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Community characteristics of soil fauna in the low-mountain of the Changbai

Mountains and its respond to the change of environmental factors
HAN Huiying', YIN Xiugin"*>*, KOU Xinchang'

1 School of Geographical Science, Northeast Normal University, Changchun 130024, China

2 Jilin Key Laboratory of Animal Resource Conservation and Utilization, Changchun 130024, China

Abstract: The soil fauna community characteristics of the lower Changbai Mountains were investigated, as well as their
response to changes in environmental factors. Soil fauna from four habitats, including the secondary boreonemoral zone,
secondary deciduous broad-leaf forest, Mongolia oak forest, and farmland in Changbai low-mountain area, were studied in
the spring ( May ), summer (July) and fall ( September) of 2014. Overall, 30445 individuals were captured. These
belonged to 3 phyla, 6 classes, 22 orders, and 52 families. The soil fauna density and their group numbers differed among
the habitats with seasonal fluctuations. The structure of the farmland soil fauna community was the simplest among all
habitats. Seasonal fluctuations of macro-fauna density were high. For micro-fauna, both the seasonal fluctuation in density

and group numbers were high. The biodiversity analyses showed that in these biotopes, the soil fauna community in the
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secondary deciduous broad-leaf forest has the highest diversity and richness indices. In contrast, the diversity and richness
indices were the lowest in the farmland habitat. Seasonal fluctuations in diversity and richness indices were high for micro-
fauna. The differences in these indices between spring, summer, and fall were apparent, although less profound for the
macro-fauna. Using Pearson correlation analyses between the macro- or micro-fauna and 13 soil environmental factors, we
showed that the response of macro-fauna to soil temperature and soil humidity was positive. Especially the macro-fauna
density and soil temperature have an obvious positive correlation, as well as the micro-fauna density and group number and
soil temperature. Furthermore, the response of soil fauna to pH was weak, but soil fauna and organic matter had an obvious
positive correlation. Finally, the response of soil fauna to Total nitrogen, total phosphorus and total potassium was strong, as
well as the response from macro-fauna to available N, P, and K. Finally, the relationship between micro-fauna group

number and available N, P, and K was strong, but weaker for Ca and Mg, and with a highly negative correlation to Mn.

Key Words: soil fauna;characteristics of diversity ; environmental factors ;response ; Changbai Mountains
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FEPIRRAE

FRTE NSNS T sh 5 30 58 1 SC R B0 5, 208 3 ah W) 5 o — sl /D B LR 3R 85 9 1 1 AF
GET T LSS PR PR 2 R R R R RO S TR P AR L X 4 Sl ke BT 22 DR o
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) BEATIESE , RHS B IR L 3 3l 168 A TR BRI 4 R 7, 4y 58384 I ARARAE 2 R G52 S H
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1 FREXBEAER

AT XA T35 RS AR BB AT 17 (43°38'N—43°40'N, 127°35'E—127°37'E) , HiAb K (11 P 75, Hb50 LA
R & R ZAE 500m DL b J& TAb il KRB ZE R, AR 34R0 3.4°C, 245 P K i 758 mm,
FEAETE R A Mk O L AR T T e, R 2 R R . R TR EAIEY X R,
REIR S5 2% . A EBEHARRIE LR 1,

2 HIRAE

2.1 FESCREES AL

PRI P L AR 1L X 60 4 AN EBSME R BESEREHD, T 2014 AR EZE (5 1) B Z(7 1) MEkZE(9 ) 17
BURE, B GPS I A b 1 B B 5 TR, 76 R A R I YR AP Uk A T I R AR SRR 3 AN A B
WA 20mx20m FFEHb B A= 55 N1 SmxSm FEHE , N b PN 4 X0 2 R B 5 A D VR S A (FERE b
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5—10cm  10—15cm 2R i, K 520k T4k, /AR H Tullgren 15535, L5880 — it 4
EFR ASEERH(WH) . SASRENHE 4ZB0E & A T R I e, A2 B AR A
FIFH 58K 431 5 1 20 Wil 2R G e - SR N - R
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(NP K) DA S 445 ( Ca) 48 (Mg) FI4e%E (Mn) IO & &,
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Table 1 Basic characteristics of four habitats in Changbai Mountains

AN Hi BLARBR WH/m KA XA AR
Habitats Geographic Coordinates Altitude Plant feature of Changbai Mountains
FEE A A W2 o R A AR
I 43°40'N, 127°35'E 510 FEIEAA LOM SR SR A0 T SRR A TR R AL

