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Abstract: Soil fauna, an important component of soil ecosystems, plays an important role in decomposition of
biological remains, affects soil properties, and enhances material recycling and energy conversion in the soil.
Understanding the impacts of slope elevation on soil fauna is essential to achieve sustainable Cryptomeria for-
tunei artificial stand management and biodiversity conservation; therefore, an investigation on soil fauna was
carried out in Cryptomeria fortunei plantations. Three sample plots were set at three slope elevations (Plot [ -
1 088 m, Plot I[-987 m, and Plot I[-830 m). Macrofauna samples (n=3) were picked up by hand in each
sampled slope with the area of 50 ¢cm x 50 ¢cm (0.25 m?). After recording the types of soil fauna, the samples
were put into a container with alcohol and transported to laboratory for detailed classification to family level.
Mesofauna was collected by steel core (r =5 ¢m, » =100 e¢m?) and store in soil fauna sealing black bags. The
collected samples then were transported to laboratory within 12 h and subsequently separated by Baermann
method (for nematodes) and Tullgren method (for mesofauna) over a period of 48 h, respectively. All collected
soil fauna were calculated and classified by microscope, and identified to the family level following Pictorial
Keys to Soil Animals of China. Analysis was conducted using the following indexes: Sorenson, Morisita-Horn,
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Shannon-Wiener, Pielou, Simpson, and Density-groups. Results showed a total of 94 soil fauna orders belonging
to 5 phyla and 13 classes with an average density of 3.46 x 10" individuals -m™ The density and number of
groups in Plot Il at lower elevation are significant higher than that in the rest of two plots (P<<0.05), and
there is no significant difference between the Plots [ and II (P>0.05). Compared to Plots I and II, the
soil fauna density in litter layer and 10~15 cm soil layer of Plot Il is significantly higher than that in Plots [
and II (P<C0.05). The vertical study showed that more than 43% of the individuals was found in the 0-5 cm
layer and more than 72% of the group number was found in the litter layer in each plot. Plot Il had the high-
est soil fauna density for Phylum Nematoda, and Classes Insecta, Arachnida, and Diplura. The Sorenson and
Morisita-Horn indexes showed that slope elevation had a stronger effect on soil fauna density than soil fauna
group type. Also, the highest Shannon-Wiener, Pielou, and Density-groups indexes were found in Plot Il at the
lower elevation. Thus, slope elevation affected distribution and diversity of soil fauna in Cryptomeria fortunei
plantations, and to reserve litter layer is the key to keep the soil fauna diversity. [Ch, 3 fig. 5 tab. 20 ref.]
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Table 1 Environmental condition of three positions on slope
FEHL BEEE/(°) Bm/(°) g Hb B A 1 /m B YR
Bli 4% Eurya obtusifolia, A\ J& Wk Preris multifida, %75
W Callicarpa giraldii 55
I 15 SE65  IlidbEHE 31°01'23"N, 103°36'45"E 987  JEABRAAER Quercus serrata, 4N, RUZ WK S5

I 18 SE45  HEEHE 31900'SIN. 103°36'45'E  gao LA Iris japonica, JUREK. W ELI Rhamnus lepto-
o ’ phylla, FHE 24 Lonicera pileata 55

| 21 SE25  ILiMiEHE  31°01'36"N, 103°36'42"E 1 088

12 RFAE

T 2013 4 8 F ), TEA[FSAL e £ BAAURIE M2 N AR BE 3 DR, 7EA RN, Jf
JBHIE © AL RS SE N T, H AT PR RCE 3 AEE . BAARI TR A 50 em x 50 ¢m(0.25
m®), SAEYZ . 0~5 ecm 2| 5~10 em )2, 10~15 em J2, F K+ HESh YA B A 5 8 43 B0R T5% 11
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Table 2 Composition of soil fauna community at the different altitudes in Cryptomeria fortunei artificial plantations

