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Soil Meso—and Micro-fauna Characteristics in Evergreen Broad-deaved Forest and Deciduous Broad-leaved Forest
in Dajinshan Island China. LUO Ding-hui LI Xiang LUO Beiging XU Ming-shan TUO Bin YAN En-rong YOU
Wen-hui® ( Putuo Forest Ecosystem Research and Observation Station/ School of Ecological and Environmental Sciences
East China Normal University Shanghai 200241 China)

Abstract: Soil meso—and microfauna across 8 plant communities in Dajinshan Island were investigated in the seasons of
autumn ( October)  winter ( December) in 2017 and spring ( March) summer ( June) in 2018. Totally 8 506 soil ani—
mals were captured that belong to 5 phyla 14 classes and 23 groups. Among these animals Nematoda Acari and Col-
lembola were the dominant groups which accounting for 66.06% 17.95% and 11.15% respectively. The others
(4.84%) were belonging to rare groups. The annual average density and group number of soil meso—and microfauna in
evergreen broaddeaved forest in autumn were higher than those in deciduous broad-leaved forest and significantly different
in group number ( P<0. 05) ; Density of soil meso—and microfauna in summer was significantly higher than in other sea—
sons that both in the two forests ( P<0. 05) ; Group number of soil meso—and microfauna in evergreen broaddeaved forest
in autumn was significantly higher than that in spring and winter ( P<0.05) and the number of deciduous broadHeaved
forest in autumn was significantly higher than that in other seasons ( P<0. 05) . The density of soil meso—and microfauna
in both two forests was higher in the surface layer and in 0—5 cm soil layer in evergreen broadHeaved forest and 0-20 cm
in deciduous broad-eaved forest that accounted for the fauna density of 68. 68% and 66. 94% respectively. Shannon-Wie—
ner and Margalef richness indexes in evergreen broadHeaved forest were higher than in deciduous broad-eaved forest and
they were higher in autumn than those in other seasons ( P<0. 05) ; Shannon-Wiener index in deciduous broad-eaved for—
est in autumn was significantly higher than in other season ( P<0. 05) . Pearson’s correlation show that the density of soil
total Nematoda Acari and Collembola animals were positively correlated with soil organic matter and negatively

corrected with soil pH.
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1

Table 1 Plant community and community commposition of study plots

( Symplocos paniculata) ( Rosa laevigata)
73.48 cm ( Eurya japonica) ( Oxalis corniculata)
( Dryopteris erythrosora)
0.02 m

15.76 ¢cm 0.04 m

( Bambusoideae)
31.11 em ( Broussonetia papyifera) ( Trachelospermum jasminoides)

( Rosa cymosa)

0.06 m
28.81 cm ( Arisaema heterophyllum)
( Morus alba) 0.06 m
( Clerodendrum trichotomum)
22.33 ¢cm
0.04 m
( Lygodium japonicum)
69.92 cm
( Cinnamomum japonicum) ( Rosa multiflora)
0.03 m
15.81 ¢cm
46.33 cm ( Vitis heyneana)
0.12 m
1.3
2
(ind * m™) 2.1
Shannon-Wiener (H) . 2 3 4
Pielou ( E) .Simpson (0) 8 506 23
Margalef (D)o s
H/:_ znt/N ln (nL/N) ( 1) 66. 06%\17. 95% 11. 15% °
2
E=H/InS (2) 4
C=Y (n/N)? (3) (P<
D=(S~-1)/InN, (4) 0.05) ;2
(1) ~(4) n i N 3 (P<0.05) .
'S . SPSS 23.0 4 ( P<0.05)
( one-way ANOVA) N
( LSD) ( P<0.05);
. . . 3 (P<0.05)