ML MR IR TP S48 SR FREAA  HE N R
FETAA OB e SR T SRR ; F BT i m R AL TP

f 43°39'N, 127°3T'E 05 s R, T A E
m 43°40'N,127°36'E 518 FERAA SR EEREAS IR T RS R TR
v 43°38'N,127°35'E 465 FEEY N EoK

B T AT R MK, Secondary coniferous and broadleaved mixed forest; 4235 I, Yk 4= %61 F K, Secondary deciduous broad—leaf forest
AT, 52T ARbK , Mongolie oak forest; 4235 IV, Bk, Farmland ; ZL#8 ( Pinus koraiensis) 5% 1t 8k ( Quercus mongolica) 44 ( Tilia amurensis) AE )
( Fraxinus rhynchophylla) T 43 3 JR Wi ( Carpjnus turczaninowii ) | 7 # ¥ ( Acer tegmentosum ) | 75 b Ll #§ 1€ ( Philadelphus schrenkii ) | 1% ( Corylus
heterophylla) JEK T ( Euonymus verrucosus) .55 2% ( Spiraea salicifolia ) % W (Acer barbinerve) | & ¥ ( Carex tristachya ) /N J5 ( Aegopodium
alpestre) % ( Preridophytes ) . 6 AW ( Acer mono) | 145 ( Populus davidiana) . A ¥E ( Betula platyphylla ) . $) T )il ( Acanthopanax senticosus ) |, 2. %
(Lonicera japonica) WKL T (Lespedeza bicolor) FEW] T &5 ( Carex tristachya)

22 BEgi SR

K FH Shannon-Winener ZFEVEFEEL(H') \Margalef =F & & 15 B0 18 45 A= 55 38 sh W BE V% 10 2 FE PR RRAIE
BARGETTH T SPSS19 Z A A FAL B 5 24 A 55 - e 8 Wy ] 22 52 ] One-way ANOVA J3#; 13 ] Pearson Af]
KO MR TS 5 & PR R I Y E R

3 HBRE5HM

3.1 IESY AR 2 RE

PSS R AE 4 AR RS S 58 25,30445 B3 TT6 422 H52 BH(WH) . ARk
ISPy 52 25,1663 H, 5B Y 5.46% , TLHEHE 3 25, BVBURH(29.1%) (LR 15IF}(18.4% ) FiIE 5 #}
(12.33%) ; Sl H A SRR MR eaRE AIHRL RSt Baod bRl | e R Ay S 5 A X0 H
g I SFRRRR R X A LSR5 R BRI 28.08% ; DL RER R UL AR I T 1 LU b IR L X A
TSI AR, ok 38 2 R HESh Y AR A SR A AR A D  FLr S H ) G IR R & TR
di A SRR T 3 0, 4 WA I . A S KT IS AR T 3 AR R AR
ERBR = S AR,

PAFH/ N - ) 45 25,36 28782 W, 5 RA - HESYIAH LL , BARZEEEEUE D (R e B b X
B, HEH (42.35%) FRETH (11.67% ) A8k BB 23.34% ) AR AISHE, Jorp B 7 B J2 10 450 i
ZH ) iz, T H Bk A BCRER K A BB R Lk AR A DLSRE, o N - 3 S Y
18.09% , HAZHEAFRA ZHE, Horp ik dopt 0GB 4 Hofn B Bk Rk b f A 8BRS T 3 1, &R E
PERZES , BF A 35 /N L S Y SRR e IR T AR SRR R R A B
3.2 HHESYIREE LS RRIE MBS
3.2.1 SRR K AR XSS

F 2 B R - HES W) B A, St RRobR b/ N - S Sl ) ) T e B2 R A I R I ARORT 6y
BRI A 18 040 1) 285 1 S 38 = TRkl ( P<0.05) |, #5 AR B8 h/INEY 3 Sl W 1) % B 2 S5 AN R Bk 2, kb 7Y
ISP B ER T HE 3 MERE(P<0.05) (1), BZEMEZ HHb R /N 35 Y 2R B
WERTHE 3 MERE(P<0.05) s 8k Z, AR SRR R ASHR U AR TE I i RO AR = 38 sl 1 25 W 3 v T
Bt (P<0.05) , Bt b/ LSS W B P BRI (P 2) o VAR SR, BF b AR 355 Y rh /N L IS )
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Fig.1 Dynamics of group number and density of macro soil fauna in different habitats
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Fig.2 Dynamics of group number and density of meso-micro soil fauna in different habitats
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Table 2 Diversity indexes of soil fauna in different habitats

st AT A BNV
Habitat [ Habitat I Habitat Il Habitat IV
KA 1354 Macro soil fauna H' 1.83 1.86 1.77 1.19
D 1.72 1.74 1.71 1.16
th/NFL 3851 Micro soil fauna H' 1.68 1.80 1.39 0.93
D 1.69 1.71 1.52 0.78

