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W OE: T TR BT B N T BEh YIRS SR RN, T 2010 ARAE IS PR DR TT SR S DI ) RE
JEIT TR ADTRERES:, BFSE T7E 8 A DTFEHREE NOGHHR) . N15. N30, N50, N100. N150, N200 1 N300 F s Rt is4s
PRI ZHEME AL LUK SR N T2 A I56 R . H3ESI T 2019 4EFLRTTING A) . A KW@ H)FAEEIIO AR iR E, 4
R, r/INE 9T R s LA W S A R RARAE , {ELRE b U A3 I s BT A IR R L R T RS R I XAk K
1) B R /K IS TE A /N 3 TR RV 5 J2 . N200 1 N300 ZbHE T iy T3 sl AR . KBEE R SRR IS B B 8 & T
it B 5 AU BARAL 3 (P<0.05) o MRHE H- 3B RFASERERN T WASRE IGO0, SR Mo Hr(PCAVKE BB EERI 4320 3 4, NO ~
N150 4 —41, N200 N300 % HK—41, WFIERH N200 2L .. TURMT(RDA)EM, HAU4H . 2% . NOs—N. pH. &
MU 7K 25 ] - e e IS o0 A 0 R ZERRE I . BT, 0T L esh il & RARHEHEN, (ARAEAEBIE, AT
FE PRI L S K SRR B B A N 200 kg/(hm™a).
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Effects of Simulated Nitrogen Deposition on Meso-micro Soil Fauna Communities in Meadow

Steppe

MAIS)}Il)angfeil, HONG Mei"?*", ZHAO Bayinnamula'?, ZHAO Wuyingga', WANG Wendong', LU Junyan', YANG Dianlin®

(1 College of Grassland, Resources and Environment, Inner Mongolia Agricultural University, Huhhot 010011, China; 2 Inner
Mongolia Key Laboratory of Soil Quality and Nutrient Resources, Huhhot 010011, China; 3 Agro-Environmental Protection
Institute, Ministry of Agriculture, Tianjin 300191, China)

Abstract: In order to understand the effect of nitrogen deposition on the community structure of meso-micro soil fauna in
meadow steppe, a simulated nitrogen deposition experiment was conducted in 2010 in Baikal meadow steppe, Ewenke Banner,
Hulunbuir City of Inner Mongolia. The changes of soil fauna community structure and diversity and their relationship with
environmental factors were studied under eight nitrogen deposition gradients NO (control), N15, N30, N50, N100, N150, N200
and N300. Soil fauna were collected in 2019 in the grass turning green period (May), the growing period (August) and the
withering period (the end of September). The results showed that meso-micro soil fauna had obvious surface aggregation
characteristics, but soil fauna community tended to migrate to deep soil with the increase of nitrogen application. The good
hydrothermal conditions in the growing period of vegetation in the experimental area are more suitable for the development of
meso-micro soil fauna community. The individual numbers, group numbers and diversity indexes of soil fauna under N200 and
N300 treatments were significantly higher than those of the control and lower nitrogen deposition treatments (P<0.05). According
to the distribution of dominant groups and common groups of soil fauna, nitrogen gradient was divided into three groups by
principal component analysis (PCA), one group treated with NO-N150, N200 and N300 respectively. Redundancy analysis (RDA)
showed that available potassium, total nitrogen, nitrate nitrogen, pH, organic matter and water content were the main

environmental factors affecting the distribution of soil fauna communities. In general, nitrogen deposition can promote the
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development of soil fauna community but with a threshold of N 200 kg/(hm?a) in this study.

