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Characteristics and influencing factors of surface soil fauna community in a

subtropical evergreen broad-leaved forest of Jinfo Mountain
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Abstract: In order to explore the community characteristics of soil fauna and its relationship with environmental factors in
different microhabitats in the fine scale, soil fauna community of litter layer and humus layer were investigated and the
related environmental factors were determined in a subtropical evergreen broad-leaved forest of the west slope of Jinfo
Mountain in October 2018. A total of 12381 individuals belonging to 3 phyla, 9 classes and 22 orders were found in this
investigation. Among them, Entomobryomorpha and Acarina were dominant groups, accounting for 75.24% of the total
number of individuals, while Podurompha, Symphyleona, Neelipleona, Diptera, Coleoptera and Hymenoptera were common
groups, accounting for 21.23% of the total number of individuals. Meanwhile, soil fauna density (M), Shannon-Wiener
diversity index ( H), Simpson dominance index (D) and Pielou evenness index (E) were significantly higher in humus
layer than in litter layer (P<0.01). According to the regression analysis and redundancy analysis, some differences were

revealed in the relationships between the community characteristics of soil fauna and environmental factors of the two
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microhabitats. Total organic carbon, carbon nitrogen ratio, humidity and pH of litter were found to be the important factors
influencing soil fauna community characteristics of litter layer. Nevertheless, dry weight, total nitrogen, total phosphorus,
humidity, pH and microbial biomass nitrogen of humus were verified to be the important factors affecting soil fauna
community characteristics of humus layer. Overall, the results showed that there were significant differences in the diversity
characteristics of soil fauna between different microhabitats in the evergreen broad-leaved forest, and environmental factors

had important influence on the community characteristics of soil fauna in the fine scale.

Key Words: soil fauna; community characteristics; environmental factors; fine scale; Jinfo Mountain
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F1 AEYESBEREMEERFCECTFHELRER, n=24)
Table 1 The summary of environmental factors of litter layer and humus layer ( Mean+SE, n=24)

W T JE B )2 Y= . P

Environmental factors Humus layer Litter layer

TFE Dry weight/ (g/m?) 364.41+23.65 287.43+22.87 2.34 0.02

S B Total organic carbon/ (g/kg) 392.80+19.34 542.96+6.72 -7.34 < 0.001

A Total nitrogen/ (g/kg) 10.40+0.44 7.34£0.29 5.8 < 0.001

W Total phosphorus/ (g/kg) 0.77+0.06 0.63+0.05 1.91 0.06

WAL Carbon nitrogen ratio 38.46+1.95 76.39+2.84 -11.1 < 0.001

W L Carbon phosphorus ratio 628.37+82.60 954.77+60.04 -3.19 < 0.01

AW . Nitrogen phosphorus ratio 16.53+2.52 12.330.5 1.63 0.11

W MR Microbial biomass carbon/ ( mg/kg) 2192.00+132.89 1559.81+98.93 -8.6 < 0.001

A A4 W8 A Microbial biomass nitrogen/ ( mg/kg) 515.36+41.14 393.58+34.51 -6.29 < 0.001

IR Temperature/°C 15.15+0.10 15.05+0.12 0.68 0.49

1 Humidity/ % 35.35+0.10 35.73+1.26 1.54 0.18

pH 5.02+0.07 5.14+0.05 0.47 0.63

x2 AEWESBERELEHYWERBR P EARER, n=24)
Table 2 Summary of soil fauna composition in litter layer and humus layer (Mean+SE n=24)
752 Litter layer JEFER)Z Humus layer
i TR L, AR R, R
Groups Individuals/ Density/ Ratio/ % Individuals/ Density/ Ratio/ % Total Abundance
% (k/m?) % (/m?)

W F Acarina 2498 1473.0+131 68.53 4348 2564.0+403 49.77 6846 et
KAHEH Entomobryomorpha 371 219.0+32 10.18 2098 1237.0+153 24.02 2469 4+
JE Uk H Podurompha 169 100.0£20 4.64 942 556.0+47 10.78 1111 ++
WHE K H Symphyleona 28 40.0+7 1.87 106 63.0+12 1.21 134 ++
45 F 1K H Neelipleona 68 17.0+3 0.77 62 37.0+9 0.71 130 ++
XU# H Diptera 296 175.0£27 8.12 534 315.0£63 6.11 830 ++
#5¥ H Coleoptera 78 46.0+8 2.14 164 97.0+17 1.88 242 ++
JIE5# H Hymenoptera 31 18.0£10 0.85 150 88.0+35 1.72 181 ++
Z4# H Thysanoptera 29 17.0+5 0.80 20 12.0+6 0.23 49 +
H# H Deramptera 4 2.0x1 0.11 4 2.0+2 0.05 8 +
%% H Lepidoptera 18 11.0+3 0.49 38 22.0+8 0.43 56 +
W& H Diplura — — — 6 4.0£3 0.07 6 +
Zi4 H Symphyla 2 1.0+1 0.05 48 28.0+8 0.55 50 +
Hb WA H Geophilomorpha 3 2.0+2 0.08 26 15.0+6 0.30 29 +
AU H Lithobiomorpha 13 8.0+3 0.36 30 18.0+5 0.34 43 +
£RI51 7 H Enchytraeina 22 13.0+8 0.60 96 57.0£26 1.10 118 +
B H Polydesmida 3 2.0+1 0.08 12 7.0+4 0.14 15 +
252 H Tsopoda 1 1.01 0.03 6 4.0+3 0.07 7 +
i5HR 5 Stylommatophora — — — 8 5.0%3 0.09 8 +
4138 H Pseudoscorpiones 2 1.0+1 0.05 14 8.0x4 0.16 16 +
Wk H Araneae 7 4.0+2 0.19 18 11.0+4 0.21 25 +
HWH Opiliones 2 1.0+1 0.05 6 4.0+2 0.07 8 +
S Total 3645 2150 1 8736 5152 1 12381

