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Abstract: Soil texture is a keystone of soil condition restoration for revegetated areas. The effects of soil texture on trophic
structure of ground-active arthropods have implications for the recovery of trophic structure and food-web stability of
revegetated areas. In the southeastern Tengger Desert, three treatment sites were setup based on soil texture including S
(only sand soils), SS (sand and silt soil ), and SSC (' sand, silt and clay soil ). The ground-active arthropods were
examined using pitfall trapping method, and the functional groups were clarified based on their feeding traits. The objectives
of the present study were to probe into the effects of soil texture on trophic structure and its diversity in revegetated areas.
The results showed that: (1) The ground-active arthropods included four functional groups: predatory, herbivorous,
omnivorous and saprovorous arthropods. On the basis of arthropod abundance, herbivorous and omnivorous arthropods
dominated the present ground-active arthropod communities. (2) With the improvement of soil texture, the abundance of
predatory arthropods decreased first and then increased, whereas the abundance of herbivorous arthropods increased first and
then decreased, and the abundance of omnivorous arthropods showed an increasing trend. (3) The group richness of
predatory, herbivorous and omnivorous arthropods and their Shannon-Wiener diversity index were found to be significantly
greater in SSC than in SS and S. The group richness of predatory, herbivorous and omnivorous arthropods was found to
increase by 0.70—3.95, 0.45—1.23, and 0.50—1.33, respectively from S and SS to SSC. The Shannon-wiener diversity
index of predatory, herbivorous and omnivorous arthropods was found to increase by 1.32—6.43, 0.81—1.59, and 10 times
more , respectively from S and SS to SSC. (4) From the results of structural equation modes (SEM) , there were facilitative
effects of soil texture on the diversity of functional groups along succession. The improvement of soil texture indicated not
only a direct effect on the group richness of predator arthropods, and but also an indirect effect through the improvement of
soil physical-chemical properties. With regard to the group richness of herbivorous arthropods, there was an indirect effects
of soil texture through herbaceous performances; With regard to the group richness of omnivorous arthropods, there was an
indirect effects of soil texture through soil physical-chemical properties. In conclusion, the improvement of soil properties
and herbaceous performances under finer soil texture would enhance the diversity of functional groups including omnivorous
and saprovorous arthropods in addition to predators and herbivorous arthropods in revegetated areas. Therefore, the diversity
increase of trophic groups would be beneficial for lengthening the food chain within ground-active arthropods and thus the
stability. Furthermore, there was predatory pressure on herbivorous arthropods by predators in the finest soil texture
containing great soil clay plus silt; it was suggested that there were a reflective of bottom-up or top-down effects between

functional groups of predators and herbivores within ground-active arthropod trophic structure.

Key Words: Tengger Desert; soil texture; ground-active arthropods; trophic structure; revegetated area
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Table 1 Proportion of soil particles in different soil texture in sand-fixing revegetated area

R T HEFHRL % T IHERRL % T IERIRL %
Site Soil clay Soil silt Soil sand
S 0.00+0.00b 0.00+0.00b 100.00£0.00a
SS 0.00+0.00b 0.84+0.17b 99.16+0.17a
SSC 1.99+0.44a 10.49+1.99a 87.52+2.38b

[RIFNAS ) Fh: R A7 AE B3 22 57 (P<0.05) 5 S: & HHERPHL soil sand alone ; SS: &4 - HERMRi Fl + HEH KL soil sand plus soil silt; SSC: %A
T HERb kL | BRI+ 3 EERL soil clay and silt plus soil sand
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Table 2 Soil properties and vegetation characteristics in different soil texture in sand-fixing revegetated area ( Mean+SE )

A AP Soil properties S SS ssc

+ A PR Soil organic carbon/ (g/kg) 0.63+0.04c¢ 0.99+0.07b 2.85+0.37a
+ 384258 Soil total nitrogen/ (g/kg) 0.04+0.00b 0.06+0.00b 0.16+0.02a
+3% pH Soil pH 7.62+0.05a 7.790.04a 7.74+0.04a
+ 358 H1 5% Soil electrical conductivity/ ( wS/cm) 56.83+1.36¢ 63.82+1.79b 75.83+2.44a
+ I35 Kk Soil moisture/% 1.12£0.25a 1.76+0.33a 1.88+0.43a
B Y B B Herbaceous density/ (#k/m?) 1.53+0.31b 4.99+0.43a 5.30+0.81a
HUARAY = Herbaceous height/cm 11.48+1.84b 19.67+1.50a 19.11+1.80a
LAY FE & ¥ Herbaceous richness 2.33+0.44b 4.33+0.26a 4.94+0.46a

