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Effects of landscape structure and habitat characteristics on spider diversity in the
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Abstract; Top-down control from predators on herbivores provides an effective and economic means of control in the
agricultural landscape. Research into which factor, in areas at different scales, has the strongest effect on spider diversity is
beneficial to facilitate increasing the diversity of spiders. In most regions, spider diversity shows a declining trend, the

reasons behind which are not fully explained by available data. As a result, many researchers have focused on the protection
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of the biodiversity, however, in our study area, the agro-landscape along the lower reaches of the Yellow River, the current
level of protection is inadequate. We therefore set samples in the woodland habitat in our study area and, by comparing the
effect of different factors (landscape and environment variables) on the spider diversity in different scales (100, 200, 350,
500 m) , we tried to identify which factor in which scale had the most important effect on the spider diversity in the study
area. Spider abundance was selected because of its strong correlation ( P<0.05) with the number of species and then data
(i.e. the number of specimens that caught) were In transformed. In order to compare and rank the factors, we selected the
lowest Akaike Information Criteria values using the step AIC function within the MASS package in the R program. Owing to
the small sample sizes, we used AICc instead of AIC, and to measure the influence of each variable in every model, we also
calculation the Akaike Weights (Wi). To characterize the species of spider in relation to the three groups of herb coverage,
an indicator species analysis was undertaken using the IndVal function in the Labdsv package in R. The results showed that
the dominant spider species in the study area were Pardosa astrigena, Hitobia unifascigera, Pirata piratoides and Drassyllus
shaanxiensis. A different effect existed between factors and spider diversity in different scales, but the best scale to study
factor effect on spider diversity was 100 m. In spring, the most important factor influencing spider diversity was herb
coverage , followed by crop area, woodland area and distance from road. In summer, only herb coverage and herb height had
an obvious influence. Through IndVal value analysis, we found that different species of spider had different tendencies to
herb coverage, but the most of the spider species preferred high herb overage, especially the spiders in Lycosidae family.
However, a few spider species, such as Xysticus hedini Schenkel , Evarcha albaria, Achaearanea asiatica and Araneae, were
more frequently appear in woodland with Medium or Low herb coverage. According to the indicator species analysis, some
spider species also had a relatively high indicator value (>0.2), which was associated with High herb coverage. Examples
of such species are Pardosa astrigena, Hitobia unifascigera. This study demonstrates that herb is the most important of the
factors tested with respect to spider diversity. Therefore, increasing herb cover in the agricultural landscape would contribute
to an increase in the number of predatory arthropod and improve the abundance of predatory arthropod conducive to the

protection of biodiversity in the agricultural landscape and the controlling of biological pests in the terrestrial ecosystem.

Key Words: agricultural landscape; woodland habitat; herb; spider species; biodiversity; AIC; lower reaches of the
Yellow River
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Fig.1 Distribution map of farmland sampling sites in the study area
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Table 1 Explanatory environmental variable with different spatial scales

Eias GIINGS FoME-F KA Y b 22
Variables Spatial scale Range (' min-max) Mean + SD
MR /m? FOR
Woodland area 100m 236—6430 3247+1501
200m 3644—17797 822243791
350m 7422—55876 17688+9399
500m 7688—84004 30407+16855
A< H T AL/ m? FORBE
Crop area 100m 637—7158 3458+1596
200m 8775—26521 174814549
350m 34160—76982 5812410953
500m 75656—162117 122755420736
#HE Distance from road/m Jr Hb RUBE 18—1269 434+397
A N/ppm Jei Hb R 2.6—8.4 4.6+1.2
W P/ppm JE VN 13.8—21.4 18.1£2.3
# K/ppm Jei Hb R 7—114 29.3+26.2
HHUE Organic/ (g/kg) Jr 1 R 2—17.5 3.8+1.3
FAAY B Herb Height/cm Ji R 9—52 15.4£9.7
FRAE W 35 F Herb Coverage/ % Jei Hb R 5—82 20.4+16.1

http ; //www.ecologica.cn



6 1) BAFE A BT Al UL R LA AL R AR SRR X AR A bk 2 R 9 R i 5

3.1 MHLIERZ A

2014 4F 4 JA1 7 A XTI #T & i3 B B U R DXOMRHb A 355 PR %) Wik A B 5 X6 G A T ORE ) A, SR
A 21 Pk AL 565 Sk, Horp PR RE (2 8 R T SR B 10% B9 FhRE) 2 4 ) 20 501 O B 39k ( Pardosa
astrigena ) (168 3 , (IR SEL1Y 29.73% ) | HLAF A FEUk ( Hitobia unifascigera) (74 3k, 3R SELHY 13.10% ) |
Z’éﬂ(aE%(Pimm piratoides) (68 Sk . R 12.04% Kl y@@ﬁﬁ%(l)mssﬂlus shaanxiensis) (59 L , ]
REEN 10.44%) (B 2)

2014 4F 4 F AEbR AR S5 P LA AR Wik 294 Sk 1R 14 B H IR R B AR (79 Sk, BT REHLA AR B
9 26.87%) , BV ILATIR (47 S, o5 BT A FEHUATZR SR 15.99% ) | B A FEIk (45 Sk, o T A R AR S 80
15.31%) , TS T340k ( Erigone prominens) (30 3k, /5 PG FEHIAH 2 B2 10.20% ) , A 5 Ak o9 AR50 44 /N F
10 3k, 7 AAEMHLA: 35 Py A AR Wk 271 Sk, 2 J@ 18 ., H LA A B YWk (89 Sk, o BT A R b AR AR A B
32.84%) KRR (41 Sk, i BT RE M AR 00 15.13% ) , SR A5 Gk (29 Sk, o BT R 4 1R B 4800
10.70% ) , H ol % ( Gnaphosa kansuensis) (28 3k, i B A7 A M F B 10.33%) , 47 10 Ffidisk i) >4 %k
B/ 10 3k,