- FE 1 e H 1T e T
P Pyt
W/ -m?) {Ar /% WEE/(H-m?) HOp % BRI -m?) H A%
1 %3 %l Pygmephoridae - - - - 66.67 0.10
2 HIEFE Enidae - - 1.33 0.01 - -
3 BHEEL Oppiidae - - - - 133.33 0.20
4 EIR4-F} Bradybaenieae 9.33 0.07 38.90 0.16 - -
5 HBE} Termitidae 33.33 0.25 33.33 0.13 - -
6  #HFl Carabidae 267.97 1.98 33.33 0.13 36.00 0.06
7 WEl Cicadidae 4.00 0.03 5.33 0.02 68.00 0.10
8  JUFl Erythraeidae - - - - 4 666.67 7.14
9 ik Bl Eucleidae - - - - 33.33 0.05
10 KRR Angstidae - - - - 66.67 0.10
11 KEH R Galumnidae - - - - 33.33 0.05
12 K5 Megadrile Oligochaetes 22.67 0.17 90.70 0.36 16.00 0.02
13 %5 H Isoptera - - - - 2 000.00 3.06
14 MR FE Geophilidae - - - - 1.33 0
15 HiwkFRl Atypidae 1.33 0.01 - - - -
16 HrHERl Pieridae 1.30 0.01 - - 166.67 0.26
17 EBREEF Parajapygidae 400 0.03 133 0.01 368.00 0.56
18 4% &F} Phlaeothripinae - - - - 133.33 0.20
19 &Mkl Filistatidae 8.00 0.06 - - - -
20 B MFR} Liocranidae - - - - 1.33 0
21 %Pl Vespidae - - - - 66.67 0.10
22 e AL Seytodidae - - - - 33.33 0.05
23 SR HLF Bipaliidae - - 1.33 0.01 - -
24 IZ{GI2EL Camaenidae - - 2.67 0.01 - -
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Table 2 Continued
s sept Festh 1 Fe 1T Kb 1
/(L -m?) [ % R/ -m?) Jor /% wmE(H-m?) {5 H%
25 4t H Rl Scarabaeidae 1.30 0.01 1.33 0.01 - -
26 EMEWF Heteropodidae - - 4.00 0.02 106.67 0.16
27  FRE4\F} Campodeidae 134.60 0.99 6.67 0.03 466.67 0.71
28 i 1 W B nothroid mites - - - - 1 366.67 2.09
29 kP Lycosidae - - 5.33 0.02 - -
30 KATUWkFl Segestriidae - - - - 1.33 0
31 EWERL Gryllotalpidae - - - - 2.67 0
32 #REWF Nitidulidae 1.33 0.01 - - - -
33 BUJEF} Oonopidae 6.67 0.05 2.67 0.01 68.00 0.10
34 FRERH 5RE Gymnodamaeoid mites - - - - 233.33 0.36
35 &R} Polistidae - - 2.67 0.01 - -
36 IMWAL Linyphiidae 34.60 0.26 - - - -
37 %R Hebridae - - - - 66.67 0.10
38  IKWEElL Cercopidae 34.60 0.26 - - 1.33 0
39 KA F} Kalotermitidae - - - - 66.67 0.10
40  #4 H B} Tenebrionidae - - - - 66.67 0.10
41 T JE kRl Zodariidae 38.60 0.28 2.67 0.01 1.33 0
42 IS WEL Mimetidae - - 1.33 0.01 - -
43 EH B} Cocconellidae 33.33 0.25 100.00 0.40 1.33
44 SFEJFWEFL Gnaphosidae - - 1.33 0.01 1.33
45 #U%Fl Enicocephalidae - - 1.33 0.01 - -
46 FR{KWERL Theridiosomatidae 8.00 0.06 2.67 0.01 33.33 0.05
47 3R Theridiidae 33.30 0.25 - - - -
48  F5kFl Leptonetidae 2.67 0.02 2.67 0.01 1.33 0
49 117 F} Spirobolidae - - 1.33 0.01 - -
50 AR H Lithomorpha 1.33 0.01 73.30 0.29 166.67 0.26
51 @R Porcellionidae - - - - 72.00 0.11
