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Community characteristics of soil fauna in the low-mountain of the Changbai
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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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Table 1 Basic characteristics of four habitats in Changbai Mountains

55 AL b MR /m KA WR L AT AR
Habitats Geographic Coordinates Altitude Plant feature of Changbai Mountains

FEIIAA L0 SR A AEHMD T SRR T Z AR TR R AL

I 43740°N, 127°35'E MO e e BB TR R TR, R N R
e FIIRAAT  CANE 7 THE B2 T2 B R, B0 AAT R R T
I 43°39'N, 127°37'E 05 s SRR, R R AAT B
m 43°40'N,127°36'E 518 FEFAA Fh R BEEARE IR T FREAL  ETER
v 43°38'N,127°35'E 465 FAEAEY A E oK

LI ( Pinus koraiensis ) . 5% 17 &% ( Quercus mongolica ) . %8 #% ( Tilia amurensis ) . 4& W1 ¥l ( Fraxinus rhynchophylla ) . T 43 % /R #i ( Carpjnus
turczaninowii) T RS (Acer tegmentosum) ZRILIIMEAE ( Philadelphus schrenkii) & ( Corylus heterophylla ) JEHL T.7F ( Euonymus verrucosus) . 554555
( Spiraea salicifolia) J5TME (Acer barbinerve) |5 % ( Carex tristachya) /N JF ( Aegopodium alpestre) | Bk ( Pteridophytes) (AN, (Acer mono) | 11115
( Populus davidiana) . FARE( Betula platyphylla) J T ( Acanthopanax senticosus) 2% ( Lonicera japonica) 4% T+ ( Lespedeza bicolor) -5 #E

(Carex tristachya)
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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

et | Abgll A g1 ABEIV
Habitat [ Habitat II Habitat Il Habitat IV
KA Y Macro soil fauna H' 1.83 1.86 1.77 1.19
D 1.72 1.74 1.71 1.16
/N4 32 ZH4) Micro soil fauna H' 1.68 1.80 1.39 0.93
D 1.69 1.71 1.52 0.78

RS R S W) AN R BB R BN AR R IR S AR UCAE I I i AR L B St Rk 2
FEPESR RO 4= 5 BEAR R S, T AF s AR e R MR F A B PR 25 (P<0.05) , ZHE
HREFRNR, ARV (K 3) .,
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Fig.3 Seasonal changes of macro soil fauna diversity index in different habitats
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Fig.4 Seasonal changes of meso-micro soil fauna diversity index in different habitats
*x3 TEFIMETEEENTEREENEXRE (n=12)
Table 3 The correlation coefficient of soil fauna, soil temperature and soil moisture
KA+ HEFh W) Macro soil fauna Hi/N RS 4 1 54 Meso-micro soil fauna
SR Density KBERL Group number B Density KBERL Group number
T HERE Soil temperature 067.523 0.679 0.113 0.124
VR JF Soil moisture 0.240 0.358 0.426* 0.421°*

# FORHIEREGEE] P<0.05 M WA + + FIRAHCREGAF] P<0.01 (K 4 ¢

3.32  HHESWIXT pH A BT Y R

Mk 4 foRs, HIESY S pH AL AIAEC AT R BT, B rhINAY - S8 8 1y () %% B AR REAL S pH 1Y
YPRA MR BEA R T EMIEN: M2, A LT A B HIAR |, K e sh iy s 1 SR
B 5 HUBE B B3 A S5 &R, /N 388l ) () RSt 6 A AL EL A W S 35 1 [l i

x4 TEIWE pH WAVRHEXRE (n=12)

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

KA+ HETH ) Macro soil fauna /Nt E B ) Meso-micro soil fauna
¥ Density ZSHEHL Group number B Density JBEHL Group number
pH 0.527 0.402 0.208 0.461
FHLEE Organic 0.814** 0.735** 0.492 0.854**