FAEBER I 1SS W) PR R SR AR BN UL BT R R SR U A= v i R AR LA R Sl R AR 22
FEPERE RO 25 BEAR B s AN L, Bk AR PR e R R B A B 35 22 5 (P<0.05) , 2k
AR TR, A5l (K 3),
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Fig.3 Seasonal changes of macro soil fauna diversity index in different habitats
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(P<0.05) , FEZ RN R R, KRG SRR A SRR B8R 5 EF MK EBA B EE2ZES (P<
0.05) , F & AR SKEZ M AA WFEMZEST (P<0.05) , KEZHEEHRM T EERERTHESR 2
R AR S SRR ORI R B IR ECR = HF R & W T EE(P<0.05) (&1 4) .

3.3 LSRR IR I AR AR A i

3.3.1  HIESWRT ORI A N
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Fig.4 Seasonal changes of meso-micro soil fauna diversity index in different habitats
F3 TEIYETEEEMTERENEXRE(n=12)
Table 3 The correlation coefficient of soil fauna, soil temperature and soil moisture
KA 1454 Macro soil fauna /N A 3E 54 Meso-micro soil fauna
%5 FE Density ZEBEEL Group number ¥ Density ZBEEL Group number
IR Soil temperature 067.523* 0.679" 0.113 0.124
T HERE Soil moisture 0.240 0.358 0.426" 0.421"

* FORAIRREUAE] P<0.05 B RFMNITC; « + FRMALREILE] P<0.01 AR B FHIK

3.3.2  HIESWIXT pH A BT L

Wk 4 fos , RIS S pH FIA LB A AH DG AT R B, B rhINAY - S5 S 1) 1% % B AR RS pH 1Y
PIEA IEMI SR B IR 3 35 A0 et M E =2 T, X L5 Ay g g A 38 AR v, K L3 sh i % 1 DS
B S5APBA R R IEA OGO R | rh/INAY - 58 S W i AR A5 A AL BT EAT A Sk 2 1 ] e 1y

k4 TEDYWS pH MEVRPEEXRER (n=12)

Table 4 The correlation coefficient of soil fauna, pH and organic

KA+ 5 1) Macro soil fauna ef/ N - HE B ¥ Meso-micro soil fauna
%% Density FEHF4L Group number %% Density FHFEEL Group number
pH 0.527 0.402 0.208 0.461
A HLET Organic 0.814 ** 0.735** 0.492 0.854**

333 LN AR
S X NS 2R N P K BOADEAMTAT LA  (3 5) « KM S 2R TN FLA 1
54 AE R, BRI BT RE TP TR BLAT 35 6 I, B2 TP R TK 4 BT A b/
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S YR SERERON TN Qs F 1 25 (0 1 1m) Wi B, 85 B2 RIS HERON TP HoA 8 25 B 35 0 07 ) o 7, 2R AE 4
5 TK BARREFR G, ol LA R AN SEah Mt TN BA7 I 25 19 TE [R5, 1% TP TK 41
HATHR .25 1 B 1] Wi

*®5 TIEZWS TIN.TP #1 TK HIEEXEE (n=12)
Table 5 The correlation coefficient of soil fauna and TN, TP ,TK

KA+ ) Macro soil fauna i/ 4 e ) Meso-micro soil fauna
#JE Density 4L Group number ¥ Density ZEBEEL Group number
S TN Total nitrogen 0.471 0.710*" 0.511 0.702 "
S8 TP Total phosphorus -0.724"* -0.760 " -0.607 -0.843 7"
S TK Total potassium -0.745"* -0.770** -0.390 -0.818**

3.3.4 LRSI RIS A A B
KA IS 5 RN AL P R K A AH A BT 4l S 2 B L KR - 438 50y 40 1) 2% FEE N e N ELAT A e 3
TE A e R, X SRS PR A A A8 2 B W R B AN SRR N S KA 2 A [ o v B S S Y
ST R N AT 83 I [0, XA P AT 1 5 G WAL, IR K AT R I . MK
F 5N SRS AR L, R SRS W e A N AL P AL KRG e R R, S RERO TR K,
ANEL -SSR AL N A P K K R TR RIS (K 6) .
x6 TEFMSERZNPMKWHEXEH(n=12)

Table 6 The correlation coefficient of soil fauna and N.P . K

K+ 354 Macro soil fauna Fr/NR - 358 Meso-micro soil fauna
HE DCHslty ZEBEEL Group number ¥ Density ZEHEEL Group number
AL N Available nitrogen 0.772* 0.458 0.317 0.627 "
L P Available phosphorus -0.708 ** -0.558 -0.437 -0.865**
A K Available potassium 0.689 * 0.641" 0.235 0.858 **