Key words: Nitrogen deposition; Soil fauna; Environmental factors; Threshold
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Table 1  Soil physicochemical properties under long-term different simulated nitrogen depositions

M HHLE(gke)  FKER%)

2R (g/kg) A RWi(mg/kg) NH;-N (mg/kg) NO;-N (mg/kg) HAH (mg/kg)

+4 CN pH

NO 4991+2.52a 11.16+£0.56b 2.60+0.02ab 13.28 +0.41a 2539+2.11c¢

329+025e 13470+4.54c 11.13+0.56ab 7.30+0.05a

NI5 5036+0.54a 10.96+0.56b 2.50+0.14b 13.58+0.07a 25.69+259c 4.26+0.15¢ 116.74+4.59¢c 11.68+0.36ab 7.29+0.03 a

N30 50.59+1.76a 12.31+0.70ab 2.39+0.11b 13.41+0.49a 32.02+2.05b 445+033¢ 118.61+4.70c 12.28+0.48a 7.26+0.27 a

N50 51.16+3.16a 11.24+040b 2.44+0.04b 13.35+035a 46.03+3.26a 5.73+0.55¢ 120.06+10.42¢ 12.16+0.35a 7.05+0.03 ab

N100 51.80+1.69a 12.96+0.12ab 2.51+0.12b 14.16+£0.61a 5039+1.63a 13.32+0.50d 134.74£5.37bc11.97£0.13 ab 6.71 £ 0.10 bc

N150 50.58+1.85a 12.64+0.30b 2.78 £0.04 ab 14.12+£0.52a 35.02+246b 40.10+0.98 c 137.55+4.42bc 10.55+0.21 b 6.67 +0.04 bc

N200 52.08+0.64a 12.48+0.67b 2.81 £0.20ab 13.93+£0.29a 33.73+3.29b 53.06+3.05b 157.99+3.01b 10.75+0.16b 6.12+0.08 ¢

N300 52.19+295a 13.90+0.64a 3.33+034a 14.19+0.12a 3243+1.68b 6939+1.22a 251.57+11.2a 9.09+0.11¢c 5.76+0.08d

T [FF0/NE AN R e b 1A 22 55 3 (P<0.05) ..

1.4 HIESGITS S

PEHL Shannon ZFEVEFEEL(H') . Simpson fL#E
F580(C). Pielou ¥2JFEHEEU(E) . Margalef +5 FE48
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A3/ I f ] Excel 2003 |, SigmaPlot 12,5, SAS 9.0
5 CANOCO 5.0 #17. HitB AT
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i=1
C= Z (ni/N)? )
i=1
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ey kA
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HASE T meR BRIk R, 253 B R4 SR
DR Bl 5 4l ORCARE, o5 SRR 40.04%., H
A% 33 DB A IR, HAR AR SR
) 10.93%, MPLHSHES & WG 8 T A A
Bl b R -3 RS ) AR, AR, S
AR 89.07%.
22 EHEITENF/NE TIETREYMETEER

v Eirl:0b-A

AL 1 B, DU R 2 B B it rb /NS R -
YRV HA W] 0 A R AFAE . IS R EAL
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Table 2 Meso-micro soil fauna communities under different simulated nitrogen depositions
NO. Byt NO N15 N30 N50  NI00 NI50 N200 N300 &A HB(%)