+++: PEF 2B Dominant groups (> 10%) 5 ++; & L5 Common groups ( 1%—10%) ; +: Fi A 2 BE Rare groups (< 1%) ;—: K i 3k

F| uncollected
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Fig.1 Characteristics of soil fauna diversity in litter layer and humus layer ( Mean+SE ,n=24)
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WeH JsikH SO H A H R E S A B S A T R Y AR Y RO A G RS B A B R
FORSUR H R ARHR F 55 06 5 B B A E AR O 205 H V28 H iR ok A ok H 5 )6 98 o 1) JE i & pHL IEAH
O, MG F A7 R SR R R R R H S AR B ) B A pH BURSE

*3 RAEVESEERETENYESHEEFUESHRERFH@MALER
Table 3 Regression results of soil fauna diversity characteristics and environmental factors in litter layer and humus layer

PR F Environmental factors

A
Microhabitats DW/2 v S/ o N/ TOC/ TP N op /P MBN/ MBC/
(g/m”) (g/kg)  (g/kg)  (g'ke) (mg/kg)  (mg/kg)

REwmE M 0.09 0.1 -0.22*  -0.33" 0.18 0.69 ** 0.06 -026%  -0.02 0.07 0.18 0.17
Litter layer H 005 0.11 -0.19*  -0.24" 0.17 0.73** 0.14 -022* =001 0.16 0.12 0.14
D 0.09 0.05 -0.24*  -0.28" 0.12 0.44 " 0.15 -039*  -0.12 0.03 0.13 0.15

E 014 0.20 -0.23* -043" 0.16 0.46** 0.15 -032*  -0.12 0.05 0.1 0.12

T BRI M 027% =007 -026*  -0.26" 0.30**  0.18 0.08 -0.12 -0.13  -0.05 0.09 -0.02
Humus layer H 035° -0.03 -021*  -0.25" 046" 0.02 0.26*  -0.09 -0.12  -0.09 0.27" 0.1
D 031* -019 -0.22*  -0.22* 0.32%* -0.03 0.03 -0.13 -0.04  -0.02 0.04 0.06

E 035" -041 -022*  -027" 0.43** -0.05 0.24*  -0.12 -0.05  -0.04 0.22" 0.04

M %5 Density ; H; ZFEME4E 50 Shannon-Wiener diversity index; D H %4 #5 %0 Simpson dominance index; E: 3 %] B $§ 41 Pielou evenness index; DW: T Z Dry
weight; T: #E Temperature ;S ¥ Humidity ; TN ; B4 Total nitrogen; TOC : & HLBK Total organic carbon; TP ; BB Total phosphorus ; C/N B4 Lt Carbon nitrogen ratio;
C/P BiH L Carbon phosphorus ratio; N/P; & L Nitrogen phosphorus ratio; MBN : {34 #1424 Microbial biomass nitrogen ; MBC.; fit2F: ¥ 5 4 tr: % Microbial biomass
carbon; * P < 0.05; ** P < 0.01; ##* P < 0.001

x4 RAEVEEEERELENNHESHERFHTRINER

Table 4 Results of redundancy analysis of soil fauna community and environmental factors in litter layer and humus layer

AL Bt B PR R HeFr b 1 HEFP 4l 2
Microhabitats Environment factors and ordination information Axis] Axis2
UEREY ) pH & -0.65 0.26
Litter layer fiTaEs -0.37 0.07
SE LR -0.13 -0.41
BRA L -0.12 0.57
HeFyRh ke Jy 22 600 e 18.71% 8.81%
JITAT i R F=1.67 P=0.04
JE B I pH & -0.12 0.47
Humus layer fiTaEs -0.13 0.21
RS 0.53 0.10
BA 0.45 0.13
R 0.11 0.32
[CEX EX =) 0.39 0.09
HeFy i R Jy 22 B 40 e 12.81% 11%
A B 2 A F=1.59 P=0.02
3 itig

31 HIESHYIRER AR R R

ABFFRR A MR TSR T 90 4922 H, 511 4930 H) P KRKHEIL(10 4929 H) 7 45 W H4
A 2k A I RAE 25 AR G ) L S Sh WIS R A A5 SR e s SR W1 e 0 1L M X S S W BT IO R R
Y ZAENE AT IR X2 — iR s rh A vk N F o 0 v 2 B8 BE B (1 3 R 4
FRME(F2) | JUH R F o5 4 X0 A 5 2 T8 Bl 1 B Pt b 14 2 g 288 R R 2R 8 - ELARI X
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Fig.2 Redundancy analysis between soil fauna groups and environmental factors at litter layer and humus layer
Acar; 15 H Acarina; Aran; Wik H Araneae ; Cole #53## H Coleoptera; Dera; #:3# H Deramptera; Dipl: %% H Diplura; Dipt X3# H Diptera; Ench:
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