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Effects of Caragana korshinskii litter on soil arthropod community in a desertified region.
ZHANG An-ning, LIU Ren-tao”, LIU Jia-nan, ZHAO Juan, CHANG Hai-tao, CHEN Wei
( Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration in North-
western China, Ningxia University, Yinchuan 750021, China).

Abstract; Using the litterbag method, we investigated community structure of soil arthropods
during litter decomposition in microhabitats with different sizes ( very small, small, medium, and
large) of Caragana korshinskii shrubs in Yanchi County of Ningxia, northern China. The results
showed that litter remaining mass, P content, K content, and soil electrical conductivity signifi-
cantly increased with increasing shrub size (P<0.05), whereas litter cellulose content, lignin
content, and soil pH were not different among shrubs with different sizes. In total, 18 families of
arthropods belonging to 10 orders were captured. Tydeidae, Tenerifidae, Oribatida, and Hypo-
gastruridae were the dominant groups, occupying 67.4% of the total individuals. There were four
common groups, occupying 27.3% of the total abundance. The remaining 10 groups were relative-
ly rare, only accounting for 4.9% of the total abundance. Soil arthropod community composition
in shrub litter was significantly different among the four types of shrub microhabitats, highlighting
the sensitivity and adaptability of soil arthropods to the changes of litter microhabitats. Simpson
dominance index of arthropods significantly increased with the increasing size of C. korshinskii
shrubs (P<0.05), whereas total abundance, group number, Shannon diversity index, evenness
index, and richness index of soil arthropods did not significantly differ among the shrubs with dif-
ferent sizes. Total abundance, group number and diversity index were closely correlated with soil
electrical conductivity, litter remaining mass, lignin content, cellulose content, and P and K
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contents (P<0.05). It was concluded that variations of litter remaining mass and quality (lignin

content) with the increasing size of C. korshinskii shrubs could result in a large change in soil

arthropod community composition. The increasing size of shrubs promoted the aggregation of soil

arthropods, with significant increases of Simpson dominance index but minor effects on group

number and other diversity indices in the desertified region.

Key words: arid aeolian sand region; Caragana korshinskii; shrub size; litter decomposition;

soil arthropod; community structure.
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Fig.1 The distribution of climatic factors in 2018
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Table 1 Litter characteristics in shrub under different sizes

A N i i 5k B YR = ENGTE s P& K &

Month Shrub Litter content Cellulose content Lignin content P content K content

(&) (mg-g™") (mg-g™") (mg-g™") (mg-g™")

51 L 2.33+£0.26 ab 1668.73+160.13 a 238.71+95.51 a 5.16+1.03 ab 7.78+0.21 ab

May M 2.76+£0.23 a 1976.57+448.82 a 259.56+109.12 a 7.86+2.57 a 11.09+£3.22 a
S 1.99+0.69 b 1510.35+£652.94 a 141.95+38.27 a 3.52+1.15 b 5.99+2.38 b
VS 2.32+0.21 ab 1787.34+109.26 a 153.57+29.38 a 4.26+£0.25 b 6.71£0.91 b

7H L 2.33+0.29 a 1593.4+228.04 a 225.09+75.44 a 6.11+£1.23 ab 9.97+£0.56 a

July M 2.50+0.67 a 1908.88+619.90 a 187.85+75.34 a 7.40+1.32 a 10.11£3.42 a
S 2.00+£0.34 a 1607.93+379.09 a 134.76+31.38 a 4.45+0.22 b 7.31£0.98 a
VS 2.36+0.41 a 1837.81+414.53 a 175.20+33.88 a 4.56+0.82 b 8.52+0.69 a

e FFIAENE FREFRIR P<0.05 7KF 10 ik 2 25

Note: The letter within the same column in each season mean significant difference at P<0.05.