335 TSI BOCER B N

i Xt RS S ROCER Ca Mg Mn BAR AT Al 1 KT | /NS -SSR Ca Mg 1R AR JEEAS
e, LA Y 22 SRR, W REOR TR, KRB LIS WIS Ca BLAT IE [0 37, % Mg HAT G 1] i iz, w72 + 4
S5 RIUAH S, WEREBOR TR, — B MR LR — B0, X Ca HAT IE [0 W B, XF Mg HAT G g iz, KA v
/NS - SRS Min (R AR BEAR ey, R - IS (4 6 B RO Min S B Y Sk 2 e e 7, e /N - 4
SRR Mn B35 SRR (R 7)) .

*®7 LTEFHWS Ca Mg Mn HHEXEH (n=12)

Table 7 The correlation coefficient of soil fauna and Ca Mg, Mn

KA+ HEB) ) Macro soil fauna /N 385 ) Meso-micro soil fauna
P Density ZEHFEL Group number ¥ Density FEHEEL Group number
Ca 0.476 0.075 -0.207 0.180
Mg -0.412 -0.299 0.019 -0.361
Mn -0.609 " -0.698 " -0.347 -0.852""

4 ZR5iie

41 ihg
4.1.1  RA S0 2855 R 1Ak B i iy
W AR A IR Y S R R 2 RIS TR B R - 3 sh W SRR R ELA I W) )
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RPN T A RE ) R G R A K= Y, H R e S RS R W | BE AR
b, 8 S PR RIS B A HLBE A TN 56, TP TK & Min (3% ffie i . KRB T IS W%t Ca Mg 11
I RERE AR ITE, %F Mn ELAT R 8 G i iy, 5K AR IR sh Y s SR n R R S R A R R, +
BRI LR S IR B SR 0B 2 8] 0 A P X S AR SO 4 R AN — 8, Min 2 I
YT R TC R, WA S A A T B, T BEXT Mn JCR SRR G iR
4.1.2  Hh/NAY - BRGNP R AR AR 1 i

Hh N - 398 2 4 %) 7 o S LA R R N, RN - s i B R AR sh A S KA s W)
ZENRK K B = TR B S, /N RS i 8 1 RS 0 A B E A G OC R (HAR BT
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B MRS X AR R Y RS R, T AR R SR R G PR 2R, SR,
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Hh N - SR 4 5% B X Ca Mg Min (547 0 S0 R B8 AR B G, BRSO Min e 8 38 67 1) R 17, 3k 45 K 0 + 396 5l
XF Ca Mg Mn A0 —550, Brst2F 55 + S50 %8 BE NS REROIC T Hofth 3 A~ EBE T Bt 5 3% /B 85 M (5%
HEEA X,
42 45ig

(D) KA HAR L 4 A - e sh P4l B A — 58 1Y 22 5208, MR R B Ak 55 A b e 22, s e
PREEA T B AR RIS Y Z A AR AN ) R MR W 1 R T A A L /N RS i
R RSRERU 2  Shk
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(2) KA V5 I W bR A 35 - RS W B VR 2 REVE PR R E B AR A T Ve 3 AR HE A SR R AR
SRV e SniL Y/ B A S e e SR G DN - R Y el TP =8 L G 3 N N U k) 7 =
TN,

(3) 520 %) %% B RS ERICRE % % IR 1% PR 72 Ak A HE A I B4 g 17 3 2k X6 - 38 3h i 5 13 PRI A 7
HEAT Pearson FHSEA T AT, KA RN /N + 18 5 9 06 31858 DH -7 Ay o 17 2 B8 R ], KR+ e sh iy o i S
BT - P8 R F g A A g, ELA A TR, R /NI - 9 Bl ) R SRR R R LA I S I 1
N3 RIA /NS -3 S%F pH A4 e o R B AR, A LS LA S 3 1 1] o 7 5 TR v /N - B %) 4
BEFEST (TN TP TK ) LA KR4 (N P K ) A 0 FE B =, X Ca Mg (9 00 1 B2 8 45041, X6 Min HLAT AR 55 16 17
T W 7

(4) Hp/ N - 38 % - S JEE i 07 R R R R - A sl g T T T 1% i ;R Y - 1 5 g
5 RAY rpINEY A 358 S R X pHL ] R R R RIS BH I XA IS ) i AR v 5 R AR - 3 s W T
Xof SR AR R A3  m oy A E ve F rfINTR 3l A T SRR T EGA v /NI - A Sl WO g s R - Sl
FEEXT M fg i o7 A B 5 /N - S5
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