[R5 AN [ 5B R A7 A 835 22 57 (P<0.05)

R3 HEVENMMBEFRARRANSE

Table 3 Community composition of ground—-active arthropods communities and its relative abundance

B FERE Faunal group S ss Ssc S Total
it LIS LIS AHXF 2 i AT 2
H Order #} Family Trophic Relative Relative Relative Relative
abundance abundance abundance abundance
Ik H Araneida EHLWRAL Clubionidae Pr 0.14 0.06
M kARl Gnaphosidae Pr 0.09 1.91 1.52 1.47
A WA} Liocranidae Pr 0.37 0.1 2.03 0.93
TRIEE} Lycosidae Pr 0.03 0.1 0.06
T IE R} Philodromidae Pr 0.03 0.17 0.08
BEkRL Salticidae Pr 0.18 0.03 0.24 0.14
B WAL Thomisidae Pr 0.09 0.1 0.2 0.14
#3# H Coleoptera 4 T H R} Buprestidae He 0.03 0.01
#HEL Carabidae Pr 34.8 6.48 7.26 11.1
1£4: B} Cetoniidae He 0.03 0.01
H A} Chrysomelidae He 1.45 0.6
- H R # Chrysomelidae larva He 1.22 0.5
H43% H 4 Coleoptera larva He 0.03 0.03 0.03
% B} Curculionidae He 0.16 0.24 0.17
# 4 fF} Geotrupidae Sa 0.17 0.07
[ B} Histeridae Pr 0.03 0.01
i 4> f8. R} Melolonthidae He 3.21 0.03 0.5
125 H F} Tenebrionidae He 23.44 11.82 26.17 19.48
JiEE3#% H Hymenoptera WY} Formicidae Om 36.63 39.83 46.44 42.06
%2 H Isopoda 1 2B} Oniscidae Om 2.47 1.01
%3 H Lepidoptera FEIRAL40 L Lymantriidae larva He 1.19 39.42 17.41
HW% H Opiliones KA HWE Opilionidae Pr 6.21 2.56
18 H Scorpiones EHIEAL Buthidae Pr 3.24 1.33
ik 5 Scutigeromorpha  MIBEEL Scutigeridae Pr 0.64 0.26

Pr. i # predator; He . AHE# herbivore; Om: 22 # omnivore;Sa: Jif &7 saprophage

TEhVb H (LY R i eSO, S ) th AL R R A B P Sh W A4t R 2 sl
PrnsCRr S A AR R RUBR R R 1 T R (B SS) | S JEREBRAE B R Sy i 2
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Fig.1 The diversity index of functional groups of ground-active arthropods
RN FFFRRE RSB E (P<0.05) ; S: A& A TIEEPRL soil sand alone ; SS: &4 T IFEHPRIFI T KB soil sand plus soil silt; SSC; &4 +1%
Tk SR S BIRE soil clay and silt plus soil sand

2.4 M1 BT RERE AR MRS ORI 5 A58 R 7 1| 1 OC 3R

H1 4 ATJ0 A B TR Sh Y MK TS K B B IEA OGO R (P<0.01) AR B MRS Y MRS 3
Bldk IR T P RO E R WA EADCOC R (P<0.05) , MIAH B MAR S HIES KRR
WERAHRIER (P<0.01)

3 AR T S WSRO 5 A AL e A R SR R B B OC R (P<0.05) . IF
H M PES RO S R % B R T R B IEARDCOCR (P<0.05) s 4 B S g 5 e
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Table 4 Correlation coefficient between the diversity index of functional groups of ground-active arthropods and environmental factors

, 1 e A - + 4 e FAKE VN | FAKY

il =ried TR jﬁ?fﬁ o A e s i
SoC EC SM HD HH HR

FHE S MA%L Prind 0.263 0.262 -0.118 -0.011 0.401 ** 0.087 -0.022 -0.096
Fi BVl A~ 14%L Helnd 0.181 0.259 -0.071 0.213 - 0.388*" -0.003 0.216 0.121
ZE TSI A Omind 0.393 ** 0.420** 0.143 0.290 * 0.151 0.186 0.196 0.327*
RS ZERE PR 0.664** 0.707 ** 0.200 0.500**  0.208 0.227 0.192 0.200
TEE PSP ZERFA HeR 0.515** 0.552** 0.052 0.505**  0.056 0.633** 0.300* 0.270*
ZE TS ZERE OmR 0.641** 0.667 ** 0.203 0.497**  0.159 0.267 0.346* 0.375*"
eV Z FEPERS AL PrS 0.597 ** 0.642 %" 0.266 0.509**  0.136 0.235 0.237 0.155
T BB 2 R TR A HeS 0.056 0.036 0.093 0.192 0.373** 0.847** 0.253 0.313*
AREVE M Z FEPERE R OmS 0.646** 0.704** -0.084 0.295* 0.193 0.099 0.227 0.157

