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The decomposition process of Reaumuria soongorica litter and the role of

microarthropods in shrub microhabitats in arid and semi-arid regions
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Abstract: In desertified grasslands of the arid Urad Rear Banner of the Inner Mongolia and the semi-arid Yanchi of
Ningxia, the Caragana korshinskii shrub microhabitats beneath shrub canopies and in the open spaces were setup as study
sites. The litter of Reaumuria soongorica was used as the research object. Two sizes of mesh (30-mesh, and 250-mesh) for

litter bags were used to explore the role of soil microarthropods on litter decomposition of Reaumuria soongorica. The
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objective of present study was to probe into the mass loss of the litter and the contribution of soil microarthropod community
in the shrub microhabitats. The results showed that: (1) there was no significant difference in decomposition constant K of
litter between shrub canopy and open spaces; the presence or absence of microarthropods had little effect on K. (2) At
decomposition stage of 12 months, there was significantly lower mass remaining rate of the litter in open spaces than beneath
shrub canopy without the presence of microarthropods, but there was no significant difference between shrub canopy and
open spaces in the case of microarthropods presence. At decomposition stage of 44 months, the mass remaining rate of litter
was significantly higher in open spaces than beneath shrub canopy only in arid regions without the participation of
microarthropods; however, there was no significant difference between both shrub microhabitats with microarthropod
presence in both arid and semi-arid regions. (3) The contribution rate of microarthropods to the mass loss of litter showed a
unimodal type during decomposition process, with a single peak at 24 months. At decomposition stage of 12 months, there
was significantly lower contribution rate of microarthropods to the decomposition of litter in open spaces than beneath shrub
canopy only in semi-arid region. At decomposition stage of 44 months, the contribution rate of microarthropods to the
decomposition of litter was significantly higher in open spaces than beneath shrub canopy only in arid region. (4) In the
semi-arid region, the contribution rate of microarthropods to litter mass loss was closely correlated to the group richness of
microarthropod , soil sand content, soil total carbon, and water content. In the arid region, however, the contribution rate of
microarthropods to the mass loss of litter was closely correlated to soil pH, soil sand, soil C/N, and clay and silt content. In
conclusion, the overall litter decomposition in shrub microhabitats in arid and semi-arid regions was little affected by the
role of microarthropods. However, at certain decomposition stages, the difference in mass loss of the litter between shrub
microhabitats was affected remarkably by the role of microarthropods. There was a law of weak (12 months)-strong (24

months ) -weak (44 months) role of microarthropods on litter decomposition that was regulated by the climatic factors.

Key Words:; arid and semi-arid regions; shrub microhabitats; Reaumuria soongorica litter; mass loss rate ; microarthropod
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Table 1 Initial chemical properties of R. soongorica litter ( Mean=SE )

%43 Nutrient & Content/% F£43 Nutrient & Content/%
£THEE Cellulose 8.69+0.56 4% Total nitrogen 1.64+0.03
AKJF#E Lignin 11.09£0.62 4% Total phosphorus 0.32+0.01
2=k Total carbon 35.08+1.15 24 Total potassium 0.53+0.02
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Table 2 Repeated measures analysis of variance for litter mass loss rate with different microhabitats, mesh and decomposition time

PP P FIX (£t ) Semi-arid zone( Yanchi) FEIX (ZHHF/E ) Arid zone( Urat Rear Banner)
Source of difference F P F P

3% Microhabitats (M) 2.954 0.101 0.337 0.568

L Sizes(S) 10.255 0.004 6.370 0.020
A3 E] Time (T) 118.428 0.001 184.384 0.001

MxS 1.781 0.197 0.144 0.709

MxT 0.824 0.528 4.603 0.011

SXT 7.330 0.001 16.227 0.001
MxSXT 1.794 0.177 1.654 0.207
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Fig.2 Changes in the mass remaining rate and decomposition constant K of R. soongorica litter in different microhabitats
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Table 3 Changes in the contribution rate of microarthropods to the mass loss of R. soongorica litter in different microhabitats

FLHRkR /% Contribution rate

11X kBT
Areas Microhabitat 8 A 244 244 H 36 A 4 1A
(2018-05) (2018-09) (2019-09) (2020-09) (2021-05)
AT RX (R ) HE -5.66+8.11a 4.47+6.51a 41.30+14.83a -3.77%2.79a 2.83+2.46a
Semi-arid zone( Yanchi) A 8.20+4.82a -10.25+2.56b 29.45+10.30a -9.27+6.49a -0.97+8.61a
FRX (ShiEI) HEM 5.72+13.90a 8.20+5.33a 25.17+17.61a 0.25+5.48a -16.67+2.87b
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