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1.1 #HREXER

WIS XA T AR AR B B X A KE
(44°10' ~ 44°45' N, 126°01' ~126°08' E ) , Hbit
K LB R IR S AR A P S S L s TR
S i R R U N (ORI B2 SR A E =i
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YERWETERT G o TR A T i i i AR A bR b 3 51
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FE b o A EmS 0 4 587K 3 i B I AL 20 ~ 5.
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LN TT 22500 (one-way ANOVA ) Filfie/IN 8 35 1k
K56 (LSD) A3 M AS[R) 4= i f) 5 =X 4 e sh W e %
)22 1
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PRI AR L SR T EREE Y T K
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B S WA 1A R B DY O B ok
17log (x+1) ¥, M5, &RV EHLR
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7K FH Canoco for windows 4. 58443847 .
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J&T3TTH21 /W H . IR ERA3IE, 50lHh
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L EERE (16.05%) , NRKA N LY
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Bk R (4.26%) . WF (2.22% ) . KMdk®
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TH (p<0.05) 5 BkZF, #rih R SYA

/)] SDBL

1400

1200

1000
800 [~abAf
600 -%

400 -

v

RN

MK B Individual density (ind. m2)

200 |-

Jul.
H 1 Month

M B I T H A = R 28 (p<0.05)
DU i = b A 5 20O B 4 HE Sl W AR B T %
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H: 1) SDBL: /EH MMM, SH: BEAM, COL: RETHL, AL: #fb. 2) /NG FREA R ZR F— T 0 W 4 A H I =0
M2ZEFRE (p<0.05) , RERER —LWAHTXAFAGHZEFRE (p<0.05) o 3) EPiRZELNEHEDR . TR Note:
1) SDBL stands for Secondary deciduous broad-leaf forest land; SH for Shrubbery land; COL for Cut-over land and AL for Arable land

( the same below )

. 2) Different lower-case letters mean significant differences (p< 0.05 ) between lands different in land-use in the

same season. Different capital letters mean significant differences (p < 0.05) between different seasons in the lands the same in land-

use. 3 ) Error bar in the figure means standard deviation. The same below
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Individual density and numbers of group of soil macro-fauna in the land relative to land-use
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Fig. 2 Individual density and numbers of group of soil meso-fauna in the land relative to land-use
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Fig. 3 Vertical distribution of the soil macro-fauna in lands different in land-use
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Fig. 4 Vertical distribution of the soil meso-fauna in lands different in land-use
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Fig. 5 Margalef index and Shannon-Wiener index of the soil macro-fauna in lands different in land-use
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Fig. 6 Margalef index and Shannon-Wiener index of the soil meso-fauna in lands different in land-use
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Actinedida
Leoidotera larvae
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Formicidae
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Coleopiera larvae <=

Gamasida ¢—
Diptera larvae

4 Oridatida
[sotomidage
Entomobryidae  §OM

N
Homoptera
Geophilomorpha

-0.8

Tomoceridae ==
Polydesmida
Elateridae k SM
Staphylinidae

pH

™

Sminthuridae

-1.5

1.0

SM, +IEH/KESoil moisture; TM, +THEEESoil temperature; SOM, AL Soil organic matter; N, k& Readily available
N; P, fi%WiAvailable P; K, #&# Readily available K; Oribatid, W H; Acinedida, 56 H; Isotomidae, 4517 Hkd
;5 Pseudachorutidae, IIPEMAL; Gamasida, HEH§IFH; Hypogastruridae, BRMABEIEAL; Formicidae, H(F}; Entomobryidae,
KABEEEL; Tomoceridae, BiBEkHEL; Coleoptera larvae, #§# H4IH; Enchytraeidae, ZRI5[E}; Diptera larvae, XUGH H4%H;
Sminthuridae, FBEEAL; Geophilomorpha, HBMEHARL; Lumbricidae, 1EM|Bl; Lithobiidae, A ERIARL; Staphylinidae, B diEl;
Homoptera, [i# H#H; Leoidotera larvae, #§# H41H; Agelenidae, Jisl%Al; polydesmida, Dl H; Elateridae, WIHIR}4h
i1 Aphidoidae, HFF}
El7  LIESYRE IS LS T AL T I RD A ST