52 M#H Diptera - - - - 666.67 1.02
53 4isk H R} Chelonariidae - - - - 33.33 0.05
54 HH Rl Scydmaenidae - - - - 4.00 0.01
55 BkAR} Poduridae 12.00 0.09 102.70 0.41 24.00 0.04
56 FLZE 4Bl Valloniidae 33.33 0.25 4.00 0.02 - -
57  MiEFEL Tingidae - - - - 33.33 0.05
58 WUl Blepharoceridae 33.33 0.25 - - 1.33 0
59 B AL Microdispidae - - - - 666.67 1.02
60 fhitHFL Lagriidae - - - - 66.67 0.10
61 I®l Culicldae 6.67 0.05 101.30 0.40 - -
62 IR H Scolopendromorpha - - 1.33 0.01 - -
63 iRl Empididae - - - - 400.00 0.61
64 £k Nemata 10 666.70 78.70 23 333.30 93.20 41 333.33 63.27
65 HIZEWRFL Philodromidae - - 82.70 0.33 - -
66 /NN R Hermanniellidae - - - - 200.00 0.31
67 ¥Rl Enchytraeidae 156.00 1.15 144.00 0.58 168.00 0.26
68 kBl Thomisidae - - 5.33 0.02 2.67 0
69 JHE AR} Clausiliidae 1.30 0.01 13.33 0.05 - -
70 iRl Cicadellidae - - - - 1.33 0
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Table 2 Continued
N o R T e 1T 3 1
5 Jent - p .
/(R -m?) { % WwE(-m?) Hoa%e wE(-m?) Ho %
71 W #R} Tenthordinidae - - 1.33 0.01 - -
72 HF} Chrysomelidae - - - - 4.00 0.01
73 R Penthaleidae - - - - 666.67 1.02
74 KIEFF Noctuidae 68.00 0.50 4.00 0.02 34.67 0.05
75 W H R} Pselaphidae - - - - 33.33 0.05
76 WE} Formicidae 873.30 6.44 230.60 0.92 8 753.33 13.40
77 REE} Zoropsidae - - - - 5.33 0.01
78 KA Staphylinidae 66.70 0.49 400.00 1.60 - -
79  BSHWEEL Cryptognathidae - - - - 1033.33 1.58
80 H4RWkF} Pholcodae 1.33 0.01 8.00 0.03 - -
81  PEBkRl Neanuridae 113.30 0.84 6.67 0.03 102.67 0.16
82  JEEEuIEL Projapygpdae - - 1.33 0.01 200.00 0.31
83  [H Wik F} Corinnidae 2.67 0.02 - - - -
84 R BkF} Sminthuridae 800.00 5.90 66.67 0.27 - -
85 Z AL Coroidae - - - - 70.67 0.11
86 ZEH Fl Silphidae 2.67 0.02 2.70 0.01 66.67 0.10
87 K fMkFl Entomobryidae - - - - 5.33 0.01
88 K ML H Bl Anthribidae 33.33 0.25 - - 33.33 0.05
89 KL HLURHAR} Mecistocephalidae - - 1.33 0.01 - -
90 ¥ HEFl Eupodifae - - - - 33.33 0.05
91  HM§F} Amphientomidae - - - - 1.33 0
92 guFl Pauropodidae - - 100.00 0.40 - -
93 ZE4 44 Symphla 1.33 0.01 5.33 0.02 66.67 0.10
94 gLk 2Rl Subulinidae - - 1.33 0.01 1.33 0
Gt 13 554.24 25 034.87 65 328.00
Yl =T RORTLEAR R
WIS AT SRS PRI IR 135 % 10 8T Qe sy o 170
Hem?, JE38 2, R KB mAN 125, Frdipill = 160,
TBAO% . AR TR MBI BRREBER 4 O . 1s50s
Ko, PRI G I B 1.98%, 115%, 644% A S | { a0
5.90%, AiF1547%, HAk 33 KNRA AR, Mt 20 {308
B 5.83%, A LI A TH PR L r 8 | ] 20
Yy 2.50 x 10° H-m>, dt46 28, (RHARRE Ll @ ] ]04_.
B, SRR 0TI 93.20%, HILKE 1K, SO .

