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1.3
(TOC) (TN) (TN) (TK)
(SOi) NH;-N(AN) NO;-N(NN)
pH (TDS)
1.4
1 » [18-19]
1.1 [20-25]
1.5
“3 10 >3 [26-27]
10° 10* 10°
1.6
(.17 7 Shannon-Wiener (H)™
(A ) (ANOSIM) (CLUSTER)
B ) Cc ) (Canonical Correlation Analysis CCA)
(D ) - (E ) SPSS11.5 Microsoft Excel 2000
F ) (G ) E D PRIMER 5.0
2
1.2 21
(Imx1m )
(0 ~5 cm) 7 1

F1 RBLBARIPEAFRZEEER T LIEMBAER

Table 1 Physico-chemical factors of soil samples under different vegetations in Dinghu Mountain

A B C D E F G
pH 3.55 3.75 3.57 3.94 3.44 3.54 3.96
(uS/em) 177.8 98.0 1224 100.3 118.0 166.0 73.0
(g/kg) 221.80 214.96 235.13 175.66 144.44 326.34 153.25
(g/kg) 80.13 30.22 42.40 32.55 66.29 66.20 33.25
(g/kg) 0.98 2.24 2.08 1.27 0.91 0.96 1.08
(g/kg) 0.19 0.21 0.19 0.23 0.19 0.25 0.44
(g/kg) 10.04 13.80 16.39 13.03 17.03 13.64 3.14
SO (mg/kg) 33.97 39.28 112.55 37.41 35.18 57.03 33.40
NH; -N(mg/kg) 21.77 34.34 45.14 65.41 27.15 28.15 29.57
NO;-N(mg/kg) 27.7 19.4 22.9 20.6 20.4 33.1 11.6
A B C D E - F

G

http://soils.issas.ac.cn



4 727

2.2 1.0) 14.3% 44 (
0.50 ~0.67) 62.9% 16 (
2.2.1 0.17~0.33) 22.9%
70 44
( 2 16
Bresslaua vorax Colpoda cucullus 44 Colpoda
Cyclidium elogatum  Cyrtolophosis elongata 4 @® ) Oxytricha Spathidium (4 )
7 Cyclidium 3 4
10 ( 0.83 ~ 27.1%( 19 )

F2 SHMUBARIPEAIRFXRBEER T LIRFERAFHE

Table 2  Ciliates species in soil samples under different vegetations in Dinghu Mountain

*

A B C E F G
Acuospathidium muscorum Al + + +
Blepharisma hylinus Bl + + + +
Bresslaua vorax B2 + + + + + + +
Bryometopus sp. B3 +
Chilodonella labiata Cl + +
Cinetochilum margaritaceum C2 + +
Colpoda cucullus C3 + + + + + + +
Colpoda irregularis C4 + + +
Colpoda magna C5 + +
Colpoda minima C6 + + + + +
Colpoda inflata Cc7 + + + +
Colpoda praestans C8 + + + +
Colpoda simulans c9 + + + n +
Colpoda sp. C10 +
Colpoda steinii Cl1 + + + + +
Cyclidium elogatum C12 + + + + + + +
Cyclidium elongata Cl13 + + +
Cyclidium musicola Cl4 + + +
Cyrtolophosis elongata C15 + + + + + + +
Cyrtolophosis major Cl6 + + +
Dichilum platessoides Dl +
Dileptus sp. D2 + + + + +
Dileptus terrenus D3 + +
Drepamonas revoluta D4 + + +
Drepanomonas sp. D5 +
Euplotes sp. El + + + +
Frontonia angusta F1 +
Frotonia depressa F2 + +
Glaucoma macrostoma Gl + +
Gonostomum affine G2 + + +
Gonostomum strenuum G3 + +
Grossglockneria acuta G4 +
Halteria grandinella HI1 + +
Hemisincirra sp. H2 +
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A B C D E F G
Holophrya atra H3
Holophrya sigmoidea H4 +
Holosticha sp. H5 +
Keronopsis sp. K1 + + +
Leptopharynx costatus L1 + + + +
Leptopharynx sp. L2 +
Litonotus fascida L3 + + +
Metopus sp. M1 + +
Microdiaphanosoma M2 + +
Odontochlamys gouradi Ol + +
Opercularia arboricolum 02 + +
Opercularia curvicaule 03 +
Ophryoglena utriculariae 04 + + +
Oxytricha fallax 05 + +
Oxytricha minor 06 +
Oxytricha siseris o7 + + + +
Oxytricha sp. 08 + +
Paracolpoda aspera P1 +
Phialina binucleata P2 + +
Plagiopyla nasula P3 + + +
Pseudochilodonopsis sp. P4 +
Pseudocyrtolophosis sp. P5 + + +
Sathrophilus ovalus S1 + + +
Spathidium franzi S2 + +
Spathidium longicaudatum S3 + +
Spathidium sp. S4 + +
Spathidium spathula S5 +
Spirostomum sp. S6 + +
Stammeridium kahli S7 + + + + + +
Steinia candens S8 + + +
Strongycidium muscorum S9 + +
Tillina magna Tl + +
Uroleptus caudatus Ul + +
Uroleptus piscis U2 + +
Urosoma sp. U3 + + + + +
Woodruffia australis W1 + +
ccyas caxnr 5
222 3 (P (29 200 ind./g)
- ( B « O
1730ind./g 2160
22 ~33( 27 ) ind./g