x P <0.05, %% P <0.01. Prind &SI AL number of predators ; PrR ; 3 £ 34 25 BE%L group richness of predators ; PrS f £ V5
7 Shannon-Winner $§ %% Shannon-Winner index of predators ; Helnd : # 1 P 214 AL number of herbivores ; HeR : Hi 1 E 2 ¥ 28 BE 4L group richness of
herbivores ; HeS : #H &M 814 49 Shannon-Winner #§%% Shannon-Winner index of herbivores ; OmInd ; 2% £ 3141~ A%L number of omnivores ; OmR ; 24 £
PEB Y ZERESL group richness of ommivores; OmS; Z% £ 31 1Y Shannon-Winner 35 54 Shannon-Winner index of omnivores; SOC: 13 LB soil
organic carbon; TN : 484 soil total nitrogen;pH: 3¢ pH soil pH; EC: 1M 73 soil electrical conductivity; SM: 145 7K it soil moisture; HD ; %
A B herbaceous density ; HH ; HASE Y 25 & herbaceous height; HR ; H A4 = & & herbaceous richness

M 2 FTLLE H, PLSPM 40 #1453 ( GOF = 0.511)
fas T R | A R AR ) PR R 2R A R
Hi TV B 2 AR R AR (R 5,58 6) .
T T X B R S ) AR A R 5, o AT LA
3 1 5 ) = SR 1 S X 4 6 Bl i 2 A e A ]
FEIE 52, 18 T b 5 5 - B A M o U)X 2
SRR AR T IE [0 520, - 98 5 b 5 B A A
Py AR BV B ) e AR ) 422 TE ] 52

3 g

3.0 I i B S S RERE AL
SRS 70 ] T oz e i i =1 5 3 ) 45 S Ak 1] A 35
FPIFR  ABT T Ze s i R %, Hik
AR ETPESN Y, AR WY T DX st T R sh Py L 2 gk
A EYESIY 8 T, S E RS &Pk sh ) — I s
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Fig.2 Direct and indirect effects of soil texture, soil properties
and herbaceous on the diversity index of functional groups within
ground-active arthropods based on partial least squares
path simulations
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Table 5 Final results of PLSPM modeling
HEFRE R? Hedbfe] iz T TUAREE

iR B3| ) S EHRIY
Correlation Block Mean Sy

Index Type o . RS AVE
efficiency communality redundancy

+ i Soil texture S AR B 0 1.000 0.000 1.000

1 1% Soil properties WA A i 0.605 0.525 0.318 0.525

A Herbaceous plants PN A AR 0.42 0.587 0.246 0.587

HEMESIYZ Y Diversity of predators NA A i 0.528 1.000 0.528 1.000

AT ZFEME Diversity of herbivores A=A 0.401 1.000 0.401 1.000

Z B Y Z FEME Diversity of omnivores P A AR 0.433 1.000 0.433 1.000

x6 UNTESEETEZBNHTRE
Table 6 Loading coefficients between observed and predicted variables

ety MetsY et

HFAAEY)

AL + 3 Fih 3 ZHEE SRR e

Index Soil texture  Soil properties  1CT2000US Diversity of  Diversity of Diversity of

plants predators herbivores omnivores
+- 33 b Soil texture 1.000 0.778 0.648 0.688 0.373 0.492
d- et s T LK SOC 0.681 0.940 0.350 0.597 0.056 0.646
Soil properties +3E R EC 0.696 0.883 0.507 0.509 0.192 0.295
HHEE K SM 0.214 0.130 0.258 0.136 0.373 0.193
+3% pH 0.281 0.330 0.388 0.266 0.093 -0.084
T34 TN 0.687 0.914 0.308 0.642 0.036 0.704
FEAKY) A B HH 0.388 0.303 0.767 0.237 0.254 0.227
Herbaceous plants B E HD 0.536 0.352 0.780 0.235 0.847 0.099
BAERE HR 0.540 0.474 0.750 0.313 0.155 0.157
s Y ZFEE Diversity of predators 0.688 0.657 0.340 1.000 0.102 0.579
MM Z M Diversity of herbivores 0.373 0.172 0.602 0.102 1.000 -0.044
ZEM Y ZFEME Diversity of omnivores 0.492 0.587 0.199 0.579 -0.044 1.000
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