Pearson

. ( P<0.05) .
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Table 2 Composition of soil meso—and micro-fauna in different community types in Dajinshan Island
A B C D E
1% 1% 1% 1% 1%
( Nematoda) 31 110 58.21 ++ 26280 66.73 ++ 27126 64.92 ++ 30373 68.28 ++ 25297 69.71 ++
( Rotatoria) 982 1.84 + 191 0.48 409 0.98 + 409 0.92 + 654 1.80 +
( Enchytraeidae) 0 0.00 163 0.41 + 0 0.00 + 166 0.37 + 0 0.00
( Turbellaria) 81 0.15 + 0 0.00 163 0.39 + 81 0.18 + 0 0.00
( Acari) 12229 22.88  ++ 7062 17.93 + 7855 18.80  +++ 7303 16.42  +++ 5805 16.00 ++
( Collembola) 6199 11.60  +++ 5180 13.15 + 4812 11.52 +++ 4798 10.79  +++ 3474 9.57 +
( Protura) 0 0.00 42 0.11 + 42 0.10 + 169 0.38 + 127 0.35
( Symphyla) 254 0.48 + 113 0.29 + 56 0.13 + 467 1.05 + 0 0.00
( Diplura) 0 0.00 0 0.00 240 0.57 + 127 0.29 + 42 0.12 +
( Geophilomorpha) 212 0.40 28 0.07 + 113 0.27 + 254 0.57 + 0 0.00
( Pauropoda) 169 0.32 0 0.00 28 0.07 + 84 0.19 + 0 0.00
( Araneae) 0 0.00 0 0.00 84 0.20 + 42 0.09 + 0 0.00
( Pseudoscorpionida) 84 0.16 + 0 0.00 0 0.00 0 0.00 0 0.00
( Microcoryphia) 0 0.00 0 0.00 14 0.03 + 0 0.00 0 0.00
( Psocoptera) 42 0.08 + 0 0.00 0 0.00 0 0.00 0 0.00
( Hymenoptera) 1231 2.30 + 56 0.14 84 0.20 0 0.00 847 2.33  +
( Isoptera) 0 0.00 70 0.18 240 0.57 0 0.00 0 0.00
( Isopoda) 0 0.00 141 0.36 + 0 0.00 0 0.00 0 0.00
( Diplopoda) 0 0.00 0 0.00 56 0.13 + 0 0.00 0 0.00
( Diptera) 127 0.24 + 0 0.00 0 0.00 0 0.00 0 0.12 +
( Diptera) 467 0.87 + 28 0.07 127 0.30 42 0.09 0 0.00
( Leopdaoptera) 127 0.24 + 28 0.07 14 0.03 127 0.29 + 0 0.00
( Coleoptera) 127 0.24 + 0 0.00 141 0.34 + 42 0.09 + 0 0.00
53 441 100 39 382% 100 41 786 100 44 5261 100 36 288 100
15 13 18 15 7
F G H /
1% 1% 1% %
( Nematoda) 36 104 72.78  +H+ 35695 65.89 ++ 35122 63.72 ++ 247 107 66.06  ++
( Rotatoria) 654 1.32  + 0 0.00 245 0.44 + 3544 0.95 +
( Enchytraeidae) 245 0.49  + 0 1.22 + 0 0.00 574 0.15 +
( Turbellaria) g1 0.16 + 654 0.00 0 0.00 1 060 0.28 +
( Acari) 6921 13.95 ++ 9511 17.56 ++ 10445 18.95 ++ 67 131 17.95 ++
( Collembola) 4076 8.22 + 6709 12.38 ++ 6454 11.71 ++ 41702 11.15 ++
( Protura) g4 0.17 + 42 0.08 + 0 0.00 506 0.14 +
( Symphyla) o 0.00 297 0.55 + 169 0.31 1356 0.36 +
( Diplura) o 0.00 84 0.15 + 84 0.15 577 0.15 +
( Geophilomorpha) o 0.00 297 0.55 + 339 0.62 1243 0.33 +
( Pauropoda) o 0.00 254 0.47 + 0 0.00 535 0.14 +
( Araneae) o 0.00 0 0.00 169 0.31 + 295 0.08 +
( Pseudoscorpionida) o 0.00 0 0.00 84 0.15 168 0.04 +
( Microcoryphia) o 0.00 84 0.16 + 0 0.00 98 0.03 +
( Psocoptera) o 0.00 0 0.00 0 0.00 42 0.01 +
( Hymenoptera) 127 0.26 + 0 0.00 0 0.00 2345 0.63 +
( Isoptera) 1316 2.65 + 0 0.00 0 0.00 1626 0.43 +
( Tsopoda) o 0.00 0 0.00 1868 3.39 + 2009 0.54 +
( Diplopoda) o 0.00 0 0.00 84 0.15 + 140 0.04 +
( Diptera) o 0.00 127 0.23 + 0 0.00 + 254 0.07 +
( Diptera) o 0.00 84 0.16 + 28 0.05 + 776 0.21 +
( Leopdaoptera) o 0.00 297 0.55 + 28 0.05 + 621 0.17 +
( Coleoptera) o 0.00 42 0.08 + 0 0.00 352 0.09 +
49 608" 100 54 177 100 55 1194 100 374 061 100
9 14 13 23
- (>10%) ; + (1%~10%) ; + (<1%) . A B C E
F G H ;

( P<0.05) .



