorum Sat. mus  SI 82
Cyclidium citrullus Cyc. cit  S1 M3 12 L3
C. granulosum Cyc. gra S3 M1 M4 LI
C. glaucoma Cyc. gla M1 M2
Vorticella microstoma Vor. mic M4
Halteria grandinella Hal. gra S1 S2 83 M1 M3 M4
Paraurostyla sp. Par. sp Ml M3 M4
Keronopsis sp. Ker. sp  S1 2 §3
Oxytricha fallax Oxy. fal S3
Opisthotricha euglenivora Opi. eug S1 M4 LI 12 L3

0. similis Opi. sim M1
SI S2 83 Ml
Euplotes muscicola Eup. mus SI 82 S3 M2

Tachysoma pellionella Tac. pel
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2.2
Borcard et al. 1992 Ter Braak & Smilauer 2002
1 As Hg Cr
Pb Cu Zn Cd 4 Hg
RDA 20 As 15
Pb 3
pH P Pb 3.4
999 8.4 Cd
Cd
2
2.1
3
49 35 28
14 22 37 1
1
3 3
Shannon-Weiner Margalef 2.3
2
Pielou RDA
3 RDA 4
Tab.3 Structure of protozoa communities in moss curst P <0.01 5
topsoil RDA
RDA
S1 1.93 2.52 0.93
2 1.49 1.55 0. 83
S3 1.59 1.97 0.76
M1 2.41 4.20 0. 83 1 2
M2 2.08 2.87 0.90 0.394 0. 145 P
M3 2. 16 3.17 0.89
M4 2.22 3.28 0.93 1 0.8909  pH 2
L1 2.39 4.16 0. 80 0.9213 1 39.4%
12 2.63 4. 10 0.91 73.1% 2
L3 2.32 3.44 084
14. 6%
4 mg- kg™!
Tab.4 Mean contents and indices of heavy metal pollution in the moss crust topsoil of Laowanchang Gold Deposit
Cr Pb Cd Zn Hg As Cu P
155.10 18. 85 1.18 181. 50 7.67 698. 67 110. 30 18. 80
119. 80 5.49 ND 134. 00 7.15 645. 96 91.27 17. 41
229. 50 2.25 ND 291. 40 6. 44 661. 05 109. 90 15.79
150. 00 250. 00 0.30 200. 00 0.30 40. 00 50. 00 -

ND
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Fig.1 Relationship between comprehensive pollution index
of heavy metal and richness and abundance of protozoa
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Fig.2 A two-dimensional graph of RDA ordination for
protozoa communities in moss crust topsoil
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Tab.5 Explained scale of RDA forward selection of envi-

ronment variables

RDA
P F
P 0. 003 4.52
pH 0. 004 2.72
Tk 0.799 0. 64
SM 0.615 0. 81
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2000 Madoni & Romeo 2006

pH

. 2005.
24 3 278-2%2.
. 2004.
) 39 1 2-11.
. 2000.
24 6 610-615.
. 2000.
19 1 59-65.
. 2007.
27 4 610-615.
. 2000.
195
44.

. 2006.

3 255-258.
. 2001.

. 1996.

3 225-232.
. 2004.
15 10
1982.
. 2007.

40-

25

17

1979-

18

3 504-508.
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24
10 1163-1166.
. 2005.
25 3
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26 3 249-
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