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Abstract; Plantations provide important wood resources and also play an important role in mitigating climate change.
Establishing poplar plantations is a common practice for improving the quality of reclaimed coastal saline soils in Eastern
China. Organic fertilizer application and understory plant removal are two common management practices to promote
plantation growth. Soil arthropod is a critical component in the ecosystem processes of organic matter decomposition and
nutrient cycling. The abundance and diversity of arthropods can reflect changes in soil quality and ecosystem functionality.

Studies have demonstrated that the abundance and diversity of soil arthropods might be impacted by changes in the quality

EEWA : FHEE AU (2016YFD0600204 ) 5 VLR #5544 [ AR 5L 5 H (19KJD180003)
Y Fs A #A:2019-07-14; 1&17 B #7:2020-09- 14
# WIRAER Corresponding author.E-mail ; hhruan@ njfu.edu.cn

http ://www.ecologica.cn



2762 JAE = 41 4

and quantity of forest understory plant materials, as well as soil chemical and physical properties. However, the extent to
which intensive forest management practices to alter soil arthropod communities remains elusive. In this study, we examined
the effects of applying organic fertilizers (OF) and removing understory plants (UP) , on the abundance and diversity (i.e.
richness, evenness, and Shannon’s index) of soil arthropods of poplar plantations in a reclaimed coastal area of northern
Jiangsu Province, China. We found that Acari and Collembola were the two of the most abundant soil arthropod groups. The
OF application significantly increased the total abundance of soil arthropod and the abundance of Acari, significantly
decreased diversity index while UP removal decreased the total abundance of soil arthropod, the abundance of Collembola,
evenness in 0—10 cm soil. Both of the two practices had no impact on the total abundance and diversity index at 10—20 cm
soil. As a whole 0—20 c¢m depth of the soil, the application of the OF significantly increased the total abundance of soil
arthropods , while it decreased the evenness and Shannon’s index. The abundance of Prostigmata mites increased almost four
folds with the application of the OF treatment in contrast to the control. The increased abundance of dominant groups led to
the decrease in the arthropod evenness and Shannon’s index based on the Order level. In addition, it was also presumably a
consequence of reduced soil pH and improved soil properties (e.g., OM, TN, AP) with the application of the OF in this
reclaimed coastal saline soil. The removal of understory plants did not significantly influence the abundance, richness,
evenness and Shannon’s index of soil arthropods in 0—20 c¢m depth of soil. Our results suggested that the organic fertilizers
application is a preferable management practice to understory plant removal in order to elevate the abundance of soil

arthropods while promoting poplar plantation productivity.

Key Words: soil arthropod; diversity; organic fertilizer addition; understory plant removal ; poplar plantation
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Table 1 Soil chemical parameters of 0—20 cm soil depth as influenced by the different treatments at the study site
HHLB OM METN AR AP AR AK
Qb Soil organic Total AR Available Available TIKER %
Treatments matter/ nitrogen/ C:N phosphorus/  potassium/ pH Moisture
(g'kg) (g'kg) (mg/kg) (mg/kg)
0—10 cm + 4 Soil
%F A8 CK 24.78+1.48b 1.06+0.1h 13.59+0.52a  2.80+0.28b  146.74+32.18  8.10+0.12a 24.88+0.36a
AHHLE OF 29.17+0.78a 1.46£0.09a  11.20+0.74b  4.03+0.35a  185.44+8.06 7.43+0.07b 25.6+0.44a
T % Bk UP 21.30+0.9h 1.07£0.09b  11.47+0.69ab  2.63+0.29b  178.38+18.88  8.16+0.29a 20.44+0.36b
10—20 cm -} Soil
Xt iR CK 22.93+0.44b 0.98+0.09b  13.73+1.14 2.17£0.22b  143.92+28.72  8.22+0.05a 24.60+0.27a
AHHLIE OF 26.96+0.34a 1.21£0.06a  12.11+0.68 3.20+0.26a  187.29+9.39 7.76+0.12b 25.03+0.27a
T 1% £ Bk UP 19.97+1.84h 0.93+0.03b  12.22+0.58 2.03£0.35b  173.81+16.18  8.15+0.16a 23.94+1.09b

CK ; X} #& Control ; OF ;  HLAL Organic fertilizer; UP . M F A2 8% 25 B Understory plant removal ; AN [f]/NG 6 /R A FRIA]) 22 55 .3 («=0.05) ;& H

(EAH AR IERE (n=3)

F2 TEVEIWEB ETEXBUE SHEEREFARNSEEEARNARLERBHENL

Table 2 The effects ( F value) of treatment (7) and soil layer (L) on the total abundance and the number of major groups of soil arthropods