3 * 353
o i
&> c
: ! 1 o oz
3 80 mHE
5 40 - 70 “EES
] E 60 h
= £ 50 AbA Ba| [Aa,
b 2oL = 40 Aab a
=3 2 %
B 20
oy 10
0 0
8 r 10
B
6L A 8 O&%
2 6 Aa =
&l £ m4F
ol K o4
L
i 2
0 0
L C
HEHbZER
L C ( P<0.05)
( P<0.05) .
2
Fig.2 Density and group number of soil meso—and micro-fauna in evergreen broad-eaved forest and
deciduous broad-eaved forest in Dajinshan Island
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Fig. 3 Vertical distribution of soil meso—and micro-fauna between wet and dry types in evergreen
broad-eaved forest and deciduous broad-eaved forest in Dajinshan Island
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Fig. 4 Diversity indices of soil meso—and micro-fauna in four seasons in evergreen broad-eaved forest and

deciduous broad-eaved forest in Dajinshan Island

3
Table 3 Soil physicochemical properties in evergreen broad-leaved forest and deciduous broad-leaved forest in Dajinshan Is—

land

w/ / w( N)/ w( P)/ w( )/ w  K)/
% (g cm”) oft (evke)  (gokg)  (erke))  (mgke)
27.12+4. 58 0.92+0. 20" 4.86+0. 95 4.82+1.09% 1.28+0.41* 13.91+4. 28 595.16+89. 15*
27.29+5. 52 0.75+0. 22° 4.56+0. 83" 5.94x1. 44" 1.70+0. 44" 17.16+2. 88" 680. 13+112. 79"
( P<0.05) .
3
Pearson o 4 3.1
N (P<
0.01) P pH .
( P<0. 05) K p
( P<0.01) s
; Margalef o
K ( P<0.05) ( 2 s
. 5 .
( P<0. 05) pH

( P<0.05) o
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Table 4 Correlation analysis of total density group number community diversity and soil physicochemical properties of soil

meso—and micro-fauna

W dv pH oC K N P S TD H C E
dv -0. 230 1
pH -0. 282 0.284 1
oC -0.212 0.097 -0.035 1
K -0. 156 -0.067 -0.042 0.259 1
N 0.278 -0.654** -0.316 0.070 0. 146 1
P 0. 069 -0.202  -0.357" 0. 240 0.504** 0.328 1
S 0.263 -0.207 -0.280 -0.239  -0.393" 0.266 -0.024 1
D 0.114 0.096  -0.318 0.255 -0.076 0.187 0.137 0.629** 1
H 0.097 -0.121 -0.312 -0.160  -0.095 0.177  -0.186 0.715™*  0.499** 1
C -0. 246 0.162 0.023 0.120 0.298 -0.207 -0.201 -0.732** -0.433" -0.157 1
E -0.007 0. 049 0.241 0.072 -0.104 -0.134 0.169 -0.366" -0.290  -0.856** -0.211 1
D 0.261 -0.189 -0.253 -0.256  -0.408" 0.225 -0.041 0.995**  0.616** 0.703** -0.738** -0.350"
w dv 0C K N P S TD
H”  Shannon-Wiener C  Simpson E  Pielou D Margalef o ¥ * %
( P<0.05) (P<0.01) .
5
Table 5 Correlation analysis of main dominant group density and soil physicochemical properties of soil meso—and micro—
fauna
w dv pH (0] K N P
dv -0. 230 1
pH -0. 282 0.284 1
(0] -0.212 0.097 -0. 035 1
K -0. 156 -0. 067 -0.042 0.259 1
N 0.278 -0.654** -0.316 0.070 0. 146 1
P 0. 069 -0.202 -0. 357" 0.240 0.504** 0.328 1
-0.019 0.132 -0.108 0.333 -0. 096 0. 056 0. 281 1
0. 060 -0. 057 -0.387" 0.114 0. 002 0.269 0. 004 0. 406" 1
-0. 054 0. 142 -0. 165 0. 360" 0. 286 0. 083 0. 254 0. 430" 0.497**
W dv (0]0 K N P N 3
.k k% ( P<0.05) (P<0.01)
( 2
8 . o
9o
2
( 2.
2
0
pH ( 4~5),
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