3.3.3  LIESIYIT ETE S A LY

WX S5 2R N P K WA AT AT LUE H (32 5) - KA sl P 0 28 BEEO6 TN HAA 1 i
FAE IR R %% B SR TP TK B W S 35 00 i ma 17, 23 Bl TP FN TK 2 f A3 ifi g 20 5 b/ 4
Bl AR BON TN Rk 2 T 535 B0 1E [a) Ry, 25 B R BREOR TP HLAT 18 35 W I8 35 1) 0 i) o 17, A4
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5 TK BAWREFM G, a] LU Y RB vh NS -3l TN BAT 825 A9 I 18] Wi 17, 1A% TP TK 20
HATHR .35 B SR ] W 7

x5 1TEZHYWS IN.TP 71 TK WHEX R (n=12)
Table 5 The correlation coefficient of soil fauna and TN, TP ,TK

KA +IE B Macro soil fauna ef/ N 4 HE B ¥ Meso-micro soil fauna
%5 Density ZHFAL Group number % Density WAL Group number
TN Total nitrogen 0.471 0.710** 0.511 0.702
TP Total phosphorus -0.724 " -0.760** -0.607"* -0.843 "
TK Total potassium ~0.745** -0.770* -0.390 -0.818*

3.3.4  THESYXT HRTE S A R

KIS+ I 5 R N AL P AL K AT 25 SR 2R B . KT 358 50 0 10 23 B ol N LA A e
TE T M 57, R SR P RAG A 8 A ) e i % B R S AR N AR K B I A e 5 N - Sl
EFRHO Ak N HLAG 3 E R R, X P LA A B R R, XA K B R IR R R R R
F, 5/ e AR H R - S R AL N R PR AR KA e R R R i, SRR B Ok, P
/NEY A SRR AL N AL P AL K i TR RIS (£ 6) .

*6 TEFWMEEMNPMKHWEXEHR (n=12)

Table 6 The correlation coefficient of soil fauna and NP K

KA+ AW Macro soil fauna rh/NEL 4 3854 Meso-micro soil fauna
% Density ZPHEL Group number % Density %L Group number
H N Available nitrogen 0.772** 0.458 0.317 0.627
AL P Available phosphorus -0.708 ** -0.558 -0.437 -0.865 "
3% K Available potassium 0.689 * 0.641 = 0.235 0.858 **

3.3.5 ISR G K A Y

X Y 50 FICE Ca Mg Mn FIAHSCAMHT AT A1, AL N 32l % Ca Mg 1 I 7 2 J3E AN
o, ELWR R ()22 SRR, WS R, R+ IR Sh Xt Ca HLAT IE 1) MR 7, X Mg ELAT G [ Wi 107, v /N 750 - 45
S5 KRB, NISEEBOR R, 3 A o B2 B — 250, X Ca HAT IE [0 B, X Mg HAT Gl i, KA
/NEY A S GT M (4 R AR B AR R K - S (0 9% B SRR Min S0 0 3 47 ) e 7 /N R - R
P RFE XS Mn B 3 7 e R (R 7).

xR7 TEHWMES Ca Mg i1 Mn HIHEEEE (n=12)

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

KA 35 Macro soil fauna /N 368 Meso-micro soil fauna
% Density ZEHF4L Group number #JE Density ZEHEEL 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 FHigHGitig

41 hHe
4.1.1 KA+ 5%t BT K 7Rk i R

AT R IS 5 R R (R DG A A R B B IS ) R T B T 1
7, JCIHEXT A I e oy AR 2 AT X R R I Y A e KR DL B R IR TR X SR
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BRIk, IS A S AR S AR B AR AR B WA DG H A HILTRT TN 2 5 i) - 158
S Ao R ZREE Y T BRI, — O B EA IE (5 2 AR SO SR 4 R S 3, R HEsh Y nt
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HIR IS AUR &, AR RE ) 4 R 50 i A K TR Y5 4, FLo i e i o L3R s R (W | R R B
b, A B S AR TRV B AT HLBT A TN B IR AIK, TP TK & Mn (% i fierm . KA 3 8hW)%T Ca Mg 141
SRR EE AN S, X Mo BA R S8 3 U RN, K S SRS RS S I R OC R M RIS R,
BRI R TR S IR R OR TR Z IR B B A X AR SO T 45 SR AN — 5, M J2 3
YT TR NS RIS Y A A7 I A, A REXS Mn T LRI B ) A A
4.1.2 /N SR RS DR T AR Ak i )

