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Abstract: One of the most important topics in community ecology is identifying the relative contributions of dispersal
limitation and environmental filtering in community construction. However, the relative roles of these processes in above-
and below-ground soil organism communities are still not well known. In order to reveal the relative contributions of
environmental filtering and dispersal limitation in above- and below-ground soil mite community compositions, a small-scale

plot (with a spatial extent of 50 m X 50 m and a spatial resolution of 5 m X 5 m) was established in a farmland of the
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integrated experimental field of a wetland, the Sanjiang Mire Wetland Experimental Station, Chinese Academy of Sciences.
The plot was equally divided into 100 subplots, and samples for investigating soil mite communities and environmental
factors were collected from the bottom left-hand corner of each subplot in August and October in 2011, respectively. Soil
corner samplings and pitfall traps were used to capture soil animals in above- and below-ground communities, respectively.
Moran's eigenvector maps ( MEMs) were calculated to model spatial components in both months. Variation partitioning
(based on partial redundancy analysis, pRDA) was used to estimate and test the proportion of total variation explained
purely by environmental factors and spatial variables in soil mite community compositions. Furthermore, the partial Mantel
test was selected to analyze the relationships between community dissimilarity and environmental and spatial distances.
Finally, redundancy analysis (RDA) was performed to unveil the relative importance of the environmental variables on soil
mite community composition. In total, 12 soil mite species were captured in the experiment. In August, 1, 6, and 6
significantly positive MEMs were selected for above-ground, below-ground, and aboveground-belowground (a combination
of above- and below-ground) soil mite communities, respectively; 3, 8, and 7 significantly positive MEMs were selected for
these communities in October. The results of variance partitioning showed that 3.8%, 12.8%, and 11.1% of the total
variation was explained by spatial and environmental variables in the above-ground, below-ground, and aboveground-
belowground soil mite communities in August, respectively; these values were 6.6% , 18.4%, and 16.9% in October. The
relatively large and significant variation was attributed to purely spatial variables in all three types of soil mite communities
in both months, whereas the contributions of purely environmental variables and spatially structured environmental variation
were relatively low and non-significant. The partial Mantel test showed no obvious contribution of spatial or environmental
distances for all soil mite communities. Based on the results of RDA analysis, soil pH and the average height of soybean
explained a significant portion of the variance in August for all communities. In October, soil water content and soil pH
explained a significant portion of the variance for the above-ground and aboveground-belowground soil mite communities.
These results suggested that dispersal limitation is an important regulator in the composition of above- and below-ground soil
mite communities in the farmland of the Sanjiang Plain at a small scale (50 m). However, the relative contribution of
environmental filtering should not be overlooked. Collectively, construction of the above- and below-ground soil mite

communities appears to be governed by niche- and neutral-based theories simultaneously at the small scale.

Key Words: environmental filtering; dispersal limitation; above- and below-ground soil mite communities; farmland; the

Sanjiang Plain
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Fig.1 MEM eigenfunctions selected to model above- and below-ground soil mite community in August
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Fig.2 Variation partitioning for soil mite communities by partial redundancy analysis ( pRDA)
[a]. SiFASEAS B B BEER7, purely environmental fraction. [b]. 25 [MPREEZEHH 4>, spatial environmental structured fraction. [ c]. Zli%3 [A]
A5 B AR 4y, purely spatial fraction. HAIBSIERY RPEEAFRIE. (a). HFRMERE , above. ground soil mite community. (b). 1 FEEREDS
below-ground soil mite community. (c). #1FE—3 FEF#E% , aboveground-belowground soil mite community. * P<0.05, * * P<0.01

1 {EFAYR Mantel 13000+ BHEEEALIEN = BER FEEFHXR

Table 1 Partial Mantel test of soil mite community dissimilarity against spatial and environmental distances (1 000 reputation)

J\H Aug. + A Oct

R R/ 23 [l g/ I8 Vi 23 [a) FE s/
HEVE b 23 A g PRI 23 [ FR g B8 )
Community Index Environmental Spatial distance/ Environmental Spatial distance/

distance/Spatial Environmental distance/Spatial Environmental
distance distance distance distance

