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Community diversity and temporal dynamics of spiders in alfalfa fields under
three different cropping patterns in Yinchuan Plain

Hu Wenchao' He Dahan' Guan Xiaoqing' Liu Junhe’ Zhao Zihua™

(1. School of Agriculture, Ningxia University, Yinchuan 750021, Ningxia Hui Autonomous Region, China;
2. Department of Biological Engineering, Huanghuai University, Zhumadian 463000,
Henan Province, China; 3. Department of Entomology, College of Plant Protection,
China Agricultural University, Beijing 100193, China)

Abstract: In order to explore the effects of cropping patterns on the species diversity and abundance of
ground-dwelling spiders, pitfall traps were used to capture the spiders in alfalfa fields under three differ-
ent cropping patterns, including alfalfa-wheat neighbor-planting, alfalfa-corn neighbor-planting, and al-
falfa-orchard intercropping in Yinchuan Plain. The diversity, richness, evenness, and dominance indexes
of spiders in three cropping patterns were also computed to examine the differences among them. The
temporal dynamics of the populations were modeled by using a Gaussian function, which could be used
to calculate population dynamics of spiders. A total of 2 761 spiders belonging to 12 families, 19 genera
and 28 species were collected. The dominant species were Pardosa astrigera, Nurscia albofasciata and
Gnaphosa kansuensis in the alfalfa fields. There were significant differences in the diversity, richness,

evenness and dominance index of the spider community between neighbor-planting pattern and inter-
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cropping pattern. The maximum value of diversity and dominance indexes of spider community in alfal-

fa fields under two neighbor-planting patterns appeared earlier (May 7 and May 18) than under the inter-

cropping pattern (July 3). The Gaussian function of spider community diversity dynamics indicated that

ground-dwelling spider community in alfalfa-wheat neighbor-planting fields had the longest growth

stage (121.92 d), while the spider community in alfalfa-corn neighbor-planting fields had the shortest in-

terval between two growth stages (49.2 d). The number of individuals in the spider community in alfal-

fa-wheat neighbor-planting fields reached the peak at early May, but at mid-May for other fields.
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Table 1 The structure and composition of ground-dwelling spider community in alfalfa fields
under different planting patterns in Yinchuan Plain
MK Individual
e Ly T
£} Family F1 Species EE-/NESE ETE-TOKRSE HfE-RENE B Proportion
Alfalfa adjacent Alfalfa adjacent  Alfalfa-orchard Total (%)
to wheat to corn intercropping
i kA EEZHLS 144 132 157 433 15.68
Titanoecida Nurscia albofasciata
R ARWk sp. (FF47E) 4 1 0 5 0.18
Lycosidae Lycosa sp. (to be identified)
PNEIRIE Lycosa coelestis 5 7 1 13 0.47
VUL Pardosa laura 3 0 0 3 0.11
25k Pardosa astrigera 329 469 187 985 35.68
L BEIEY Arctosa stigmosa 44 86 53 183 6.63
& SHHEWK Trochosa ruricola 1 1 0 2 0.07
JNERIREE Pirata yaginumai 18 0 0 18 0.65
H R HE Wk Alopecosa licenti 3 0 7 0.25
R R TR 18 4 22 44 1.59
Agelenidae Agelena labyrinthica
Ik S 27 34 5 66 239
Linyphiidae Hylyphantes graminicola
S kR FRABSE G R Gnaphosa sinensis 4 0 0 4 0.15
Gnaphosidae HE Wk Drassodes serratidens 3 11 11 25 0.91
H-ENE Y% Gnaphosa kansuensis 184 325 121 630 22.82
F ARG Wk Gnaphosa licenti 2 3 0 5 0.18
BRkR BRI 2 10 0 12 0.43
Theridiidae Enoplognatha margarita
HEEE S 1 0 0 1 0.04
Achaearanea tepidariorum
B} W Wk Asianellus fetivus 1 10 0 11 0.40
Salticidae Witk sp. (FF%5E) 0 1 1 0.04
Salticidae sp.(to be identified)
M A PP P 1 9 0 10 0.36
Tetragnathidae Tetragnatha pinicola
H SRR JIVIRE 1 W 6 10 0 16 0.58
Philodromidae Thanatus miniaceus
g kARl %ﬁﬁz&%Xysticus striatipes 47 48 3 98 3.55
Thomisidae HP AL & Xysticus hedini 33 38 32 103 3.73
= BEAESE Ik Xysticus pseudoblitea 2 5 13 20 0.72
ELYSA WA HT FE Wk Neoscona doenitzi 9 0 9 18 0.65
Araneidae FE CH IR Neoscona holmi 4 2 7 0.25
KNG ek Araneus ventricosus 0 0 3 3 0.11
HikH Bk (TP %E) 7 21 10 38 1.38
Opiliones Opiliones spp.(to be identified)

