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Effects of returning farmland to forests on a ground-dwelling spider ( Araneae)
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Abstract: The spatial extent of plantation forests continued to increase after the Grain for Green Project (GGP) started in
January 2002 in China, with more than 20 thousand km® forests developed from 1999 to 2008 throughout the entire country.
From 2012 to 2014, the purpose of Beijing's plain reforestation project was to increase the spatial extent of the forest area in
the administrative sub-units that make up the city of Beijing with a plains habitat. In the GGP, one third of the farmland in
this region has been replanted with trees to increase the extent of the green area and improve the environment. However,
considerable controversy remains related to whether afforestation can effectively result in the conservation of biological

diversity. The objective of this study is to explore the effects of afforestation on the ground-dwelling spider community and
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evaluate the effects of the GGP on the ecosystem and biodiversity during afforestation. From March to September 2014 and
2015, pitfall traps were used to collect ground-dwelling spiders every 10 days in habitats that had been returned to forests
from farmland for 2 and 3 years, respectively, in Shunyi District, Beijing. Ground-dwelling spider communities were
compared between two adjacent habitats, a former non-crop habitat and an afforested habitat. A total of 18 pitfall traps were
placed in the same randomly selected pattern in both habitats. During the investigations, we collected a total of 1465
individuals from eight families, 18 genera and 32 species in 2014, and a total of 2186 individuals from 10 families, 25
genera and 45 species in 2015. Afforestation within the study sites had a positive effect on ground-dwelling spider diversity
over the first 3 years. The species of ground-dwelling spiders present changed with afforestation; total species richness
increased and some of the farmland spiders were not found in afforested habitats. In 2014, species richness and a diversity
index of ground-dwelling spiders in former non-crop habitats were significantly higher than in afforested habitats (P < O.
01). In 2015, the diversity index in former non-crop habitats was still significantly higher than in afforested habitats (P <
0.01) , while species richness in former non-crop habitats was significantly higher than in afforested habitats (P < 0.05).
An evenness index in the two habitats was not significantly different in both 2014 and 2015. In the second year after
afforestation, the peak of the ground-dwelling spider activity density in former non-crop habitats occurred in mid-June,
which was 1 month earlier than that in the afforested habitat. In the third year after afforestation, the ground-dwelling spider
activity density exhibited similar trends in both habitats; that is, in both habitats the peak of activity density occurred at the
same time in early July. The results show that in the first years of habitat alteration, the ground-dwelling spider community
in the afforested habitat was still in a stage of community reconstruction, and the community’s stability increased year by
year. Returning farmland to forests influenced the original farmland ecosystem through changes in the vegetation type,
structure and management practices. As the forests mature, additional effects on spider species at the site are expected
because of changes in light conditions, microclimate, vegetation and so on. Therefore, the effects of returning farmland to
forests on the ground-dwelling spider community will need further study over time. The aim of this study is to determine
whether afforestation contributed to enhancing biodiversity and conservation. Studying the process of change in biological

communities after habitat alteration is of great theoretical significance.

Key Words:; activity density; community stability; ground-dwelling spider; pitfall trap; returning farmland to forests
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asiaticus (1.02% ) G HR R A, licenti(1.02%) R RAESELR X. hedini(1.02% ) N & WLF,

2015 AF R A B b R AR MR R AR 2186 Sk, M5, A ISR JE T 10 B 25 J8 45 Fh, o gk ik
(33.76% ) FIIRF-E8kK (15.23% ) BRIGEIIER (10.84%) | 25k (10.80% ) 2 L35 A, Bt fE Bk (4.43% ) &
SEREWR (3.84% ) FI BRI (3.34%) \ = BEAE 0tk (2.83% ) \FAIBIRI Ik Oedothorax feminea (2.10%) 3V P AT itk
(1.69%) AR (1.69%) bk IR AEBE WK (1.24% ) K IAESK Z. davidi(1.19%) 9% WAN, 45 FE 31 A )
AR SR A 3 110 o ke ) o 28 R R LR 1
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Table 1 A statistic table of ground-dwelling spider in former non-crop habitat and afforested habitat in 2014—2015

