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Abstract: In this study, we selected the 2-year, 5-year, 8-year, 34-year and 57-year artificial sand-fixing vegetation area
in the southeastern Tengger Desert as study sites, and the mobile sand land was used as the control. The community

composition and the diversity characteristics of ground-active arthropods in the revegetated areas of different years were

EEWA . 7H ARG H R H (2020AAC02014) ; [H15K [ ARFHA 5L 43 (41867005 ) 5 T B B s A A& T3 H (2021BEG03007) 5 7 HFHE A1
B BT H (2021 RXTDLXO01)

Y75 B #B:2023-02-13; ) £& H AR B A : 2023-09- 28

# W IHAE#H Corresponding author. E-mail ; nxuliu2012@ 126.com

http ://www.ecologica.cn



14 W A5 A% HLYR AR B G N T o VA U st 11 IR sh W e 2 0 A R 429

investigated by using pitfall trapping method. Combined with environmental factors, we clarified the response of ground-
active arthropod diversity to vegetation succession in the revegetated areas. The results showed that: (1) a total of 15685
ground-active arthropods were obtained in this study, belonging to 15 orders, 40 families and 44 groups. Alongside the
succession of the revegetated areas, there was no significant change of the number of dominant groups, whereas the number
of common groups and rare groups increased by 0.5—2.5, 0.25—2.75, respectively, in comparison to the mobile sand
land. And the number of the predatory, herbivorous and omnivorous groups increased by 0.5—3.0, 0.2—4.2 and 0.3—
1.67, respectively. (2) Alongside the succession of revegetated areas, the total abundance of ground-active arthropods in 8-
year and 57-year revegetated area was significantly higher than that in mobile sand land ( P<0.05) , and increased by 3.85
and 3.03, respectively. There were significantly higher number of groups and diversity index of ground-active arthropods in
57-year and 34-year revegetated area than that in other sites, with the peak in 57-year revegetated area (P<0.05). The
number of groups of ground-active arthropods was found to be significantly higher in 57-year revegetated area compared with
34-year revegetated area (P<0.05). (3) Herb density, soil organic carbon and shrub height were the main environmental
factors driving the community composition and diversity of ground-active arthropods in the revegetated areas. Their
contribution rate was 48.1% , 25.2% and 9.1% , respectively. Herb density and soil organic carbon had significantly positive
correlation with the total abundance, the number of groups and the diversity index of ground-active arthropods ( P<0.05).
Shrub height showed significantly positive correlation with the total abundance, and significantly negative correlation with
the number of groups and the diversity index of ground-active arthropods ( P<0.05). In conclusion, there were different
adaptabilities of ground-active arthropods to environmental conditions in the revegetated areas. It suggested that the
revegetated plantations could improve the diversity of ground-active arthropods, and 34 years of revegetated plantations was

the key time node for biodiversity conservation and desertification control in desertification region.

Key Words: Tengger Desert; revegetated plantation; ground-active arthropods; diversity conservation
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Table 1 Soil properties and vegetation characteristics in different sampling sites ( Mean+SE)

WEEFEHT AERR Year/a

Environmental factors 0 2 35 8 34 57
433 &7k B Soil moisture content/% 1.22+0.57a 1.25+0.75a 1.29+0.77a 1.61+0.99a 1.44%1.10a 2.33x1.74a
- IEBBIRE Soil clay plus silt content/%  0.00£0.00¢ 0.82+0.15¢ 1.02+0.22¢ 1.17£0.46¢c  14.68+0.65b 16.8620.76a
34N Soil fine sand content/% 1.61+0.94¢ 3.79+1.35¢ 3.92+1.35¢ 5.40+1.75¢  14.80+1.25b 25.42+1.67a
D Soil coarse sand content/% 98.39+0.94a  95.39+1.48ab  94.78+1.79ab  93.44+1.57b  70.52x0.61c 56.91+1.37d
+- 345 H Soil bulk density/(g/cm?) 1.63£0.02a 1.59+0.02ab  1.65%0.01a 1.48+0.01d 1.57+0.03be 1.50+0.02d
;ﬁiﬁ%iz] conductivity/ ( uS/em) 51.45+3.02c  61.86+3.37Thc  65.57+3.89bc  76.94x5.28ab  77.48+8.55ab  86.48+5.13a
435 pH Soil pH 7.6320.13a 7.9020.07a 7.80+0.04a 7.83£0.12a 7.80+0.12a 7.75%0.12a
BB Soil organic carbon/ (g/kg) 0.6920.14c 0.90+0.08¢ 0.9720.14c 1.13£0.04¢ 2.86+0.22b 4.59+0.25a
+3E 2R Soil total nitrogen/ ( g/kg) 0.06+0.01b  0.06+0.02b  0.06+0.01b 0.08+0.01b 0.18+0.02b 0.53+0.12a
32 Soil total kalium/ ( g/kg) 18.56+0.34b  18.71%0.35ab  17.99+£0.33b  19.78+0.67a  18.79+0.27ab  18.39%0.17b
FEARFFEE Shrub richness 2.67+0.33d 4.00£0.00bc  3.00£0.00cd  3.00£0.00cd  4.33+0.33b 7.33+0.67a
BEAE B Herb richness 2.67+0.67d 8.00£2.08bcd  6.3320.88cd  9.00+1.00bc  12.00+2.52ab  15.67+2.33a
A Shrub height/cm 56.61+5.10b  52.74x3.07b  88.21%5.0la  88.92+3.73a  64.62+4.15b 59.52+6.34b
BB Herb height/cm 27.2425.02a  23.17+3.14ab  17.4+234ab  18.68+2.81ab  14.3922.87h 13.71+4.49h
BEABERE Shrub density/ (#k/m?) 0.13+0.07¢ 0.66+0.02abc  0.58+0.05abc  0.64+0.06abc  0.83%0.14ab 1.030.39a
FEARBEFE Herb density/ (Fk/m?) 0.88+0.10c¢ 4.04+1.19abc  10.81£5.9abc  13.26+£3.57ab  3.86x1.07bc  14.34x4.26a
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2.5 HbTE VY BCS IR  S IR T RE OCR