5 war pmEL S| e pEr  pagpn
. 2 ) T2
Variables Treatment Layer Variables Treatment Layer
TxL TXL
BB Total 73.71%** 120.41 *** 58.36** X H Diptera 3.5 5.93* 0.32
FgE H Oribatida 8.5"" 30.74 ** 4.34" 53 H Coleoptera 2.93 2.49 0.72
AT Prostigmata 161.61 """ 186.76 *** 95.49 " “EEE richness 4.19" 3.2 0.18
JIE53¥ Hymenoptera 5.64* 1.49 11.51** PI5BE evenness 20.88***  21.21*** 1.72
#FE H Collembola 0.19 1.04 6.35* Shannon Z £ 24.26%**  11.48"* 1.8
#% H Siphonaptera 0.42 0.01 2.93 Shannon’s index
BEMER. « P<0.05, % P<0.0l, =% P<0.001
AHLEACFRAEH . 0—10 em +)Z (E 2) , it A HL 500 -
ML S35 3 T R T H (P =0.02) R E H (9 ¥k b LRER/em
(P<0.001) , (% B K Ho ] A X HERE Bl £ 749 2 75 51 s | " 10-20
92% ; BB FIRR . 10—20 em £, U DL AR % 300
A FUIE AR Ehim LU G I T =A% (P=0.03) , A o 200 a
8 F RO AR X BRI 1/5(P=0.02) . 0—20 om + 2% £ a
s He JLYN <
VAT MG AT HUIL S 35 T I H (P =0.04) FIRG 100 | H
ST H (P<0.001) YR , A AT T8 i 2 F o 439875 /il o . I .
YR BB 72%$2E 5] 90% cK AR ATHBEER
> TS N Kb ¥ Treatments
MR FEWE LA .0—10 em )2 (K 2) 3 EH
MO 50 R HOB/D T 1/74(P=0.01) , HHlk 07 8 M B1 tWBEHNRREFRLRTHEY
Fig.1 The effect of treatment on soil arthropod community

DU RN AL, 10—20 em )2, BB 1K
A H S —07, 0—20 em HJEEIKE | BIR
I Bt b 256 A —21 (P =0.02) , HEJP 7 B
E I VA - A

abundance ( number of individuals per soil core) with error bars
CK: X} i, control ; OF : A5 HLAE , organic fertilizer; UP . bk FE 8% 2B,
understory plant removal ; TR, RNRE/NG 78RR AL B R 22 5 5
2 (Tukey’s HSD test, P<0.05) ; & FF{E M + bR 1R 2 (n=3)
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Fig.2 Order abundance rank
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Fig.3 The effects of treatment on Order richness, Order evenness, and Shannon’s index with error bars

RR/INE S R A0 PR ] 25 5 .25 ( Tukey’s HSD test, P<0.05) ; B {E HISE A5 HEIREE (n=3)

x3 TEVEIWHEHRABME T EEAERBXESI T

Table 3 Correlation between individual groups of soil arthropods and soil chemical characteristics under three treatments

At AL BA WA AR AR kR
Variables OM TN C:N AP AK pH Moisture
g B Oribatida 0.58* 0.78*** -0.55 0.62** 0.08 -0.47 0.17
AT H Prostigmata 0.74** 0.8 -0.36 0.75*** 0.19 -0.71*** 0.45
JlE Fl Hymenoptera -0.33 -0.36 0.15 -0.27 -0.11 0.17 0.15
#EE H Collembola -0.02 0.12 -0.2 -0.2 0.01 -0.05 0.33
XU H Diptera -0.11 -0.03 0.12 -0.14 -0.41 0.26 -0.28
% [ Siphonaptera -0.15 -0.39 0.42 -0.01 0.21 -0.07 0.04

WEMZER, « P<0.05, % P<0.01, #*% P<0.001

3 e
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L AEAT HLIE A 3T (8 2 R[] 30 R 2 B2 b AT TS R S0 78 AR R, Rl ™) b
R A 25 R G —#F , HUEIE B ARG H 2 R SRE, 2 A HLAC AL BT o5 4 % PR3, FOAcE o 13
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B JF X TR AN pH (E AR A UR Y L A HUIE S T R AT BRI T LA AL A
LAt i, AR 1 3 pH I B R0UTTE H AT 0 F & A OGRS SRR AR A n] R AR
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Fig.4 Nonmetric multidimensional scaling ( NMDS) analysis showing a two-dimensional representation of soil arthropod composition
associated with treatment and soil layer
B 24k REF Optimal NMDS solution was attained at a stress of 0.128 ;TR BYILA B, UK LR A Bl 2

x4 FEESURESWTLETBNWEESMEM RN T EEAMERBX

Table 4 Correlation matrix of associations between NMDS axes scores, soil arthropod community composition, and soil physicochemical

characteristics
ZH i, Composition NMDS1 P NMDS2 P
+ BB Soil arthropod
FgF H Oribatida -0.99 <0.001 *** 0.13 0.64
AL H Prostigmata -0.99 <0.01** -0.09 0.83
554 H Hymenoptera 0.35 0.03" 0.93 <0.01*"
#EEH Collembola -0.24 0.63 0.97 0.18
XU# H Diptera -0.29 0.41 0.96 0.09
% H Siphonaptera 0.83 <0.001 *** -0.55 <0.01""
FHEPER Soil properties
FHHLE OM -0.67 0.04* -0.75 0.11
A TN -0.89 <0.01** -0.45 0.18
AL C:N 0.99 0.02* -0.11 0.84
H R AP -0.69 0.14 -0.72 0.28
R4 AK 0.35 0.82 -0.94 0.66
pH 0.67 0.53 0.74 0.64
7K ZR Moisture -0.18 0.94 -0.98 0.78

BEMZES .+ P<0.05, #% P<0.01, #*% P<0.001
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