2.2 BEARREEE T AMPGEEFEEERBNH

3RS ST F A AR g 22 2 BT
(1) o R R MR R B0, B A -
INZEGRAVERE T 7 T bt R R R (4 b Al
2, FLUGE B E - TR BB, A — L[t ] A5

AT EERAR . WITZ A RS AL {EE
Bl AT RE SRR T, P R RS R SR AT B AR R S
(ELHE I B 2298 T 22408, X U AR U i
VA A bR e LA a6 il Xl 2 Wk v 11 22
Bt



276 (i 7/ AN S 45%:

2.3 EfEHESREEMEB AR B S

AN TRV PR AR T b 2 W AR v AR ) et ) B
BN, B /N ARVERL T 7 H b 2 Wl e
EAREES A 18 HikRIHR KA, 25 T 6 H 16 H
M7HSH2UGKRNEE, B 1E- R ER T i

WRIEVR (AMAKIE 5 H 27 kRl , 2557 A
SH—HE FHBEE,7ASH— A 17 BE R BT+
(FE12) . FfE S R sk i A siore
SHISHRRIEKME, Z/FF6 A8 HMTH 17H 2K
IR ENEAE

507 & BRE-DEPEER & HE-TRSEER = HE-RWEERES

Alfalfa adjacent to corn

Alfalfa adjacent to wheat
— SEYME Interpolation
== BEHIE Extrapolation

PiFhE Species diversity
\®) (3% ~
(=] (=] (=]

1 | !

—_
(=]
|

(=)
1

Alfalfa-orchard intercropping

0 1000

2000 3000

ANEE Number of individuals

1 =F AR T R AR B T UM AME B R B h 2

Fig. 1 Rarefaction curves based on species-individuals of ground dwelling spider communities in alfalfa fields

under three different cropping patterns
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Fig. 3 The violin plot of diversity, evenness, richness and dominance of ground-dwelling spider communities in alfalfa fields

under three different cropping patterns
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Fig. 4 Time dynamics modeling of diversity index for ground-dwelling spider communities in alfalfa fields

under three different cropping patterns
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falfa-orchard intercropping; GC: alfalfa adjacent to corn.
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Table 2 Time dynamics of diversity indexes for ground-dwelling spider communities in alfalfa fields

under three different cropping patterns

TR FREL FiE AR H# (H-H) Date (month-day)
Community index Planting pattern 4-25  5-07 5-18 527 6-08 6-16 6-25 7-03  7-17
ZAEMEAREL H g -/ N2 SRR 126 146 143 137 133 127 132 132 135
Diversity index Alfalfa adjacent to wheat
i - EREP R 138 140 143 141 135 135 137 135 131
Alfalfa adjacent to corn
R AR 148 154 153 148 150 155 160 1.63 1.58
Alfalfa-orchard intercropping
YIS EERR AL s -/ N2 AR 080 087 0.84 083 080 079 080 080 0.80
Evenness index Alfalfa adjacent to wheat
- EARAB R 083 086 0.83 083 078 078 077 076 0.73
Alfalfa adjacent to corn
T — A Bl AR 092 095 095 091 090 089 088 088 091
Alfalfa-orchard intercropping
iR BTG -/ DA EBER 026 027 029 031 032 034 032 032 031
Dominance index Alfalfa adjacent to wheat
S - RSP ER 025 029 029 029 032 032 033 034 035
Alfalfa adjacent to corn
[EE e NI (RS 023 024 024 026 026 027 024 023 021
Alfalfa-orchard intercropping
F o EAREL H g - /N2 R 139 184 182 168 165 164 172 180 175
Richness index Alfalfa adjacent to wheat
i - EREPER 154 155 152 141 139 146 154 146 146
Alfalfa adjacent to corn
R AR 145 151 150 139 132 123 123 127 137

Alfalfa-orchard intercropping

ANFRER BT AT DUV R A% 2 B AR B R Y S
T, AT AU S et RS 8 A3 A Bl . A ST Hp 3 Fp
B AT, /N B8 T s e Y (] VR AR X [] 2
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HHESE ,2016) o 3 UGB AAE AR 0T 5 75 HH b 9 Wik
HETS SR s AR TR e w WA AR A R L

TV Sh S R B LA Ay e R P31 &
R R SR SIS AT LU s R A
SRR T FAEM LR IR BRI S A S R A
Jr R AR A (BRI 45 ,2007) o ASBF9E % ] Gaussian
PRBIUII TR (5 5 FH b R WA 1 2 R 5T
= B B SR B A T R Bh S LG, I LA

G B bR /N e AT LUK 2 Ty L —
JE Gaussian PR AR f2 AT LUF ISR ) 34
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WA (] & A S TR) A R i e A %) i i) S 4 4
7 B R /N A FE LA i R AR At
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X T AR S Bl PRI (4 e ke i, ol T SR el o
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