2 DCA S35 3] LGA K 2.17 %6/ T 4, LAk 08 | s
PR M B AU 19 TC A X 1 43 BT ( redundancy  analysis, BD
RDA ) SH B 5 Hb T 5 5 30 0 10 v 45 5505 B 858 D9 i) 1 '
KR RDA 455 (& 3) Wow, B S Rty 22
RN 95.26% (57 1.2 HEJF 3l 43 il it B 61.62% Fil
33.64% ) o X HiL I BB W RE T 0 A 5 e 3 1 R
AR FAREE B | - A DR R A 5 B (35 3, P<0.05)
TR R 48.1% 25.2% 1 9.1%, Horh | BiAS fE |
A BLA 5 b T B A AR R EOR 2 A A 8] . . . .
HHs) 2 2 E ARG  E R (5 5 M T Y R s R g 2 1o ST Axis] (61.62%) 1o
B IEAG, SRR R R B A G,
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Fig.3 RDA two-dimensional diagram of the relationship
NS — Y- S 3
3.1 @/’/I*Eﬁi @%Xﬁ’@ﬁﬁﬁﬂid}% gi/%éﬂﬁiﬂ/ﬂ?'ﬁ uﬁ between ground-active arthropods community index and

ABRFE AR FIREHL T 15 SRS BOE AR environmental factors

TCASA, (EL PR R [ M fi] A= B 28 760 () 30 8 £ 0 4% 1 5 SM: 37K i CpS: TIEANBY R FS: LIEANEMARE ; CS: - 30M
IR AR R I 2 R 2 B, A WKL BD . 175 H ; EC; 1400 5% pH ., LI ; SOC: 1+
HOFIE LN, H SIS N TRV, ey i 15 sh i 2, 0 15 53
TEARFN R ARFI SN L R IE IR IE TIE @0 130 % Shannon-Wienner 4640, 4: 01 15 I 504 Simpson
FLAIREE R B 0 5 4 00, W | I 0 J RSB el

HR B 8 a [ VD AEBE XA, it 2l v 1l 0 At 47 FR [3 7)>

R X A DR AR BRI S R U A5 7E 7 AR Tt R0 4k 5 0 A5 75 v 61 7 b Py i 52 DX 2T 37 Jk
MRS 25 SRS R T, J0 TR BRI TR 178 5~ 75 8, IX b TG 15 JRC S e v 1 6 IR R D R B
WA AR B Vs S TR RIS Wl 5 FRHICA T RE 5, £t 2, X PR 938
RE SR, WIFSE ™ SR A TE A o RS SO0 R AR AR TR V4 W 1 AR SR R b T FE B
JUAR KA ) 5 SR RE S B A A B = Y T LL 8 a VDR XA RS T A 3R 7T RS2
1% X - 498 4 B B B 50 oo A R sl U0 b, A5 AR BN T B VAR X v 25 B RS B AR 3 R mT g 2 G

R 3 IREETF XM B0 B R IS BB kAR RDA 247

Table 3 Partial RDA analysis on the relative contribution of environmental factors to the community index of ground-active arthropods

FEHR Index HD socC SH SR CpS SM BD TK
TiHk# Contribution/ % 48.1 25.2 9.1 2.7 2.3 1.8 1.5 1.1

F 14.3 13.2 6.5 2.1 1.9 1.5 1.3 1

P 0.002 0.002 0.002 0.116 0.174 0.24 0.292 0.372
F84% Index pH CS HH FS EC SD TN HR
TR Contribution/ % 1.1 0.9 0.7 1.4 1.1 1.5 1 0.4

F 1 0.8 0.6 1.2 0.9 1.3 0.9 0.2
P 0.372 0.452 0.562 0.316 0.396 0.344 0.466 0.806

HD: A2 Herb density;SOC : +3E47 BBk Soil organic carbon;SH:#E A B Shrub height; SR K45 B Shrub richness; CpS: -3 Z ki ki
Soil clay plus silt content; SM: T3 /KL Soil moisture content; BD: T 3E4TE Soil bulk density; TK: + 34 Soil total kalium; pH: +HERZHHE Soil
potential of hydrogen; CS: - HEHIEMAL Soil coarse sand sontent; HH ; B & i Herb height; FS: T3E40#0 6 Soil fine sand content; EC ; -3 H1 5% Soil
electrical conductivity; SD:J#EAZEEE Shrub density ; TN : 134 % Soil total nitrogen; HR: FASF 5 B Herb richness
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