1 EHF Microdispidae 2 1 2 0 9 2 9 105 130 13.31
2 J& 7 R Pygmephoridae 0 1 2 2 0 2 4 36 47 4.81
3 JRUEEl Erythraeidae 1 0 0 0 0 0 0 0 1 0.1
4 IR Bdellidae 0 0 0 0 0 0 0 1 1 0.1
5 IRILEFIRWE Leptus zhutingensis 0 0 0 0 0 1 2 0 3 0.31
6  WEHF Cheylrtidae 5 6 2 0 12 0 12 25 62 6.35
7 BEBEEEL Cryptognathidae 0 0 0 2 2 1 2 0 7 0.72
8  /NEEEEL Caligonellidae 0 0 0 0 6 1 4 13 1.33
9  JiiFl Laelapidae 6 2 1 6 5 2 11 8 41 42
10 EZER Ameroseiidae 0 0 0 0 0 0 1 1 2 0.2
11 EEBFE Macrochelidae 1 0 0 1 0 1 1 9 0.92
12 FUHEEl Parasitidae 1 3 2 2 3 1 7 3 22 2.25
13 JE7E#R Pachylaelapidae 3 3 2 2 5 1 23 3 42 43
14 EAPF Eviphididae 0 0 0 1 2 0 1 0 4 0.41
15 HIUE Zerconidae 0 0 0 0 0 0 1 1 2 0.2
16 4Eif#%} Veigaiidae 0 1 1 0 2 0 0 1 5 0.51
17 JRJEHEF Parholaspididae 1 0 0 0 0 0 0 0 1 0.1
18 FEWERL Ascidae 0 0 0 0 1 0 0 0 1 0.1
19 ZZW%} Sejidae 0 0 1 0 2 0 2 0 5 0.51
20 Rl Oppiidae 0 3 1 1 2 8 3 1 19 1.94
21  KREHEJE Galumnoid mites 0 0 1 0 0 0 0 0 1 0.1
22 MH %} Nothridae 0 0 0 6 0 0 0 0 6 0.61
23 Wi H %} Liacaridae 0 1 2 2 1 2 1 0 9 0.92
24 VHIHF} Eremulidae 0 0 0 0 0 1 1 0 2 0.2
25  VEHEEL Eremobelba 0 0 0 0 0 0 1 0 1 0.1
26  AHI#F} Carabodidae 0 0 3 1 0 1 2 2 9 0.92
27  BRWEE)E Damaeus 0 0 0 0 0 0 2 0 2 0.2
28  RRFIEEL Ceratozetida 0 1 0 0 0 0 0 0 1 0.1
29 /N R Microzetizs 0 0 1 0 0 0 0 1 2 0.2
30  ZUPHIER Anderemmaeoid 0 2 0 0 2 0 0 0 4 0.41
31 #H B Oribatuloide 0 0 2 1 0 3 8 1 15 1.54
32 ZE5 A} Isotomidae 1 0 2 4 3 1 14 3 28 2.87
33 Bk kAl Hypogastruridae 6 9 6 7 10 16 42 9 105 10.75
34 PEWkE} Neanuridae 0 0 0 1 0 0 1 1 3 0.31
35 JEfALkAl Neelidae 0 0 0 0 0 1 0 0.1
36 [AMkF} Sminthuridae 0 1 0 1 0 2 0 0.41
37 KAAWkF} Entomobryidae 1 1 0 0 0 1 3 0 0.61
38  JWkE} Onychiuridae 1 1 4 2 3 0 20 6 37 3.79
39 BkHA} Poduridae 1 2 6 2 2 1 5 2 21 2.15
40 PRI RLY) H Staphylinidae larvae 0 1 0 0 0 0 0 0 1 0.1
41 R Pl Staphylinidae 0 0 0 0 0 0 1 0 1 0.1
42 W H RIS Pselaphidae larvae 0 0 0 0 0 0 1 0 1 0.1
43 ABFl Kalotermitidae 0 0 1 0 0 0 0 0 1 0.1
44 WIRAE} Noctuidae 2 0 4 1 1 1 2 0 11 1.13
45 S #} Therevidae 0 0 0 0 0 0 0 1 1 0.1
46 2B}l Dolichopodaidae 2 1 1 0 0 0 1 1 6 0.61
47 WP} Formicidae 37 38 38 38 30 27 21 15 244 24.97
48 &4 5 F} Phloeothripidae 4 2 1 1 24 1 33 3.38
49  HbIRWAR Geophilidae 0 0 0 0 2 4 0.41

L 17 19 23 21 21 23 33 26 49

NN 75 78 87 84 104 101 213 235 977
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Vertical distributions of meso-micro soil faunas under different simulated nitrogen depositions
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Fig.2 Monthly dynamic changes of meso-micro soil fauna communities under different simulated nitrogen depositions
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Fig.3 Diversities of meso-micro soil fauna communities under different simulated nitrogen depositions
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Fig.4 Principal component analysis(A) and redundancy analysis(B) of meso-micro soil faunas and explanatory environmental
variables under different simulated nitrogen depositions
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Table 3 Explanatory degrees of soil fauna community variation of
various soil environmental factors by redundancy analysis

T+ IR T filt R (%) th F 18 P1H
O 73.4 16.5 0.008
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