Fig. 7 Redundancy analysis (RDA) of composition of the soil fauna with soil environmental factors
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[ Objectivel Soil fauna play a significantly crucial role in decomposing organic debris,
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altering physical and chemical properties, and promoting material and energy recycling of and in the soils. In
addition to this, they are a key link between the above-and under-ground ecosystems. Change in land-use may
bring about great impacts on the ecosystems. However, little has been reported on impacts of changes in land
use on soil fauna communities in the Changbai Moutains. In this study, a field investigation was conducted in
2014 on composition, diversity and distribution of the soil fauna communities in four tracts of land different in
land-use ( secondary deciduous broad-leaf forest, shrubbery, cut-over land and farm land ) in the Changhai
Mountains. [Method] Sampling plots, 5 m x5 m each, were set up in the cut-over land and the farm
land, and, 10 m x 10 m each in the secondary deciduous broad-leaf forest land and shrubbery land. Within
each plot, five subplots were set using the diagonal process for duplicate sampling, 25 em X 25 cm each
for macro-fuana and 10 em X 10 e¢m each for meso-fauna, and samples were collected from the litter layer,
0~5, 5~10 and 10 ~ 15 e¢m soil layers in each subplot during spring, summer, and autumn 2014. Soil
macro-fauna were picked out and collected by hand and soil meso-fauna with the Tullgren funnel extractor.
One-way ANOVA and LSD were adopted to analyze differences in soil fauna community between lands under
different land use, and RDA (redundancy analysis ) to analyze relationships of soil fauna community with
soil physico-chemical properties relative to land use. [Result] A total of 59 groups and 16 344 soil animals
were collected and could be sorted into 3 phyla, 7 classes and 21 orders/suborders. Among these, Oribatida
(27.04% ) , Actinedida (20.94% ) and Isotomidae ( 16.05% ) were the dominant groups. Differences
between the four tracts of land were significant in soil fauna distribution at the community level. In the cut-over
land, individual density of the soil meso-fauna varied significantly with the season, while in the farm land
the number of soil meso-fauna groups did. In the secondary deciduous broad-leaved forest land and shrubbery
land, the soil fauna community declined drastically in distribution with with soil depth, while in the cut-
over land and farm land did not so drastically. Even in the same season, the four lands differed in Margalef
index ( D index ) and Shannon-wiener index ( H’ index ) of the soil macro-fauna. Only in the cut-over land,
D index varied significantly with the season. In the same season, the four lands differed in D index and H'
index of the soil meso-fauna. The secondary deciduous broad-leaved forest land, cut-over land and farmlands
varied significantly in H’ index of the soil meso-fauna, while the secondary deciduous broad-leaved forest
land and shrubbery land did in D index. Redundancy analysis shows that soil fauna was significantly related to
pH, organic matter, readily available P, readily available N, moisture content and temperature in the soil
in community diversity and distribution. [Conclusion] Obvious differences did exist between lands different
in land use in distribution of soil fauna in community level in the Changbai Mountains. In the cut-over land
the soil meso-fauna varies significantly with the season in individual density, while in the farm land, it does
in number of groups. In the secondary deciduous broad-leaved forest land and shrubbery land the soil fauna
communities decline drastically with soil depth, while in the cut-over land and farm land they do quite mildly.
The shrubbery land is the highest in soil fauna community diversity and the farm land the lowest. RDA shows
that soil pH, soil organic matter content and the content of readily available P and readily available N are
the main factors affecting distribution of the soil fauna communities in all the four types of lands in the hilly
regions of the Changbai Mountains.

Key words Soil fauna; Ecological distribution; Land-use type; Hilly regions; Changhai Mountains
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