H RS r 0.07 -0.07 0.07 -0.01
Above-ground soil mite community P 0.16 0.92 0.16 0.55
T i RS r -0.02 -0.03 -0.11 0.03
Below-ground soil mite community P 0.56 0.76 0.97 0.28
R —Ho T R r 0.00 -0.04 -0.12 0.03
Abovegound-belowground soil mite community P 0.48 0.84 0.97 0.29

IRBEIE B /23 (A1 HE B, 7E4a il 25 () E 28 A0 4510 T, 39 e 7% A A UM A PR 852 HE B8 9 96 & . Environmental distance/Spatial distance-soil mite
community dissimilarity with environmental distance, controlling for spatial distance. 2% [A]¥E 25/ PR8I B | 7632 BT HE 85 0 240 T, 3 V& AR A1
Rl A 25 18] BE B A9 5& &R, Spatial distance/Environmental distance-soil mite community dissimilarity with spatial distance, controlling for

environmental distance
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x2 NEETFIBEHEEEMNIN(RDA SRS FERIEER)
Table 2 The effects of environmental factors on the soil mite community structure analyzed by redundancy analysis and Monte Carlo

permutation test (1 000)

J\H Aug. +H Oct.

i . ihr LSk E/ % - KRGV R/mm 35K % A pH
Community Index Soil water 44 pH Soil pH  Average height Soil water Soil pH

content of soybean content
b F MRS I 0.05 0.13 0.09 0.11 0.06
Above-ground soil mite community P 0.08 <0.001 """ <0.01"" 0.02" 0.04"
o T RS I 0.03 0.07 0.13 0.02 0.10
Below-ground soil mite community P 0.30 0.03" <0.001 *** 0.37 <0.01 **
M F—Hb T R I 0.04 0.10 0.16 0.02 0.10

Aboveground-belowground soil mite community P 0.12 <0.01*" <0.001 """ 0.34 <0.01™"
#* P<0.05. * * P<0.01. * * = P<0.001

ARFE 3 fif Ul I A PRIE DR 1 R 2 ) PRBE S5 44 X B A R 2 A1, EL Y B A 51 2 35 1A L, fif Mantel A3
B Ay A BAPA S 1) B PR, M RDA J3Ar 3 WA 48 pH {EL(8 #1110 H ) CREARE (8 H ) M3
KA (10 H ) X - el e v Y A 4 AR BAT 38 AR MR X WA 0 A i A v 200 b 2L Ay e A o R AR
WA RETER A U VR . L4 pH (ERN 130 8 /K i S L3 Sh W RS 0 B R R AR 9T 30 K (SO
10 H iy 2 e v M0 A 2 nH S 252 0, 3 R X P A M Me 9 ZR A M 25 S, T DR AR g o SR A
IR AT REDF A2 BN, M2 S IO R R 4 2 W B s B A (IR )RR TSR 8 K
SAERRDE RS, LS AE A= K R - S P i B 4 5 B sk B R D R ke e i e
TE AT AL T B 5% M) -39 8l AT 1) L 3 A RV AR, HE T 0o 398 S W R 2 ™ A R A 520

TE 50 mx50 m {/NAS (0] ROBEHEAT T8 A BORE AR A | SR 25 70 fiff o A v AN B/ N 7 22 B R (24
N 20% ) o JRAEAS 2 53R AV BR A 7 E AN R ) R X AR AR A AN R e B S A IR
25 [ AS R AR B R 22 AT (AR L SR GE ] 1 3 R 5 R AR 48 s - MU A P A% Jm A A R A7 AL
MARICHE ) ASHIFSE PR AR i R 11 5 22 T RE SR U T AW o ) BB A 1 Y -3 AL 3% st A A P
DA (T AR ST T MR AR e 3 R = 2 s ) S T, T RE Se R A i R A I s ) R PR AR
TR DT AR VF F B 0 S S R R RIS LA MO TSR A FF TR AP

PRI TR ] P58 07 6 60 £ Wy TR EL A X 2 At L R RE 7% O IR P2/ T, 2 s L S R 75 )
FSLAEHLRI R AT 55 22— AW IR LA (TR HOR AR IRI 52 4 ) AT RE A 2 = VLV J5UAR b 3 A0t -3
AT RN LA () SRR AL T BCSR  FPR A 0 o (R M O L B VP R AR |
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