Hh /N - 8 24 (10 28 B X - N R B S AR T R R, RN - RS R A sh A S K e sh W)
ZRRK, KB R TES ES, /NS B3 SRS 800 B 5 IE RGO R (AT
FEIX 2 T I /N - RS A EI AR IR B i, 5 KW AR AR AR A S R Ge N rh /N - B sh W) 1Y) 284 B
AN R I X AR R X R A AR, T R R SR R G P A 225 R,
Al RESE T B R @K ANA /0 BRI T 1 8O R AR, B Z ok b, 8K A A A e
Fat U ALRZS Y H N S th T RS RE B, A Bl BB AT A s s R BRI SR T, PRI AE
HR B BRIRBNRAR, TRKERRT, 580 il o, PR /N -+ e S 0 % B IR B i R, A5 AR IR /N 4
YRRV ECE T H 2 0 W TR ik 5 LB 56 | i b rf /N - B Sl 2 B R R i TR 22 R 1Y
PRIgE e o7 B 2 BEAE AR TR TR RE IR

AT SE & B NEL - SESh e pHL G i Ry AR RE R B, XA AL LA M R R R R, g R R AR
5T IX -1 pH — % 7E 4.53—5.50, HAFBIREEAR K, A5G L s BB A 4400 IR pH AR fbIF R
Xof v /N - S Al e A S S T DA /N - S S X pH AR A e AR B R BA G A R TR A
AR AR T R AR AR B e S Rk T i 2 SR E R S HEA MR S R A O, PN e st 4
IRy (TN TP TK) 538050 GHEAL N AL P SRR K) Al 0 FE REAR o , A M SCBIF 9 26 W - s A gk
ERBEBON I SR N AL K A SRR O, TR P A& 0 3 sh Wil A G e ) mlfiE 2 b
FHEEAR], /N L3RS RE A — i 1 22 551, SRR 3 W X 3R Pk v i A 8 LA 22 5]
HINR - S (4 % B X Ca Mg Min (547 00 S 5 68 AN 1 4 | ISR Min 2 00 38 67 1o W 7, 3K 45 K280 + S 5y
XF Ca Mg Mn R — 55, Bkt 25 55 + 95 1 2 BE RS ERIR T Hofl = AR B mT At 5 3% 2E 85 7 Mn (9%
R EA K,

42 45ip

(1)K AR L PUA A B2 - S sh W 4 B BT — 5 10 22 Sk, RARB R R A 3 A PR e 22, S s e
VR BT L, A5 BE IS B AR R ], ORI - SRS I T AR A A 3, PN - SR S 1Y
RSB 2T I Bk

(2) RLETE I R Ak A 555 S S W eV AR VESR BN E B AR O T HE =R B Bk A B A%
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HU N SRS AR B R IR SR R H R S G N 2 R K, KA IS )
RN

(3) R HE W 1) % 5 AN IERICRR A% X6 PR 858 DR 720 A AR K O 14 i 7 3 3 X6 - 4 s 5 13 FpERBE I 7
HEAT Pearson FHIEA T AT, KA FNrp /N + 18 2 9 06 PR 858 IH - Ay o 17 2 B8R ), KR - SE sh iy o i S
BT - 98 R f g A A e, LA A (DR, R /NI - 3 Sl ) R SRR R R LA I S I 1
N 3 RFLFN /N A 38 Sl W%t pHL A e oy A B AT, XA ML LA 35 1 g g 1 5 RS R R /N AR - 498 Bl ) 4
BFE4Y (TN TP TK) DL RGEELFR 43 (NP K FAIR 0 R B 2, %F Ca Mg B4 I 10 5 B 4541, b Min HLAT AR & B £
T W 7,

(4) Hp/ NI - 8 6 - KPR FEE P i 07 R R v R - S sl ) T T T 194 i K Y = 18 5 )
g RAY /IR - 5 B W BE X pH A I Ry R R R AN B S T XA ML SR 0 R R v 5 KR - S B W
Xof SRARH A3 8 i oy A B v T e/ N R R i SRRSO T LA, /NS - 5 Sl WU g s KR - e Sl i
JEEXT M (14 o7 A R g - rp /N 389
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