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Abstract: Ground-dwelling spiders were collected using pitfall traps from five different habitats (walnut grove, maize field,
apple-peony intercropping orchard, secondary forest, and flower belt) to explore the effects of various habitats on the distribu-
tion of spiders in the agricultural landscape of Taihang, Wu’an City mountain area. The distribution of spider diversity and
their correlation with the local habitat factors were analyzed. The results showed that walnut grove conserved significantly
higher Shannon-Wiener diversity of spiders than the other four habitats. The spider richness was significantly higher in walnut
grove, secondary forest, and flower belt than in apple-peony intercropping orchard and maize field; although, apple-peony
intercropping orchard and flower belt significantly conserved spider abundance more than the other three habitats. A decrease
in spider abundance was due to the field disturbance; however, the spider richness increased with increasing of vegetation
complexity, while there was a negative correlation between spider abundance and the vegetation structure complexity. More-
over, the abundance of spiders increased with an increase in the understory litters. Understory litter was the most important
factor which determined the spider composition; spider assemblage composition was homogeneous in maize fields, ap-
ple-peony intercropping orchard, and flower belts, whereas they were heterogeneous in walnut groves and natural forests. The
results of this study indicated that walnut groves, apple-peony intercropping orchard, and intercropping flower with chestnut in
the transition zone between agricultural landscape and natural landscape could contribute to spider conservation. Factors of
different habitats had different relationships with different spider communities; for example, the Lycosidae prefers the ap-
ple-peony intercropping orchard and the flower belt with significant human interference. Therefore, the production management
should combine the unique habitat conditions to conduct reasonable protection and efficient utilization of the corresponding spi-

ders. Our results provide guidance for the management and biodiversity conservation of agricultural habitat in the study area.

