(Y R7 A SIS LESIR
H”V,{ :4PPL ENVIRON BIOL

http://www.cibj.com/

DOI: 10.19675/j.cnki.1006-687x.2021.07022

BCIRST, Z0Mg, DK, PR, SEREAE, B, I IR M ot VU R Bt B N T R ST I S IRV RO RE A V], RS 3R R R 4, 2022, 28

(6): 1534-1541

Wu ZD, Hong M, Ma SF, Lu JY, Pei ZF, Yang DL. Effects of long-term nutrient addition on meso-micro soil arthropod communities in a Stipa

baicalensis grassland [J]. Chin J Appl Environ Biol, 2022, 28 (6): 1534-1541

ﬁ;ﬁﬁ%ﬁj /:J“7JI]5(TJ” 7]”/]\%-'- }EEF'/J\;H
TIET R 4B B0 F2 0
AARA A2 Bt ARt BEE MEORS

"WE AR IEATRERF 010011
PNEHENAIX R RS R WU E S Stk s IR RE 010011
SO AR IR B R R PR AT R 300191

O RTINSO DI R 2 e 2 g b N R S S W VA TR RS, T 201 04F 28 P4 52 1 W AR UL ZK T 8 il 5 it D
IR EE 55 B 8 JEA T U R M B8, BFFC N PATNPIR At N (L NATP it N B 158100 kg hm™? a™) xf +-3%5)
WL VR S5 MO FI 22 REVE IO A8 A0 R L SRR R T2 (A 55 2. T3 T-20194E M iR 5 11 (B « 4K (81) Fki it
OAFR) T RE. 4R ER, SXIRA, NFINPESINE -3 20 ¥ A R $0 8 2538 0 171,385 F11.154%, 24T 414
Jm28.57%H121.43%, PAbIE T IE WA RECRI ST A0S T R, (B AR GR BB (2) U0 XA B A K (8H) RiT
PR SEATT & & HIR AR R B (3D TUARHT (RDA) &S Bk —35 R 0, 38309 (0 BE % 40 1% 32 3257 pHAN I
YL FE R, B pHR $ /N R IR sh W B E ARG I R T AT AT 4B R KA R IR A S i i AR R A A A T
83 pHXF /NS - B Y B S R TR P A AR R, H S pHEL A I vk K. (K16 %3 537)
FERIR) GUBRTIN; A R /N R I Eh TR s NI T

Effects of long-term nutrient addition on meso-micro soil arthropod
communities in a Stipa baicalensis grassland
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Abstract To analyze the effect of nutrient addition on small- and medium-sized soil arthropod communities in
a Stipa Baikal meadow grassland, a nitrogen (N) and phosphorus (P) addition experiment was designed in the
Stipa Baikal meadow grassland at Ewenki Banner, Hulunbeier City, Inner Mongolia, China in 2010. Changes in
the structure and diversity of soil arthropod communities and their relationship with environmental factors were
studied. Soil arthropod samples were collected during the forage greening (May), growth (August), and yellowing
(end of September) periods in 2019. The results showed that: (1) compared to the control sample, N-added and
NP-added samples had higher number of soil arthropods by 1.38 and 1.15 times, respectively, and an increase
of 28.57% and 21.43% in the number of soil arthropod groups. The numbers of individual as well as groups of
soil arthropods tended to increase with P addition; however, this response did not reach a significant level. (2)
The water and heat conditions during the vegetation growth period in the test area were more suitable for the
development of soil fauna communities. (3) The redundancy analysis (RDA) results further indicated that the
community composition of soil fauna is mainly regulated by pH and plant evenness, and soil pH is particularly
important in mediating changes in small- and medium-sized soil fauna communities. This study suggests that
long-term nutrient addition has a positive impact on small- and medium-sized soil arthropod communities by
changing plant evenness and soil pH, and the contribution of soil pH is greater than that of plant evenness.
Keywords Nitrogen and phosphorus addition; meadow grassland; medium and small soil arthropod
community; environmental factor
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Fig. 1 Meteorological data of the study area.
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Table 1 Composition of soil fauna community in the context of long-term nitrogen and phosphorus addition

U ZRER 57 B SR 5% 50 78

Commuﬁgygi%gposition Nutrient addition of Stipa baicalensis grassland 'i'Ec’;tLZI Proporl:t[?fg (PI%)
CK N P NP