1.60%, 4 44 JRFRAKRE, i bl &tk 5.20%, PEHb 1 FEHBIL  REHRIN
FEH ITIAZ N TR SV 6.53 X 10° 1 | 1 5 sk 45 40 45 4k 238 2 4 30 5 Fo 26 BE S
Hem?, 366 28, HIEMA 228, 700 WL RWFII Figure 1 Number of soil fauna community and group at the
BE, BT & ECB 2 5k 63.27%F0 13.40%, 431K 76.67%,
WOLRBEA SRR SHE L SR RSUERL . G E . )RR e R, JE 7 35, B e
51k 7.14%, 3.06%, 2.09%, 1.58%, 1.02%, 1.02%F1 1.02%, 4tk 16.94%, 4y 57 2 Wwf 2%
B, i el Bt R 6.39%,
22 TEFVMARLIEEESHHILE

AN RT3 57 A0 AZ bR - K B 40 %5 B 30 T 0 A R AR SR (B 2) . BRIFVEWZ SN, 45 12 R s Wy o e X b
B F I . RIS N TAREEH Y L)L 0~5 em + )2 39 3l My 5 13 de s (52 2R BR T, DRV )2

different slopes in Cryptomeria fortunei plantations
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ARPEATIRI oy ), Horb, R T, st T ARt IT 20 504 65.05%, 63.21%F1 43.66% 1) - 3 5 ) 7
Ai7E 0~5 em; KM T AR T L 10~15 om + 2B EHAL, HHITLL 5~10 em 22 &AL, 250K
ZURERW] . WIEYIZ A 10~15 em )2 + s Wy B2 DURE 0 ID 25 v T T AAese 1T (P<<0.05). A
1) 39 37 oy J3€ 4 S5 2l 9y 2K 50 1 A e A0 R B (18T 3) 2 4 3 (07 + SR S SR R0 B 3 )2 i 1 B
Horpr, I YZ A 5~10 em )2 B HESh YRR DUREH Il e 5, 0~5 em )= A0 10~15 em 4= 15 5)
WRRERC LR I fe s o, #Edth 14 81.58% 1 LIRS W HEAERG & W2 A or A, AEH I RIFE i
T 5351 K 78.26% F1 72.73%

mwmiz P i | —
—— 1
0~5cm | 0~5cm
W HLTTT
5~10 cm W T 5~10 cm | O Ff s 1T
O Ff 1T | B R |
10~15cm B R 1 10~15cm E]
1 2 3 0 10 20 30 40 50
/TR +m™) R HUA
A2 RRBEMBHIEHDFEEELSH B3 FREREMB®R LRI EHFLEL)H
Figure 2 Average density of soil fauna in each layer Figure 3 Group number of soil fauna in each layer

23 TEIMEBRBBERE

EAES SENb R o £ K7/B WS R N =N G N 3 EERBEERE
WRIE A . MR . MUBR A St 6 K (FE 3), Table 3 Average density of main taxon
WA, BRERAA, HAS AU PAEE/(R o)

‘ ‘ N ot o P 1 Fe I P I
Tres [ Anwest T W F PR 0], Zedugd LIk

gy 10 666.70 a 23 333.30 ab 4133333 b

I 2 e Fhe s T (P<<0.05), B Hu 40 11 0L 44

B4 146117 a 917.27 a 1291333 b
Fri I 250 i 1 AR TIE(P<<0.05) . R IE 4 137.17 a 118.70 a 9422.66 b
2.4 TEmHWEFECE B 4 925.30 a 176.03 b 132.00 b
BAEH ] SR AR IR T R B R (R e 138.60 a 933 a 1 034.67 b
4). FREH[E]) 1 Y S Y BETE Sorenson A ME BB M 22530 a 480.23 a 492.00 a
Morisita-Horn AH{LL 1 2R B0k sl 86 kK, RS8B4 it 13 328.94 24 554.63 64 836.00

R AR T £ S W 6 45 KO RN B S g P IOOPRURR ORI R 5 5 ot P=0.05 ko
Ko BEH T BEHS T RURE S TT A9 Sorenson A1 b1 R o
BOIET 050, £MEMBATH LS Ry 0 TRREABRLRmNREERLL
ﬁgﬂﬁkﬁﬁﬁjﬁﬂ@ﬁ{j%ﬁo /ﬂ\:t':l ’ FEHy I Ry Table 4  Similarity indices of soil animal communities

Il # Sorenson AH LI & %A 0.67, 15 {5 & 0.50~ ;fziﬁl i 4E‘e:)l,fgﬂ }ri()lff;]I
0.75, FHAREM T FRE s IT 22 18] Sy b 2 A 0L, K H Fes 11 067 091

IT 544 T A AL I 49 Sorenson AH LI 2 £ 3 N e T 0.43 043

0.43, 24 0.25~0.50, FKBIWIE fYAHRLE S b 55 A A P X2k 2 - % Morisita-Horn 1 fLLPE 2 80, %) 2
ol o 4% FF b 8] (1) Morisita-Horn {21 1 & % ¥ K F Z T Sorenson AHLLIE ZHL