200
'_}gmo ]
<
£
o= 120
RS
% S
> S 80
3
£ 40 H H
g |
0 L 1 L L L L ||‘Iw|—||,_||l_|||—|||—|w L L 1 L L L L )
B R R BB NI I IS SIS I SIS I NI SIS IS
S <= a S 2 =3 = = RS = S = N SES S
RHEHES A E B BRI S S HI A M B0 BERSHIRIES 2
HS MBS XS HES NI BN IS BN RS ET B ASESSI I 5883
S K A M RS RS IS o N RO T H o RS TS HSERE "I B :S
S @S s XS o S 2 g TS SR S 45 S TS T3
¥ 55 17y s SHEgWS EMg ¢ oThame® w8 S
T S - R S 383 22 5 %% & % £ 0§ %
<8 ESNSES S 8 4 g S £ g g 3 ~ 83 5
Is§] 4 S S 3 % N g g\ E < ]
N S < B S £ = =

B2 AEFHGKESE

Fig.2 Abundance of different species spider
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Fig.3 Effects of explanatory variable on the spider diversity in different scales
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Fig.4 Wi value of different explanatory variable
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F2 WSMBESEIEREE TH IndVal &

Table 2 IndVal value of spider with different herb coverage

Fi Bt TR B 7 B rhR A T TG e 5
Species Family High herb coverage Medium herb coverage Low herb coverage
559k Pardosa astrigena ARRFL 0.28 0.15 0.17
FOIKARk Pirata piratoides AR kAL 0.22 0.12 0.11

25 SEREWR Trochosa ruricola ARIRFL 0.15 0.13 0

H S Alopecosa albostriata ARIARFL 0.23 0 0

HF 124k Gnaphosa kansuensis N A 0 0.14 0.12
BEPE AL AT YR Drassyllus shaanxiensis N R 0 0.31 0.31
WM LR Hitobia unifascigera N AR 0.48 0.14 0

FE15 8k Erigone prominens MLARFL 0.12 0.13 0.13
FAYA Rk Ummeliata LR 0.25 0 0

R ALk Xysticus hedini Schenkel i 0 0.10 0

H Bk Evarcha albaria BRI kR 0 0.13 0

FE LT RS Bk Araneae B HRR 0 0 0.10
WIS WR Achaearanea asiatica R kR 0 0.10 0
SFEH R Atypus heterothecus Hi R 0.10 0 0

4 gLt

SRS ZR PR B AR AN [R) 245 0 MR SRR R R R A e — E W 22 5% . DL IS RUEE 100 m #9230 M & 2R
] | 7 2 A% RO IR 22 R R MR B R ) R B A AL B, LU A T AR | B bR i T AR, R
FIREL A i JRE 0T U 2 M /) 5 SR 23 et A L 0 i 32 00 B8 0 Wk 25 A P 2 MR i R, LA S W AR P 358 8 3R 0 HLE
MaPAR /0N o Xk HE P 22 Sl R 2 (1) HEL O ot B8 K W 22 A5 P 140 2 I — LA 3, T by T 5 DXV M A 5 A
(R A 2 — AR AR SR H IV 4 AR 5 A0 HE B s B 52 S BRI 6T ik 2 A5 P PR 522 i ol o 2 2
%, (HEEE AR B0k A gm A T BB, X Mk 2 RO R it Rl 2 2% 5 (2) 75/ 5 R T

LSRR 1 RS IR A A A — i RS2, (R B e RS MR AR A s . 2 v TRt
AT AR YRR, BT | AR R D T AR 22 DA Al B, DR A S B 3 %) A TSl S ARt 4k
B RAFT ., [RIAE o TP P R AR AR Bl ot R e PR AT, /N 8y vt o RS A 355 A FG P ) LR A, AN
R I A 2 A V0] TE B T SR B A I T R B A S B (i B A g L R ) | X IR R
Ui, BEREIR B B Itas (R ) , WRER LS E pOMT St . PRI AE R 2=, A T IR RR | S R S T B0
WHVR AP A — S ORI, T 2= 5 DU L3
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PRI | A2 A A7 AR HOAR A ) S R I 300, DR L e 458 35 b — 20 ) WO 5 AR A X K ke 22 4
M7= A B RE D, LD S AN ] AR Aol o R B R/ N 4 D BRI 22 R 5 A i P AR S e T D B R
2 AP, SRRSO R (CFG PP A A 10 LRl S IR B A TR ) AT 1) T e AR B T v A
AR AL Z R R YRR (R ) , USSR U 2 000 5 RS A & S T, ol T80 20 Wik A 2k
(Z OB D Wk ) 2835 I VESF 22 57, J0 4t R s S S ) T b IR R, R AR HEA T
DR AL I | BEHEAT A2 T 235 B 25 I, 38 T AN () S R b M, B2 e VR A e ) 2 R R T 3 ) R
R TAE,

AR A 8 B AR R X VR Y A P A iR R ), 5 BRI AR 356 8l T4, S bR s N R AR 0 IR 32
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