RIS H Prostigmata

T £ Microdispidae 83.33 83.33 0.54

%1%} Pygmephoridae 83.33 250 250 583.33 3.80

i £ Bdellidae 83.33 83.33 0.54

R & Fl Cheylrtidae 83.33 333.33 166.67 166.67 750 4.89

R Rl Cryptognathidae 83.33 250 333.33 217

/NEEgEFL Caligonellidae 83.33 166.67 416.67 666.67 4.35

St/ B R Xenocaligonellidae 83.33 83.33 0.54
151" JH Mesostigmata

J7i i# %} Laelapidae 166.67 250 166.67 333.33 916.67 5.98

F ekl Ameroseiidae 83.33 83.33 0.54

5 #4 F} Macrochelidae 83.33 83.33 0.54

ZiifiFl Parasitidae 83.33 83.33 166.67 1.09

JE 7 &L Pachylaelapidae 83.33 583.33 83.33 250 1000 6.52

T 2215 %} Phytoseiidae 83.33 83.33 0.54

HUX## Zerconidae 83.33 83.33 0.54

e Rl Veigaiidae 83.33 83.33 0.54

IR Ascidae 83.33 83.33 0.54
FUIE H Oribatida

B R Oppiidae 83.33 83.33 166.67 1.09

5 Hl R} Carabodidae 166.67 166.67 83.33 166.67 583.33 3.80

# g &l Oribatuloid 83.33 83.33 0.54
J7 ik H Poduromorpha

Jewk Bl Neanueidae 83.33 83.33 166.67 1.09

kA Onychiuridae 166.67 250 1.63

ZEFTk Rl Isotomidae 416.67 166.67 583.33 3.80

Bk kRl Hypogastruridae 166.67 250 250 83.33 750 4.89
5k Neelipleeona

i kR Neelidae 83.33 83.33 0.54
wEwkH Symphyleona

[k F} Sminthuridae 83.33 166.67 250 1.63
KAk H Entomobryidae

KAtk Rl Entomobryidae 83.33 83.33 0.54
W H Blattoptera

AE Rl Kalotermitidae 83.33 4553.32 0.54
Wi H Psocoptera

@\ %} Liposcelididae 583.33 1083.33 1583.33 1250 4500 29.35
% 4 F1 47 1. Lepidoptera larvae

7 Bl Noctuidae 166.67 250 416.67 833.33 5.43
XU H ) 4t Diptera larvae

K2 i R4 #1 Dolichopodaidae 83.33 83.33 0.54
22 H Thysanoptera

& %] 5%} Phloeothripidae 250 750 166.67 666.67 1833.33 11.96
MAEEL Individuals 2166.67 5166.67 3333.33 4666.67 15333.33
KEE$ Group number 14 19 13 18 31
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Fig. 2 Distribution and seasonal changes of soil fauna communities with long-term addition of nitrogen and phosphorus. Different
lowercase letters and ** indicate significant differences in the treatments (P < 0.05).

Fz2 HIBAMER
Table 2 Physical and chemical properties of soil

s R T & LR kR
Treament pH Available phosghorus Available pota§13|um Total mtrogen Organic mi\tter Soil m0|sturer1content
(w/mg kg™) (w/mg kg™) (w/g kg™) (w/g kg™) (w/g kg™)
CK 6.51 £ 0.02a 14.85 + 0.23b 158.73 + 14.81a 2.20 £ 0.66a 45.79 £ 1.00a 25+0.12a
N 5.95+0.17c 15.61 £ 2.97b 141.49 + 8.31a 2.46 £ 0.57a 41.86 + 2.66a 18 £ 0.02a
B 6.38 + 0.45ab 98.71 + 41.89a 191.03 + 47.95a 1.32+0.91a 4276 £ 2.71a 17 £0.21a
NP 6.24 + 0.45b 74.35 + 17.25a 159.3 + 19.26a 2.73 + 0.66a 46.86 + 7.70a 21+0.42a

NAVNG F R RSP % % 5% (P<0.05) .

Different lowercase letters indicate significant differences between the treatments (P < 0.05).
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Fig. 3 Diversity characteristics of soil fauna community with
long-term addition of nitrogen and phosphorus. Different lowercase
letters indicate significant differences between the treatments (P <
0.05).
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Fig. 5 Diversity characteristics of plant community with long-
term nitrogen and phosphorus addition. Different lowercase letters
indicate significant differences between the treatments (P < 0.05).
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Fig. 6 Long-term nitrogen addition to small and medium-sized soil arthropods and non-metric multidimensional analysis (a) and
redundant analysis (b) of explaining environmental variables. TN: Total nitrogen; AP: Available phosphorus; AK: Available potassium; SMC:
Soil moisture content. P1: Plant Pielou index; P2: Plant Simpson index; P3: Leguminosae biomass; P4: Compositae biomass; P5: Aboveground
biomass; P6: Gramineae biomass. S1: Pygmephorida; S2: Cheylrtidae; S3: Cryptognathidae; S4: Caligonellidae; S5: Laelapidae; S6: Parasitidae;
S7: Pachylaelapidae; S8: Oppiidae; S9: Carabodidae; S10: Isotomidae; S11: Hypogastruridae; S12: Sminthuridae; S13: Onychiuridae; S14:
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Neanueidae; S15: Noctuidae; S16: Liposcelididae; S17: Phloeothripidae; S18: Individual; S19: Group.

#3 AN (RDA) FLBEIFEERFI HIEANREE LRI BRE

Table 3 Explanatory degree of soil faunas community variation by various soil environmental factors using redundancy analysis

IR Ei[K 7 Environmental factor fi# B % Explains (P/%) {hF{H Pseudo-F P{ii P value
pH{E pH value 31.6 4.6 0.028
Y51 $8 %0 Pielou index (P1) 28.0 3.9 0.045
AAFHEY) & Gramineae biomass (P6) 24.3 3.2 0.104
Bt EAEY) & Aboveground biomass (P5) 23.5 31 0.086
34 #5 % Simpson index (P2) 17.4 21 0.170
%5kl E¥ & Compositae biomass (P4) 17.2 2.1 0.124
4= Total nitrogen (TN) 15.2 1.8 0.200
35 K& Soil moisture content (SMC) 7.0 0.8 0.464
T4 Available potassium (AK) 5.5 0.6 0.536
SR & Leguminosae biomass (P3) 4.2 0.4 0.680
JH %1% Available Phosphorus (AP) 1.5 0.2 0.916
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