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Effect of on-site recycling of straw on community structure of soil Oribatida in black soil farmland

LIAN Xu*? SUI Yu-zhu!, WU Hai-tao®, LIU Dong? XI Min?, GUAN Qiang?

(1.College of Environmental Science and Engineering, Qingdao University, Qingdao 266071, China; 2.Key Laboratory of Wetland Ecology and
Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China)
Abstract . On-site recycling of straw is an important method of soil fertility management in farmland. Straw is not only habitat for soil fauna,
but also as a main source of litter. However, little is known about the effect of straw recycling on the community structure of soil fauna. In or—
der to better understand the influence of straw recycling on community structure of soil Oribatida in black soil, an experiment was conducted
in black soil farmland in Northeast China. Soil samples were collected from 0~20 cm soil layer under straw recycling for 4 years(SR4), 10
years(SR10) and conventional tillage (CK) in June and October of 2014 and 2015 and a modified Tullgren method was used to extract soil
mites from the soil samples. A total of 11 366 soil mites were captured on four sampling dates, of which 8373(74% ) were Oribatida. The den-
sity of soil Oribatida was SR4 .13 774 per square meter, 15 families SR10:11 946 per square meter, 12 families and CK 5871 per square
meter, 7 families. Straw recycling, season, and the interaction between straw recycling and season all had significant (P<0.001) effects on
individual density of soil Oribatida, but not on the number of families of Oribatida. Straw recycling also significantly affected the richness in—
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dex, the evenness index, the diversity index, the dominance index and the density-groups index of Oribatida. The density of the dominant

species of soil Oribatida in autumn were generally higher than those in summer. Cluster analysis also showed that the Oribatida communities

in SR4 and SR10 were significantly different from CK, but not from each other. Our results indicated that straw recycling is conducive to

maintaining the diversity and density of soil Oribatida communities, and to the protection of ecological environment and fertility of the soils.

Keywords:straw recycling; soil mites; community structure; cluster analysis
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Table 1 Composition, density and dominance of soil mites

JCREFFIAH CK

TEFFAH 4 42 SR4 FEFFA H 10 4 SR10

LB /Rl iy

s s

. . AN > i AN > i YA r iS
Mite Groups ~ Genus/Species Individuals/ FIAT I ﬁc?#’”x Individuals/ AT I ﬁc?#’”x Individuals/ AL ﬁ‘:?’”x
A Percent/% Dominance 5 Percent/% Dominance o Percent/% Dominance
Ind-m Ind-m Ind-m
e
Hi] 1646871 1716454 2013834
Prostigmata
PN
it j‘”. 2727+203 25424618 1729493
Mesostigmata
SN
)Lj‘” 79+36 255+233 155481
Astigmata
i Oribatida
Acrotritia simile 159+36 2.7 ++ 139+48 1.01 ++ 106+19 0.89 +
Ceratozetes japonicus - 7+7 0.05 + -
Cryptoppia 3193:722  54.39 +++ 52361934 3801 et 51861400  43.41 ot
brevisetiger
Epilohmannia ovata 555+132 9.46 ++ 737+201 5.35 ++ 337491 2.82 ++
Eremulus flagellifer - 10+6 0.07 + 17+3 0.14 +
Galumna cuneata - 30+30 0.22 + 3+3 0.03 +
Ghilarovus - 7+7 0.05 + -
changlingensis
Haplozetes sp. - 26+15 0.19 + 26+16 0.22 +
Hypochthonius rufulus - 30+17 0.22 + 23+10 0.19 +
Nothrus anauniensis - T7+4 0.05 + 23+19 0.19 +
Papillacarus hirsutus - 56+33 0.41 + -
Pilogalumna minima 159+16 2.7 ++ 2030+895 14.73 +++ 2390+1033 20.01 +++
Scheloribates 20841 5.07 ++ 3117:1400  22.63 et 2112:970  17.68 ot
fimbriatus
Tectocepheus velatus 53641 9.12 ++ 443+125 3.22 ++ 221452 1.85 ++
Zygoribatula truncata  972+100 16.55 +++ 1901+178 13.8 +++ 1501+351 12.56 +++

TE A OUZERE, AR B R 10%LA b s ++5 DLZERE, AR, B 3R 1 1%~10%; +7i A 250, A0S S 1%2UF .
Note . +++Dominant group, individuals number is more than 10% of total individuals number ; ++Frequent group, individuals number is between 10% and

1% of total individuals number; +Rare group, individuals number is less than 1% of total individuals number.
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Figure 1 Soil oribatida individuals under three tillage systems at
different sampling dates
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Figure 2 Soil oribatida groups under three tillage systems at
different sampling dates
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R2 BHRH ELTRESTEEAXN T ERHE SR
Table 2 Effects of litter, season and their interaction on soil
Oribatida diversity

e F {& F value P {& P value

F R FEFFAbHE 16.435 0.000%**
Abundance index e 2831 0.060
FEFFAL FEXZETY 0.788 0.588

¥ R SR AL 3.557 0.044*
Evenness index S 5.755 0.004%*
SR PR 3.511 0.012*

ZRERREL FEFFALFE 6.998 0.004**
Diversity index e 3835 0.022%
T AT AL Fl X2y 3.475 0.013*

P a5k FEFFAbHE 5.217 0.013*
Dominant index S 6.153 0.003%*
SR AL B ZE Y 4,374 0.004**

-SSR R FEFFALHE 7.437 0.003**
Density-group F 0.913 0.449

index

FEFTF AL P Ty 1.262 0.312
AR AL 0.495 0.616
Complexity index ES 0.264 0.850
T AT AL Hlix 2T 0.248 0.955

7 :*P<0.05;**P<0.01;***P<0.001,
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different farmland
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