( D
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Shannon-Wiener (H)  (3.798) 40
- ( E)
(2.349) 60
ul
®3 RBLUBARPERELEERT g
TIEAERFENEASH = 80
Table 3 Basic parameters of soil ciliates communities under
different vegetations in Dinghu Mountain
(ind./g) (") 100
C F A E D B G
A 23 11 700 2.458 R ‘ . o N .
1 BEHLBARPRAEEREE T HIRAEREEER
B 26 9420 2.732 FRILIE RO B2 A 47
C 28 18 000 2756 Fig. 1 Cluster analysis of .soil ciliates uqder different vegetations in
Dinghu Mountain
D 33 4560 3.798
E 22 1730 2.349 2.3
F 33 29 200 3.112
G 24 2160 2.996
Pearson
27 10 967 2.886
223 (r=0.984 P 0.001) NO; -N
. (= 0.825
P 0.005)
( 4 0.286( )
A B ) 0560( B G ) P
[28] 0.01) NO; -N
(P 0.05)
(0.25~0.50) (0.50~0.75) x5 RPLBRRIPEXLIBAERIBEMEBNFEES

x4 RHMUBAARIPEAEXBEERT
TIRAEREEEE BT
Table 4 Community similarity of soil ciliates among different
vegetations in Dinghu Mountain

A B ¢ D E F
B 0286
C 0392 029
D 0500 0508 0328
E 0533 0542 0360 0436
F 0393 0407 0492 0455 0364
G 0511 0560 0500 0456 0478  0.523
B ) G )
A ) -
(E )
C ) F )
5
(D

T 1EIB IV E FBY Pearson X4

Table 5 Correlation between soil ciliates species and abundance
with soil physico-chemical factors in Dinghu Mountain

P P
pH 0.043 0.320 0.043 0.320
0.666 0.103 0.666 0.103
0.984++ 0.001 0.984+* 0.001
0.335 0.463 0.335 0.463
0.103 0.826 0.103 0.826
~0.247 0.593 ~0.247 0.593
0.292 0.526 0.292 0.526
SO; 0.547 0.204 0.547 0.204
NH;-N ~0.154 0.741 ~0.154 0.741
NO;-N 0.825* 0.022 0.825% 0.022
Hok P 001 ( )
P 0.05 ( ) -
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Table 6 Correlation between soil ciliates abundance and the
combination of soil physico-chemical factors in Dinghu Monutian

2 0.916 pH
2 0.843
3 0.834 pH
3 0.673 NO;-N
4 0.666 pH NO;-N
(CCA)
(2
. S3a
gl
206
S8A
02
A .
us ©a
(i;IAAK1§7 12
P3 ACG
ssa pH (,;ZA
AD2
=
n
-0.8 1.0
( TDS SM TOC TN
TP TK SO; AN NHi-N NN
NO;-N 2)

2 BHMUBARIPRIEAERETEMEFEES IR
INEE F 8 W E R HE T
Fig.2 CCA sequencing between soil major ciliates abundance and
soil environmental factors in Dinghu Mountain
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Comparative Study on Soil Ciliates Community Structures Under
Different Vegetation Types in Dinghu Mountain

WANG Chao, XU Runlin®
(School of Life Sciences, Sun Yat-Sen University, Guangzhou 510275, China)

Abstract: In order to expand the research of biodiversity in Dinghu Mountain Nature Reserve and understand further and
more about the characteristics of soil protozoa community under different vegetation types, soil ciliates from 7 soil samples under
different vegetations were cultured with the qualitative and quantitative methods. From all soil samples, 70 ciliates species,
belonged to 44 genus, were found. In all ciliates, only Bresslaua vorax, Colpoda cucullus, Cyclidium elogatum and Cyrtolophosis
elongata appeared in all soil samples. It could be found that widely distributed species and endemic species of ciliates were less,
otherwise, common species of ciliates were more according to the species observed in all samples. The abundances of soil ciliates
communities under different vegetation types ranged from 1 730 to 29 200 ind./g, and followed the order as conifer and pinus
forest < grass near mountain shrub < coniferous and broad-leaved mixed forest < evergreen broad-leaved forest near riparian <
evergreen broad-leaved forest in ravine < evergreen broad-leaved forest in temperate monsoon < evergreen broad-leaved forest in
montane. The similarity of soil ciliates communities in different vegetation types displayed from moderate dissimilar (0.25 to 0.5)
to moderate similar (0.5 to 0.75) between each other. The results implies that the distribution of soil ciliates was more consistent
with the Foissner’s “biogeography model”. Correlation analysis revealed an extremely significant correlation (P < 0.01) existed
between soil moisture and ciliates abundance, and a significant correlation between soil NO;-N and ciliates abundance (P < 0.05).
The multiple correlation analysis showed correlations existed between soil ciliates abundance and the combinations of soil
physico-chemical factors, and soil moisture appeared in each combination as an important element. CCA analysis showed that
different soil physico-chemical factors had different effects on a certain ciliate species.

Key words: Soil ciliates; Community structure; Zoogeographic pattern; Dinghu Mountain Nature Reserve
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