Keywords: Semi-natural habitats; Biodiversity protection; Spider; Habitat factors; Community structure
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F1 HRRARDEEEVEEERER
Table 1 General information of vegetation of different habitats in the study areas
. . . . . Litter depth
Habitat Plant richness Vegetation community structure Herb coverage (%) Human disturbance (cm)
Walnut grove 21.25+1.71 T . 31.25+6.29 No 4.05+0.66
Tree + shrub + herbaceous vegetation
Maize field 14.50+1.73 Only maize 82.50+6.45 Badly 0.62+0.16
- _ 17.75%1.71 - , 39.0041.15 Medium  1.80+0.23
Apple-peony intercropping orchard Shrub + herbaceous vegetation
Secondary forest 40.25+7.63 o , 40.25+13.04 No 5.97+0.92
Tree + shrub + herbaceous vegetation
Flower belt 43,7543 40 +  Shrub +therbaceous vegeta- 782542 36 Low 2104033
ion
53.6% 11.5% 14 43
(redundancy analysis, RDA) ( 2
(detrended correspondence analysis, DCA) 5 (Lycosa labialis)
i 18.7%
, RDA ©) (Pireneitega spinivulva) 5.6% (Haplodrassus
(7 (D) S) dentatus)  5.9% (Zelotes wuchangensis)
(P) (pH) , 8.0% (Ummeliata feminea)  5.2%;
Canoco 5 137] 7 (Alopecosa pulverulenta)
g s in 20.9% (Arctosa meitanensis) 10.3%
2 ERITH . o
R 7 (Xysticus ephippiatus)  13.0%
2.1 (Pireneitega spinivulva) 6.6%
5 3626 (Drassyllus vinelis)  6.6% (Raveniola
19 59 - 27 1327 hebeinica)  8.4% (Stemmops nipponicus)
27 1319 , 32591, 7.9%; 3 39.1%
39 251 23 138 (Drassyllus vinealis)  8.7%
(Lycosidae) (Thomisidae) 6.5%; - 1
(Gnaphosidae), 85.8%; 2 55.9%
63.1% 12.0% 10.0% (Pardosa 20.6% ,
astrigera) (Xysticus ephippiatus), , -
R2 FREELEBHRBREEEM
Table 2 Composition of spiders communities at different habitats
Individuals number
Family Species Total
Agelenidae Sp.1 Agelena labyrinthica (Clerck, 1757) 2 6 2 5 4 19
Sp.2 Pireneitega spinivulva (Simon, 1880) 14 3 16 39 2 74
Cheiracanthiidae Sp.3 Cheiracanthium pennyi O. P.-Cambridge, 1873 1 0 0 1 0 2
Clubionidae Sp.4 Clubiona jucunda (Karsch, 1879) 2 0 0 0 2
Sp.5 Clubiona pseudogermanica Schenkel, 1936 5 0 0 10 15
Ctenidae Sp.6 Anahita fauna Karsch, 1879 5 4 8 16 9 42
Dictynidae Sp.7 Cicurina 0 0 0 0 1 1
Gnaphosidae Sp.8 0 0 0 3 0 3
Cladothela oculinotata (Bosenberg &Strand, 1906)
Sp.9 Drassodes lapidosus (Walckenaer, 1802) 4 2 2 7 0 15
Sp.10 Drassyllus vinealis (Kulczynski, 1897) 7 12 46 39 17 121
Sp.11 Gnaphosa sinensis Simon, 1880 0 0 9 0 1 10
Sp.12 Haplodrassus dentatus Xu & Song, 1987 15 0 0 12 0 27
Sp.13 Micaria dives (Lucas, 1846) 1 0 0 2 0 3
Sp.14 Zelotes asiaticus (Bosenberg & Strand, 1906) 20 0 1 29 0 50
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&R
Individuals number
Family Species Total
Gnaphosidae  §p.15 Zelotes exiguus (MUller & Schenkel, 1895) 6 1 14 11 19 51
Sp.16 Zelotes wuchangensis Schenkel, 1963 20 0 5 1 24 50
Linyphiidae Sp.17 Agyneta nigra (Oi, 1960) 2 0 0 0 2
Sp.18 Agyneta subtilis (O. P.-Cambridge, 1863) 0 0 1 0 1
Sp.19 Dicymbium 1 0 0 0 1
Sp.20 Erigone atra Blackwall, 1833 1 0 0 0 17 18
igtjtlhonarium taczanowskii (O.P.-Cambridge, 1873) 0 0 4 0 26 30
Sp.22 Nematogmus sanguinolentus (Walckenaer, 1841) 3 0 0 0 0 3
Sp.23 Ummeliata feminea (Bdsenberg & Strand, 1906) 13 0 1 0 36 50
Sp.24 Unknown 0 0 0 1 0 1
Lycosidae Sp.25 Alopecosa albostriata (Grube, 1861) 1 0 1 0 25 27
Sp.26 Alopecosa licenti (Schenkel, 1953) 1 1 0 4 0 6
Sp.27 Alopecosa pulverulenta (Clerck, 1757) 1 0 0 124 0 125
Sp.28 Arctosa meitanensis Yin et al., 1993 1 0 0 61 0 62
Sp.29 Lycosa labialis Mao & Song, 1985 47 9 11 6 0 73
Sp.30 Pardosa astrigera L. Koch, 1878 12 54 1139 0 737 1942
Sp.31 Pardosa hedini Schenkel, 1936 2 2 7 3 26 40
Sp.32 Piratula piratoides (Bosenberg & Strand, 1906) 0 0 1 0 0 1
Sp.33 Trochosa ruricola (De Geer, 1778) 4 0 1 1 7 13
Miturgidae Sp.34 Zora lyriformis Song, Zhu & Gao, 1993 2 0 0 0 0 2
Nemesiidae Sp.35 Raveniola hebeinica Zhu, Zhang & Zhang, 1999 3 0 1 50 15 69
Nesticidae Sp.36 Nesticella mogera (Yaginuma, 1972) 1 1 0 0 0 2
Oecobiidae Sp.37 Uroctea lesserti Schenkel, 1936 0 1 1 0 0 2
Oxyopidae Sp.38 Oxyopes licenti Schenkel, 1953 0 0 0 1 1 2
Philodromidae  gp 39 Philodromus rufus Walckenaer, 1826 0 2 0 1 0 3
Sp.40 Thanatus miniaceus Simon, 1880 0 4 20 2 26 52
Salticidae Sp.41 Asianellus festivus (C. L. Koch, 1834) 7 2 0 18 0 27
Sp.42 Euophrys frontalis (Walckenaer, 1802) 0 1 1 3 0 5
Sp.43 Evarcha albaria (L. Koch, 1878) 5 0 7 4 0 16
Sp.44 Modunda aeneiceps Simon, 1901 0 0 0 0 1 1
Sp.45 Myrmarachne formicaria (De Geer, 1778) 3 0 0 0 0 3
Sp.46 Plexippoides regius Wesolowska, 1981 1 0 0 1 0 2
Sp.47 Sibianor proszynski (Zhu & Song, 2001) 0 3 0 0 0 3
Sp.48 Sitticus penicillatus (Simon, 1875) 0 2 0 0 14 16
Sp.49 Sitticus sinensis Schenkel, 1963 0 2 0 0 4 6
Theridiidae Sp.50 Enoplognatha 2 1 0 0 0 3
Sp.51 Episinus affinis Bosenberg & Strand, 1906 0 0 0 1 0 1
Sp.52 Phycosoma sinica (Zhu, 1992) 0 0 1 12 0 13
Sp.53 Stemmops nipponicus Yaginuma, 1969 2 0 0 47 2 51
Thomisidae Sp.54 Ebrechtella tricuspidata (Fabricius, 1775) 0 1 0 0 0 1
Sp.55 Xysticus conflatus Song, Tang & Zhu, 1995 3 1 0 0 4
Sp.56 Xysticus ephippiatus Simon, 1880 21 23 23 77 272 416
Sp.57 Xysticus pseudobliteus (Simon, 1880) 0 0 0 0 12 12
Titanoecidae  Sp.58 Nurscia albofasciata (Strand, 1907) 3 0 2 0 10 15
Trachelidae Sp.59 Trachelas japonicus Bésenberg & Strand, 1906 7 0 2 10 0 19
Total 251 138 1327 591 1319 3626
I: ; 10 5 1I: - ; IV: ; Ve I : walnut grove; II: maize field; III: apple-peony inter-