A a Habitat a" MAF b Habitat b

F Species

2014 2015 2014 2015
F1 8Lk Alopecosa albostriata Grube 3943 (42.279) 401(31.98) 198(37.15) 337(36.15)
B3k Pardosa astrigera L.Koch 82(8.80) 69(5.50) 224(42.03) 167(17.92)
FICTF W% Gnaphosa licenti Schenkel 132(14.16) 268(21.37) 16(3.00) 65(6.97)
BEECHIUE P. hedini Schenkel 101(10.84) 83(6.62) 37(6.94) 154(16.52)
BIEACHEWR Xysticus ephippiafus Simon 60(6.44) 59(4.70) 8(1.50) 38(4.08)
F SEREWR Trochosa ruricola Degeer 24(2.58) 67(5.34) 2(0.38) 17(1.82)
ZBEAEE R X, pseudobliteus Simon 16(1.72) 23(1.83) 18(3.38) 17(1.82)
FRABSEIE WK G. sinensis Simon 16(1.72) 26(2.07) 8(1.50) 11(1.18)
WG AEME I X, hedini Schenkel 14(1.50) 23(1.83) 1(0.19) 4(0.43)
WYNAERE Zelotes asiaticus Boes.et Str 14(1.50) 37(2.95) 1(0.19)
BT Z. wuchangensis Schenkel 11(1.18) 20(1.59) 1(0.19) 2(0.21)
H 88k Evarcha albaria 1..Koch 8(0.86) 5(0.40) 4(0.75) 9(0.97)
HIFCHERIE A. licenti Schenkel 8(0.86) 28(2.23) 7(1.31) 45(4.83)
S Hlsk Haplodrassus pugnans Simon 5(0.54) 1(0.08) 2(0.21)
hEEE Bk Clubiona pseudogermanica Schenkel 5(0.54) 3(0.24) 1(0.19) 3(0.32)
KTAFWk Z. davidi Schenkel 4(0.43) 22(1.75) 2(0.38) 4(0.43)
Bk Agelena silvatica Oliger 3(0.32) 4(0.32) 1(0.11)
BB JRE I Oedothorax feminea Boes.et Str 3(0.32) 30(2.39) 1(0.19) 16(1.72)
RGPk Drassodes serratidens Schenkel 2(0.21) 12(0.96) 1(0.19)
5 G 1% Micrargus subaequalis Westring 1(0.11) 11(0.88) 1(0.11)
WU SR 2k A, difficilis Fox 1(0.11) 8(0.64) 10(1.07)
FEURE Zelotes sp. 3(0.32) 17(1.36) 5(0.54)
B KR Clubiona sp. 1(0.11) 7(0.56) 6(0.64)
IR Xysticus sp. 2(0.16) 1(0.19) 1(0.11)
HAEHFh Other species 24(2.58) 28(2.23) 2(0.38) 18(1.93)
SAMAREL Total number of individuals 932 1254 533 932
HEHIFPEL Total number of numbers 30 45 20 33

1) Wi a: JFARVER A BEARHT 52) AR b SR BRE SRR ;3) BEAEARF o FUBRHT b 769825 101 18] I R s 31 B sk Rl i AR 2 5 4) 5
5 A IR 7 I 0 ) 2 A A 8 A S0 ) el S ke 5 o P B o P 0
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Table 2 Number of ground-dwelling spider family, genus and species in the studied habitats before and after GGP

A4y Year Bl Family J& Genus il Species
201112 10 19 26
2014 8 18 32
2015 10 25 45
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Fig.1 Average values of ground-dwelling spider species richness, diversity index and evenness index in the studied habitats before and after

GGP(Mean=SE)
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Fig.2 Ground-dwelling spider density variation in two types of forests in 2014 ( Mean+SE)
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Fig.3 Ground-dwelling spider density variation in two types of forests in 2015 ( Mean+SE)
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