0.90, B AL =5 B 22 S XIS N AR - 58 sl Wy 1 v 45 20 A4 AR O 0 52 Wi /s o
25 TIETMBEESHMEE

TSP REVE ZAREPERS B B R (36 5) . Shannon-Wiener ZREVETE B (H'), Pielou 24 5] ML 45 %0 (J) F1 %
JE-RBEAR R (o) B LIRS M feim o PR IR R ] ARt TR0 Do 15 80009 2 25 i TRESE T At I (P<
0.05), Simpson fEHEZIFH(C)HEF It T >4 1 >est . et T BA BRI HEE L HE
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3 it

S EX LMo KChE 3R Rl £5 REEAHE LR YEE S RN
JEEAESH T HOE, 30 5% Table 5 Diversity indices of soil fauna in Cryptomeria fortunei plantations
ARSI T BEE AR T BT E Shannon-Wiener  Pielou ¥j5)¥:45 %)% B8 Simpson ff 3
BT X MIAZ N TARAS [ B 7+ Bt ke 40)) (o) JEHEHL(C)
S R E R E DR OT L B R . e R 0.99 ab 027 a 586a 063 a
Sy 9 R 2 R Bl 2 W S R B 1T 043 a 0.11 a 8.66 a 0.87 a
N e 153 b 037 a 2146 b 043 a

VA . R A B IS 1R 5N B S ] o BTG
S ook R T L S B by V. R 80 B 5 AN R NE PR R 7 P<0.05 /K722 1 g1t

TR L AR T, X R TR EEAE 3 DAL IR S % R B 5 G R ] (et 1
FNFEH T 5350y 78.7% , 93.2%F 63.3%), %% B AR b & S B A LIRS % Y 25 R R E R
o ARWFFELS R ow , R AR s T 0 2 B B oy & e T 2.2 F% R0 3.9 %, RUAEE M s
KA IR i B AR R B A AR AL R AR . 2SI AR BRI, A5 A RV 2 IR B AL
AT T TAT 8, BRS04 RIS 2R Y Z, 8 BOZ)Z T S TR RRAE
IR i RO AR B BE IS o AR S0 B W], oI J& Morisita-Horn AHRIVE &%k, 62 Sorenson #f
RIPE R K, LR T AR I el g fe v, R PHRE M T FnRe st 11 fa] £ 396 3 4 3 v 5 AE FL A 45 5 0 4 B
o LEESY 2R R, Shannon-Wiener ZFEPEFE B (H' ) Fil Pielou 3 5) 48 0 () ¥4 LARE i I A 5
P A, UEAIAE s IR A S RE SNt E, ARFHNN RN AR, BaAHTzRAES
ARG RAFAERE™; 17 Simpson {3 AR 50(C) LIFEM I f vy, AR ik, X EZ S5k I 1)+ 1)
WA RE 93.2% Lk R, TS SR B F BEAR TP e AN I RE b, AR T ORORE s I Ry A, A
TRBCEE B d5c i AT R e e, L1 203 A 78.7% A 63.27% , 136 BH B % b A~ TR Kb 48 v 78 /D B BE |
FE LA AR RO R K s Rz, BT, HE 00 DL 34 3 i Bog /N1

ARFFE o, B T AR a0 B 0 % AR U AnARE s I, 5k 5 4 39k s o o7 76 R T B Vi 3R 58 Fn Ay
HUTE & B F & MR T A A7 A 50, I LA B Sk =5 B4 R 12 20 DU 25 B0 HE R S 14 0 A R A, D i 39 7 2
ANFARIEAL, RIS, FESHEEI 2 BB 33 057 T s 1 020 e B A o 25 FF M (B] 1 Jaccard A BL 1 HE ST 92 =
W1, Wk rest 1 ke &g, A0 0313, e [ Akeus I &A%, dLA B K 0.138, F£WI&HE
i () Wk B 20 6 B DAAH AR RO RE VR Al B i, X A SE AR 45 SR — 3™ B HU A 45 4%l m) A S B LARE St |
e 5, JEA R 0.556, LIAEHh I Ake s I fIG, 54 80 0.167,

SR E, AW RIS N TR 3 Sl 1V 45 14 REAE X 35 67 14 28 A6 A S5 5 o 7, {HLAS [+
FSHE LIS R AR P R N AT — 25 5, X SRR BRI A TE I M 2 R Ok
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