(M), AT

P.=n/N (i=1,2,3---,8) (1)
H=- Y PInP,(i=1,2,3",5) (2)
E=H/InS (3)
D=3 (n/N)*(i=1,2,3,8) (4)
M=(S5-1)/InN (5)
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Fig.2 Soil characteristics in shrub under different sizes
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Note: The different letters mean significant difference at P<0.05.
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Table 2 Average individuals of soil arthropods in shrub under different sizes(ind - bag™)

YR 5 H May 71 July A
Faunal group L M S L M S VS Dominance
W UE Bdellidae - - - 0.33(7.69) - - - - +
HHEWERL Tarsonemidae - 0.33(2.44) - - - - - +
BREERL Actinedida 4.33(38.23) - 1.00(9.09)  0.33(7.69)  0.67(6.67)  2.67(7.69) 1.00 (17.65) 6.00(33.33)  +++
#5557} Teneriffidae 1.33(11.76)  0.66(4.88)  0.33(3.03) 0.67(6.67) 17.67(50.96) 2.33(41.18)  1.67(9.26) ++
SRl Pygmephoridae 1.33(11.76) - 0.66(6.06) 4.00(40.00)  4.00(11.54) - 0.34(1.85) ++
P EHERL Cheyletidae 0.33(2.94)  1.33(9.76)  1.33(12.12) 0.66(15.38)  2.00(20.00)  0.33(0.96) - - ++
485578} Trombidiidae - - - - 0.33(0.96)  0.33(5.88) - +
H§F H Oribatida 2.00(17.64) 2.00(14.63) 1.33(12.12) 0.66(15.38)  1.33(13.33) 5.33(15.38)  0.34(5.88) 4.33(24.07)  +++
ERAABEEL Hypogastruridae 0.66(5.88)  5.66(41.46)  4.00(36.36)  0.66(15.38) - 1.00(2.88)  0.67(11.76)  3.00(16.67)  +++
Bk B} Poduridae 0.33(2.94)  3.00(21.95) 2.00(18.18)  1.00(23.07) - 0.33(0.96)  1.00(17.65)  1.00(5.56) ++
F 3% Cydnidae - - - - - - 0.67(3.70) +
AMGA Liposcelididae - 0.33(2.44)  0.33(3.03) 1.00(10.00)  3.00(8.65) - - ++
ZH %} Curculionidae 0.33(2.94) - - - - - - +
BRI H Carabidae larvae  0.33(2.94) - - 0.33(7.69) 0.33(3.33) - - - +
%38 F 41 Lepidoptera 0.33(2.94)  0.33(2.44) - - - - - +
FEICRL Chironomidea - - - - - - 0.67(3.70) +
WF} Formicidae - - - 0.33(7.69) - - - - +
+#7} Scoliidae - - - - - - 0.33(1.85) +
AAEY Individual 11.33213.65a 13.67£16.25a 11.00£6.557a  4.33+4.51a  10.00+11.27a 34.6748.09a 5.67+4.73a  18.0029.17a

KB Richness 433%321a  3.33:2.08a  4.67¢1.52a  3.33x3.05a  3.33:1.52a  4.672.08a  2.67:0.57a  4.6720.57a

I AT AR/NG FRE0R P<0.05 K LR 22571 - FoR o e B i B, + WA e, ++. 3 ULRAE, +++. PEFAEHE, I

B FR A ARB S EE MABIE A (%)

Note : The letter within the same row mean significant difference at P<0.05. —, no ground—active arthropods were captured.+, Rare group; ++, Common

group; +++, Dominant group. Bracket data mean the percentage of the total number of individual.

M3 Al 5,5 A AR, VS NI 8 I~
BE PUSASHE 5 DWLSHEM 2B 0l 4 4, KA
TENHE R LR AR EOTC B B A8 b, 1 DL
B E TR M EAEINE] 5 AN H WLEEE, LA
TN 7 A WIEHE, AR R W HE AR
(i VS 2 L) AR R b T3, i W22
TR, 4 BPENITREA B, 7 A,
VS VENIEA 9 AN, LR 0 DL R i 25
B3 6 BE A VE K ARSI BEROTC AR

RI3 TEVEIUARLBFNLBYUERBESS

Table 3 Distribution of group richness and dominance of

b, i H WL TEACR TR M JE A S JE N T %
3 AKBEE, LN T IRE] 4 4288, HpHEE
PRRHHE R WA 2 P, UEM
HEN I 3 AR A 25 AR 2.88%
2.3 HMiVEY T T RIS 2R

H12¢ 4RI, 38 15 3l W e 34 5 48 B AE 5
AR A M BENEE ST VS #EM (P<0.05) , 1M
M | VSTEAFIL  SHE M [H) TG b 25 25 55 o R2 R R
R4 FEK/NEMTEFENMBEE SN

