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Abstract:  Objective Soil arthropod is an important part of the soil ecosystem. They play an important role in decomposing
organic matter, improving soil physical and chemical properties, improving soil fertility and promoting plant nutrient absorption.
The arthropod community is sensitive to fertilization management and is, therefore an important indicator reflecting the health
and stability of the farmland ecosystem. Method Soil samples were collected from experimental plots of reclaimed paddy fields

in Jiangsu Tidal Flat, which has been running for 6 years. The plots were treated with biogas slurry instead of chemical fertilizer
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(0, 33%, 66% and 100%). The collected samples were, analyzed for the effects of each treatment on species, quantity, community
density and diversity of soil arthropods, and their relationship with the changes of soil properties. Result In the treatment of
biogas slurry instead of chemical fertilizer, 1 024 soil animals were collected, belonging to 9 classes and 18 groups. The results
showed that the dominant groups of soil arthropods in the paddy field under each fertilization treatment were Prostigmata,
Collembola and Oribatida, accounting for 45.44%, 20% and 13.38% of the total density, respectively. Biogas slurry instead of
chemical fertilizer(i.e. combined application of biogas slurry and chemical fertilizer)is beneficial for improving the density,
diversity index and richness index of soil arthropods. When the ratio of biogas slurry to chemical fertilizer was 66% (the total
amount of N applied was 225 kg-hm ?), the density, diversity index and richness index of soil arthropods were significantly higher
than those of pure chemical fertilizer(the ratio of biogas slurry to chemical fertilizer was 0) (P < 0.05). Compared with pure
chemical fertilizer, it increased by 129.25%, 8.67% and 34.78%, respectively. Correlation analysis showed that soil organic
carbon and total nitrogen were the main factors affecting soil arthropod density in paddy fields. Conclusion The combined
application of biogas slurry and chemical fertilizer has a significant effect on the soil arthropod community in paddy fields. From

the effect of different proportions of biogas slurry replacing chemical fertilizer on soil arthropod density and community structure,

the combined application of biogas slurry and chemical fertilizer is recommended instead of replacing chemical fertilizer.

Key words: Biogas slurry; Soil arthropods; Biogas slurry replaces chemical fertilizer; Paddy field
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Table 1 Physical and chemical properties of biogas slurry

LSRR Hi
S A TEROT A g
B Total organic Electrical
NH; -N/ NO; -N/ Total nitrogen/ pH
Sample carbon/ conductivity/
(gL™") (mgL™") (gL™")
(gL™h) (puS-ecm™)
THW Biogas slurry 1.43+0.31 1.01+0.03 33.11+4.25 1.50+0.48 7.83+0.04 10.20+2.03

. RPE N EARMEZ (n1=3 ), Note: The values are mean + standard deviation ( n=3) .
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IEMIE, #ES SOC fl EC B EIEME, XUEHN
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Table 2 Soil physical and chemical parameters under different treatments

Qb HH Treatment  SOC/ (gkg') TN/ (gkg') TP/ (gkg') TK/ (gkg') C/N pH EC/ (ps.em™)
SO 5.84+0.46ab 0.52+0.04b 0.54+0.03a 16.24+0.25b 12.57+0.81ab 8.38+0.07a 181.0+2.8a
Sl 6.44+0.31a 0.54+0.03ab 0.62+0.05a 16.89+0.29a 13.21£0.76a 8.43+0.12a 181.3+£9.1a
S2 6.70+0.44a 0.61+0.04a 0.56+0.04a 15.88+0.39b 11.67+0.24b 8.49+0.05a 176.3+5.3a
S3 5.32+0.15b 0.58+0.01ab 0.61+0.01a 16.12+0.08b 11.14+0.41b 8.53+0.04a 185.3+2.6a

T SO: JREIUALAE 0%; S1: BB IULAE 33%; S2: AR ILAL 66%; S3: TR MILAL 100%. Ko I + ix
W2z (n=3); Fl—FhICHFFRR R AR 2R B3 (P<0.05). Note: SO: Biogas slurry instead of fertilizer 0%; S1: Biogas slurry

replaces 33% of chemical fertilizer; S2: Biogas slurry to replace fertilizer 66%; S3: Biogas slurry can replace fertilizer 100%. The values are

mean =+ standard deviation ( n=3 ); No same letter in the same column indicates significant difference between treatments ( P < 0.05) .
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Table 3 Compositions of soil arthropod community under different fertilization treatments