cropping orchard; [V: secondary forest; V: flower belt.
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Fig.3 Spider community diversity indexes in different habitats
I: ; L: ; I - ; IV: ; Ve (P<0.001) I :walnut

grove; 1I: maize field; III: apple-peony intercropping orchard; IV: secondary forest; V: flower belt. Different lowercase letters indicate significant
differences among habitats (P<0.001).
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Table 3  Correlation of habitat factors with richness and abundance of spider community
Factor Coefficient Standardized coefficient  Sig. (P) Regression model
Constant 12.500 0.001 y=12.500-1.7507+4.5008
Richness .
Human disturbance (7) -1.750 -0.379 0.006
Plant community structure (S) 4.500 0.626 0.000
Constant 1913 0001  ¥=1.913-0.1877-0.8525+0.419D
Abundance .
Human disturbance (7) —0.187 —-0.396 0.000
Plant community structure (S) —0.852 -0.733 0.000
Litter depth (D) 0.419 0.607 0.000
2.4
4 , 2.5
, Monte Carlo (D)
, (S) (7) (P)
© ;
- , 5 78.2%,
3 , s 41.1%( 4)
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Table 4 Analysis of effects of environmental factors on spider community composition based on Monte Carlo significance test of
the RDA models

F P
Environmental factor Explanation rate (%) F value P value
Litter depth (D) 41.1 12.6 0.01
Plant community structure (S) 159 6.3 0.01
Human disturbance (7) 6.9 3.1 0.03
Plant richness (P) 10.3 6.0 0.01
Herb coverage (C) 4.0 2.5 0.02
+ \A
- s 3 iTie
- Sp234.Sp.17
S 33SPA'252 45Sp.29 3 Alpha
X X P.
P27 sphig &
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Fig. 5 RDA ordination plot of environmental factors and

spider community composition
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