Table 4 Diversity of soil arthropod community in shrub
under different sizes

. Ay A UAERE HNEHBE FWEHEE Shannon L
soil arthropods Month Shrub ~ Shannon Evenness Margalef Shannon
Ay BN ZEHERN Taxon richness i # B Dominance (%) index index index index
Month shrub R4 58 & WAHE B 280 A H IR AN 5 L 03820.11ab  09120.12a  1.60£0.46a  1.12+0.46 a

Dominant Common  Rare Dominant Common  Rare
May M 0.56+0.38 a 0.55£0.48 a  0.87+0.76 a  0.82+0.71 a
54 L 4 7 0 76.45 23.55 0
S 0.29+0.07 ab  0.91+0.04 a 1.61£0.16 a 1.36+£0.28 a
May M 3 5 0 78.04 21.96 0
VS 0.15+0.13 b 0.66+0.57 a 1.48+1.28 a 1.04£0.92 a
S 4 4 0 78.78 21.22 0
7H L 043:0.11a 0.88+0.09 a 1.21+£0.27 a2 0.98£0.31 a
VS 4 4 0 69.21 30.79 0
Juy M 037:£0.03ab  0.83%0.16 a 1.47£0.31 a 1.19£0.14 a
7H L 3 4 0 73.33 26.67 0
S 0.41x0.08ab  0.97+0.03 a 1.24£0.35a  0.93x0.21 a
Juy M 3 3 3 77.88 19.22 2.88
VS 0.33x0.11 ab  0.8420.10 a 1.36+0.42 a 1.30£0.25 a
3 3 0 70.59 29.41 0 = —— — —
. ARVNG FREFR R P<0.05 KF 1l 3522 ek
VS 3 6 0 74.07 25.93 0

Note: The different letters mean significant difference at P<0.05.
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Table 5 Correlation between soil arthropod community index and litter characteristics

AL EiiE PEF R R ) TR R FFIEIRH Shannon F55L
Individual Richness Simpson index  Evenness index ~ Margalef index ~ Shannon index
+ 3¢ pH Soil pH 0.22 0.10 -0.09 0.23 0.06 0.16
HL 3R Electrical conductivity -0.06 0.08 0.25 -0.41" -0.17 -0.15
Hiti# 5% H At Litter content 0.53" 0.35 0.05 -0.12 0.04 0.18
KEESH Lignin content 0.03 0.01* 0.34% 0.00 0.01 -0.09*
LYK & Cellulose content 0.58"* 0.37 -0.09 -0.14 0.02 0.22
P 71 P content 0.47* 0.14 0.13 -0.08* -0.14* 0.00
K %54t K content 0.63" " 0.32 0.15 -0.08* -0.13 0.12

TE: " FORAE 0.05 /KK (RUIM) B RFH, * * RIRLE 0.01 K- (U)W FARKR
Note: * was significantly 0.05 level (bilateral), ** was significantly 0.01 level ( bilateral).

3AHLEES AT H, 50 R sh AR 2R
B 5 BEARE F R BE R EOR Shannon FEELTE 4 28
AR NHEN R TE B2 2 5
2.4 Ve ST RO W R TR 2R S IR R
(AP

M3 5 W LA, B R WA IR #h vk
YIsk R AR S P A K EE R EAE
(P<0.05) . HHETT B Y EORIL A fe 50
KRR SRR IEME (P<0.05) , HHEY Bshy
WL RS T R MR P & K ]
AR (P<0.05), T3 RS+ 5 FE 45 20T
5P E&EESEMAMEE(P<0.05), HIEN Y
Shemnon FEEUN 5 AR B ER 5 & &2 A E (P<0.05) .

3 i i

3.1 IEHHE

VIFERFSE R M M 75 ) S e R 2 /B BE G
Y BT R A  AE Y R RS ] AR N2
HCTE N TSR AR Ak, 1 X A V5 9 5% B e A
F5 ( Ekschmitt et al.,2005) . ABFF5E X H,5 A
MhivE 5k B R M BEN S 35 & F S HEM, HAL
YR K SR M NG E ST S VS M,
XSS FSAE (2012) FI ML 45 (2016) WF 78 45 S A0
1eL, B 25 ATEE MR A, 828 W T DA A % 40 s i
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