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Table 1 Soil pH, soluble salt and salt ion (mean #£s.d.) in soils of five sampling plots different in land-use/cover types

RATCHEEM N THRRMEARK B AT FEFRANTAR B

natural desert 21-year-old 28-year-old 33-year-old 27-year-old

grassland planted shrubland Poplar plantation  Pinus plantation ~ farmland F
pH 9.4 +0.1a 8.1 +0.003¢ 8.4 +0.04bc 8.2 +0.1c 8.7 0.04b 30717
K* (mg kg™ 14.4 £2.9a 20.0 £1.0a 233+39a 18.9 +4.8a 18.9 +4.0a 0.83
Na* (mg kg™) 102.0 +7.7b 151.9 +7.9a 420 =+2.7d 60.0 +2.1c 39.6 +2.0d 106.09™
Ca" (mg kg') 17.2 +1.5¢ 277.2 +£3.9a 57.8 +7.8b 81.7 +23.0b 41.1+29c 4535
Mg?* (mg kg®) 133 +1.9b 31.1=+1.1a 30.0 +2.9a 40.0 +10.7a 34.4+4.8a 6.83"
CI (mg kg™ 27.80.1+55b  32.4 +3.1ab 282 +2.4b 52.7 +6.5a 25.6+3.0b 454"
HCO5 (mg kg™ 306.1+23.7a  203.3+6.7b 291.7 +30.9a 218.3 +24.9b 275.6 +19.5a 11.02™
S04* (mg kg™ 91.3 +16.7¢ 1067.0 +136.7a 189.8 +24.1ab 4382 +164.4b  135.6 +17.0c 2236

AT Eh soluble salt(mg kg™")  572.2 +£38.9¢ 1783.0 +£132.7a 662.7 £39.1bc 909.8 +194.3b 570.8 +45.8¢c 17.62"

*p <0.05; **p<0.01; ***p<0.001
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Table 2 Composition of ground arthropod communities in the soils of five sampling plots different in land-use (4™

W)
TR ANIHRREAK B ALK RV NI HEWE AR
natural desert 21-year-old 28-year-old 33-year-old 27-year-old
EHEEE Group grassland planted shrubland ~ Poplar plantation Pinus plantation ~ farmland

/R H kRl Karschiidae 5 (0.32%) 6 (1.26%)
ML AL Linyphiidae 1 (0.06%) 5 (1.05%) 4 (1.09%)
BRigkRl Nesticidae 4 (0.94%) 56 (15.26%) 7 (1.45%)
F %R Gnaphosidae 37 (2.39%) 24 (5.04%) 31 (7.31%) 3 (0.82%) 3 (0.62%)
Bhitk Rl Salticidae 41 (2.65%) 2 (0.42%) 1 (0.27%)
ek Al Araneidae 3 (0.19%) 9 (2.45%) 14 (2.89%)
kRl Lycosidae 14 (0.9%) 31 (6.51%) 81 (19.1%) 15 (4.09%) 44 (9.09%)
B Philodromidae 8 (0.52%)
kAR Thomisidae 1 (0.21%)
A H Microcoryphia 1 (0.06%)
5%} Psocidae 3 (0.71%) 8 (2.18%)
%R Myrmeleontidae 3 (0.63%)
FEFEL Cicindelidae 8 (1.89%) 28 (5.79%)
L Carabidae 113 (7.3%) 5 (1.05%) 10 (2.36%) 3 (0.82%) 55 (11.36%)
Fas sk} Staphylinidae 9 (2.12%) 3 (0.82%) 26 (5.37%)
i H R Histeridae 17 (4.01%)
IR Coccinellidae 1 (0.21%) 16 (4.36%) 34 (7.02%)
16%F Mordellidae 1 (0.24%)
IR Acridoidea 2 (0.47%)
%] Rl Thripidae 6 (1.26%) 7 (1.65%) 2 (0.41%)
g 2R Fulgoroidea 6 (1.42%)
9% 555} Cicadelloidea 6 (0.39%) 5 (1.05%) 2 (0.47%) 12 (2.48%)
W5 Aphidoidea 1 (0.06%) 79 (21.53%) 63 (13.02%)
#%} Pentatomidae 2 (0.42%) 43 (11.72%) 7 (1.45%)
2R} Pyrrhocoridae 1 (0.27%)
ZHEF Coreidae 1 (0.24%) 61 (16.62%) 1 (0.21%)
KAHEFH Lygaeidae 14 (0.9%) 6 (1.26%) 5 (1.18%) 8 (2.18%) 2 (0.41%)
4kl Melolonthidae 2 (0.13%) 1 (0.24%) 1 (0.27%) 5 (1.03%)
NIHEEE} Elateridae 1 (0.21%)
% ¥ A} Trogossitidae 10 (2.36%) 9 (1.86%)
PR HEL Silvanidae 3 (0.63%)
L H R} Curculionidae 25 (1.6%)
AL Noctuidae 1 (0.06%) 1 (0.21%) 2 (0.47%) 5 (1.36%) 2 (0.41%)



L dukl Armadillidiidae 1 (0.27%)

S HURE Trachelipidae 1 (0.06%) 4 (0.84%) 1 (0.21%)
ZEHRL Silphidae 5 (0.32%) 1 (0.24%)