21 Group

FF Density/ (ind'm™?) .
Lt Ratio/%

S0 s1 S2 S3 -3 Average
Wik H Araneida 46.30 (++) 115.74 (++) 138.89 (++)  138.89 (++) 109.96 (++) 1.86
FI 10 B Prostigmata  1643.52 (+++) 2847.22 (+++) 3240.74 (+++) 2997.69 (+++) 268229 (+++) 45.44
1 I H Oribatida 601.85 (+++)  717.59 (+++)  856.48 (+++) 983.80 (+++)  789.93 (+++) 13.38
4T 20 Malacostraca 46.30 (++) 92.59 (++) 92.59 (++) 46.30 (+) 69.45 (++) 1.18
J& AL 47 Chilopoda — 46.30 (+) 46.30 (+) 23.15 (+) 0.39
25449 Symphyla 92.59 (++) 92.59 (++) 115.74 (++) 69.44 (++) 92.59 (++) 1.57
/b JE 4 Pauropoda 46.30 (++) 185.19 (++) 231.48 (++) 115.74 (++) 144.68 (++) 2.45
4 Collembola 462.96 (+++) 1226.85 (+++) 210648 (+++) 925.93 (+++)  1180.56 (+++) 20.00
WU 4N Diplura 46.30 (++) 39352 (++)  486.11 (++)  277.78 (++) 300.93 (++) 5.10
A% H Microcoryphia — 46.30 (+) — 11.58 (+) 0.20
Wk H Blattodea 115.74 27778 (++)  162.04 (++)  138.89 (++) 173.61 (++) 2.94
H# H Orthoptera — — — 34.72 (+) 8.68 (+) 0.15
¥ H Dermaptera 46.30 (++) — — 57.87 (+) 26.04 (+) 0.44
38 H Hemiptera 46.30 (++) 46.30 (+) — 23.15 (+) 0.39
Wi H Corrodentia 46.30 (++) — — 11.58 (+) 0.20
#24% H Thysanoptera — — 46.30 (+) 11.58 (+) 0.20
#53# H Coleoptera — 92.59 (++) 11574 (++) 10417 (++) 78.13 (++) 1.32
XU H Diptera 162.04 (++) 20833 (++)  162.04 (++) 12731 (++) 164.93 (++) 2.79
10r B el g R T Y B s Yy AR 92.7% 1
| 2% H—FWA LIS A (S0 Rl S3) 5
E B AALALECE (S1. S2) AREER R 0 HF, KRBT
2 .l SO. S3 5 S1. S2 AbFf 4387 B sl Wy i v 4Lk 1 22
%? ) Sle BIRTTEH . H T H R 4% A [R] LA VE
EXL WO AT Ak 3 B 2 A OG I, Herbst R 207 S1
2 1 S2 Ab B RO , TR S I B REXT 3
2r AW WA AR VR T T SO Al S3 AR HT AT
. 1R FP 6 S0 2 i e A o AR 22 ) A P s

SO

S2
ALFE Treatment

e TAFE/NG FREFR R 22 57 W3 (P<0.05); K
PR ZEL NIRMEZ . T . Note: No same lowercase letter
indicates significant difference between treatments( P < 0.05 ); The
error bar in the figure is the standard deviation. The same below.

&l 1
Fig. 1

THBCEAACIC AL PR ) 385 e sh iy
The effect of biogas slurry instead of chemical fertilizer
treatment on soil arthropod density

1L 5 S [ 918 A A A b 381G B S0 A G
3 1 8
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M. 5 SO (VHMEACILAE LBl 0) AHEL, S1. S2.,
S3 4b $H 3 A By % B HA I 3G (&1 1), Frp
S2 AbHE CVRWEARALIE LB 66% ) %5 SO AbHIk
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Fig. 2 The effect of biogas slurry instead of chemical fertilizer treatment on soil arthropod Shannon-Wiener index, Simpson index, Evenness

index and Richness index

x4 LTETVEAIVEE. SHEMERMEZLRS TRBUEREXESH

Table 4 Correlation between main groups of soil arthropod and soil chemical properties under different treatments

A3t Variables socC TN TP TK C/N pH EC

¥ Density 0.42 0.58* 0.33 -0.35 —0.04 0.34 0.05

Z PR EL Shannon’s index 0.46 0.26 0.24 0.21 0.04 0.40 -0.21
e # EEH5 4% Simpson index 0.06 -0.22 -0.42 -0.18 -0.15 -0.08 —0.61%*

¥4 45 % Evenness index 0.21 —0.45 -0.51 -0.05 0.32 —0.54 —0.10

F & FE 54 Richness index 0.03 0.28 0.38 0.056  —0.21 0.63*  —0.02

HI“CI T H Prostigmata 0.11 0.45 0.13 -0.39 -0.33 0.41 -0.13

FligE 7 H Oribatida -0.01 0.38 -0.20 -0.31 -0.34 0.29 0.23
HE 4 Collembola 0.60% 0.55 0.41 -0.45 -0.10 0.33 —0.67*

XL 2 Diplura 0.64* 0.58% 0.52 -0.36 -0.10 0.27 -0.39

0 H Blattodea 0.13 -0.05 0.58 -0.22 0.14 -0.15 -0.32

*, P<0.05; **, P<0.01.

FAKF (P <0.05), H2ERFEEHRHELLEHE
W ER AT R, BN TE S2 AbFE N % B ik
Fo X 5LIEMF A PR, Platen fil Glemnitz™”
R R, 5 B AR TE 100%7H AN T /Y

et i o 3% AT -5 V8 VMR B - 380 T ) 22 5
e, ANRETBBFICACALAL B R IE B — 2o F A 2K
B, 0 S1 AT HAWE . S2 AW H | S3
WhER EWH . SO AbBRRMEH (£ 3). T RA R
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Fig. 3 Principal component analysis ( PCA ) of soil arthropod

community under different treatments
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