L HEL Tenebrionidae 1035 (66.86%) 144 (30.25%)

Py HIRL Lagriinae 2 (0.47%)

Rk =R Grylloidea 1 (0.21%) 20 (4.72%)

478 F Spongiphoridae 2 (0.13%) 4 (0.84%) 7 (1.45%)
I} Formicidae 233 (15.05%) 223 (46.85%) 201 (47.41%) 50 (13.62%) 160 (33.06%)

W S ET BAXT £ F Note: data in parentheses are relative abundance
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A RIRTEBEM; B: N THRHREEAM; C: B A TH; D: B N THK; E: ¥EBAH A: natural desert grassland;
B: 21-year-old planted Haloxylon ammodendron shrubland; C: 28-year-old Poplar plantation; D: 33-year-old Pinus
plantation; and E: 27-year-old farmland
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Fig. 1 Numbers of individuals and richness of groups of ground arthropod communities of the 5 sampling plots different in
land-use
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Table 3 Eigenvalues of the RDA ordination axes and taxa-environment correlations of the ground arthropod

community
HE 4l He He 5l He il
1Axis 1 2Axis 2 3Axis 3 4Axis 4
FFE{E Eigenvalues 0.431 0.069 0.053 0.021
S SN THISCH: Taxa-environment correlations 0.959 0.77 0.769 0.584
RFRRE IR AR AR 7 H /0% Cumulative percentage of variation explained 43.1 49.9 55.2 57.3



B 1 SR I (R SR I B 45 Monte-Carlo permutation test of
significance of the 1% typical axis F=26.41, p=0.001
T ST A 2 1 (R SRR I B 4K 5 Monte-Carlo permutation test of

significance of all the typical axes F=5.92, p=0.001
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Table 4 Partial RDA of relative contribution of each of the nine environmental variables (soil pH, soil salt content and
concentrations of 7 salt ions) to variation of the distribution of the ground arthropod community

A Tk F p

Variation explained (%)

433 pH 0.082 13.67 6.36 0.001
K* (mg kg™ 0.011 1.83 0.98 0.449
Na* (mg kg™) 0.129 21.50 8.83 0.001
Ca? (mg kg) 0.009 1.50 0.81 0.635
Mg? (mg kg™) 0.260 43.33 15.12 0.001
CI (mg kg®) 0.057 9.50 4.79 0.001
HCO; (mg kg?) 0.024 4,00 2.10 0.015
S0, (mg kg™ 0.013 217 1.18 0.285
AL Soluble salt(mg kg™) 0.015 2.50 1.29 0.181
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28-year-old Poplar plantation, D: 33-year-old Pinus plantation, and E: 27-year-old farmland, x indicates taxa groups
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Fig. 2 The RDA two-dimensional ordination diagram of the relationships of the 5 key environmental variables (soil pH,
and Na*,Mg?®*,CI",HCO3 concentrations) with distribution of the arthropod communities in the 5 sampling plots
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Fig. 3 Relationships of soil pH and concentrations of four salt ions with number of individuals and groups of the ground
arthropod communities. The data were fitted by linear and non-linear regressions (n = 45)
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Responses of ground arthropods to soil salinization in lands different in land-use/cover
type in the middle reaches of Heihe River

Liu Jiliang® % Li Fengrui®”®" Niu Ruixue®? Liu Qijun*? Qin Yu"? Liu Changan® 2
(1 Ecology and Agriculture Laboratory, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou 730000, China )

(2 Linze Inland River Basin Research Station, Chinese Ecosystem Research Network, Lanzhou 730000, China )

Abstract For decades, a large area of natural desert grasslands in the middle reaches of the Heihe
River in Hexi Corridor of Northwest China has been converted tract by tract into farmland and plantation.
However, few researchers have addressed responses of ground arthropod communities to soil salinization
in lands different in land-use and management. In this study, five major types of land use 21-year-old
planted shrubland without irrigation and fertilization, 28-year-old irrigated Poplar plantation and 33-
year-old irrigated Pinus plantation, 27-year-old farmland with irrigation and fertilization, and natural
desert grassland were selected for comparison with the last one as control. All the sampling plots, except
the last used to be natural desert grassland. Soil salinity and its composition in the surface layer and
ground arthropod communities in the plots were observed. Based on the observations, redundancy
analysis (RDA) and multiple regression analysis were performed to determine relationships between the
distribution of the arthropod community and soil salinization variables. The one-way analysis of variance
demonstrated that the conversion of natural grassland to planted shrubland, Polar plantation, Pinus
plantation and farmland significantly reduced abundance of the ground arthropod community, but little
affected species richness of the arthropod community. Results of RDA show that soil salinization
properties had significant and differential effects on abundance and species richness of the arthropod
community. The key factors affecting composition of the ground arthropod community were soil pH,
Na*,Mg*",CI"and SO,* concentrations in the topsoil layer. Abundance of the ground arthropods increased
with increasing soil pH and decreased with increasing Mg®*and CI concentrations. The findings suggest
that change in soil salinity environment caused by changes in land-use and management is one of the key
variables driving evolution of the ground arthropod community.

Key words Heihe River Basin; Land-use change; Management disturbance; Soil salinization;
Ground arthropods;  Multivariate analysis
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