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The effect of Flaveria bidentis litter decomposition on the structure of ar-
thropod communities
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Abstract: An investigation was conducted between fall 2014 and 2015 to illustrate litter decomposition of
the non-native plant species Flaveria bidentis and its effects on the structure of local arthropod communities.
The survey was implemented in four different habitats, including forestland, cultivated fields, uncultivated
land and ditches, which were all invaded by F. bidentis. The collection yielded a total number of 17,466 indi-
viduals belonging to 8 classes from 18 orders dominated by Arachnoidea and Psocoptera. In all habitat types,
the numbers of arthropod individuals collected from F. bidentis treatments were noticeably more than those
collected from neighboring plants as a control treatment (by 11-53%). Throughout the survey season, species
richness and diversity index of arthropods were usually higher in the F. bidentis litter than those in the con-
trol, and reached significant levels at the peak of F. bidentis growth. Results also showed that F. bidentis litter
decomposed faster than the litter of neighboring plants. Other results also suggested that the effects of F. bi-
dentis litter on arthropod might be associated with the extent of human disturbance, indicating that habitats
rarely visited by humans such as uncultivated land and ditches might be affected more than forestland
and cultivated fields, which had greater intensity of human activity. In summary, the invasion of F. bidentis
changes the community structure of arthropods and increases the diversity of arthropods in four habitat

types.
Key words: Flaveria bidentis; litter; decomposition; arthropods; biodiversity

AR I H: 2016-02-18; #2352 H #i: 2016-04-15
FEH: A stEAT b (k) BHJF £ 15(201103027)
* J#IAE#E Author for correspondence. E-mail: fuweidong@caas.cn



11 3

P BTV JRVE D 3 X5 IR S VR v S5 A TR R 1289

AN SR NAZ & B 1 — 305y, BTl
PRGBS, X AR A=) 2 R I ™ R AR A G T
(Mack et al, 2000; 3771555, 2002). PHAT A RIED)
ERE R AR Z L RENREYR S R
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FERFE D, e e = ok 358 42 W % REVE I BIE 5T (5
EWAE, 2005; HRAEFLE, 2010). IS LA
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FEFEE (Wood et al, 2012; £ 45, 2012).
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ponica) N E, 5258 WK HIG BN, A H L& T
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AP, PO SRR AR H S A v SR L
il o

PVEY R (R AR PR R (FHELL, 2012):

Le(%)={(Xo— X1)/Xo}*100 (4)
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54.15%; X 18 40 4l 35 1,438 3k, & B 3R &0
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o AR FASKEE N H S E R LSS 0k
H. MEBHSEBE, HRAME L. LI g
i H Wik B U H AR 2 BERSN TR,
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KA 2 BER KT X IR, HLA5 2 B fE A EE 4
N WL, AR B O FR A S
32 AMERHAEYSRRESTRIIBES
(L&ES

PR AR 58 A R W 1) O3 i Eh A 5 T B AL
B & WK 1-a. 20154E7-9H, ALHY4L 5% G
FPRTE) AR R B R (Ly > 10%), AbFRZAL, =
12.90%) 5% FEZH (L, = 11.63%)357E7 H ik & =i, 8
A i BT TE ) A Rk 2 B m T AP =
0.008), HA&H M ERAREE 2016512 H kb4 R
TR 21K 97.10%, X HE2H BRI 2k 22 1593.83%,
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Fig. 1 Dynamic of net loss percent of litter and the number of arthropods in four habitats. a, Forestland habitat; b, Cultivated field

habitat; ¢, Uncultivated land habitat; d, Ditch habitat.
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H, WEHAETH (7583k)iE f e, X478 H
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Fig. 2 Annual variation of species richness of arthropod in four habitats. a, Forestland habitat; b, Cultivated field habitat; ¢, Uncul-

tivated land habitat; d, Ditch habitat.
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Fig. 3 Diversity index of arthropods in four habitats. H, Shannon-Wiener diversity index; D, Simpson-Yule index; E, Pielou even-
ness index. a, Forestland habitat; b, Cultivated field habitat; ¢, Uncultivated land habitat; d, Ditch habitat.
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Appendix 1 Community structure of arthropods in four habitats

Eyic M AE8E Forestland habitats A4S Cultivated field habitats SicHiZERE Uncultivated land habitats VA UEAESE Ditch habitats
Taxa AbFEZ Treatment XtHEZH Control WEFRY] Treatment 4L Control KEFEAL Treatment X R4 Control AbFEZ Treatment XTHE4L Control
MRS M2 AMEE X2 MR HNEZE MR X2 MR LS ES -2 A% X ZRE AR LS ES - MR N ZE
Individ- Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative
uals abundance abundance abundance abundance abundance abundance abundance abundance
18 H - Arachnoidea 1,036  61.01 793 55.15 1,100 59.85 757 62.82 1,882 71.53 1,540 71.33 2,060 60.36 1,860 60.31
Wk H Araneae 42 2.47 9 0.63 59 3.21 43 3.57 36 1.42 30 1.39 66 1.93 54 1.75
)2 H Collembola 107 6.3 88 6.12 49 2.67 56 4.65 243 9.24 197 9.12 311 9.11 272 8.82
yeL LN 1 0.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lithobiomorpha
3R H Stylommatophora 1 0.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%/ H Isopoda 9 0.53 4 0.28 3 0.16 7 0.58 6 0.23 4 0.19 35 1.03 30 0.97
X2 H Entotrophi 7 0.41 10 0.7 3 0.16 0 0 0 0 3 0.14 1 0.03 1 0.03
Zi4rH Symphyla 0 0 0 0 0 0 0 0 2 0.08 0 0 1 0.03 0
A% H Lithobiomorpha 0 0 0 0 0 0 0 0 0 0 1 0.05 0 0 0
M5 H Psocoptera 359 21.14 398 27.68 504 27.42 288 23.9 320 12.16 262 12.14 739 21.65 665 21.56
M5k} Psocidae 359 21.14 398 27.68 504 27.42 288 239 320 12.16 262 12.14 739 21.65 665 21.56
[7)# H Homoptera 2 0.12 6 0.42 0 0 0 0 9 0.34 0 0 2 0.06 0 0
2L EL Kermesidae 2 0.12 0 0 0 0 0 0 9 0.34 0 0 2 0.06 0 0
- H Hemiptera 7 0.41 16 0.98 7 0.38 7 0.58 28 1.06 23 1.06 14 0.41 30 0.97
%%} Pentatomidae 5 0.29 7 0.49 7 0.38 4 0.33 16 0.61 16 0.74 11 0.32 21 0.68
KR Lygaeidae 0 0 0 0 0 0 1 0.08 11 0.42 0.23 2 0.06 0.23
1ei&FL Anthocoridae 0 0 2 0.14 0 0 0 0 0 0 0 0 0 0
2L} Pyrrhocoridae 2 0.12 5 0.35 0 0 2 0.17 1 0.04 0.09 1 0.03 0.06
4 H Coleoptera 17 1.01 20 1.39 19 1.03 9 0.75 8 0.3 12 0.56 23 0.67 29 0.94
IR Passalidae 3 0.18 0 0 1 0.05 0 0 0 0 0 0 1 0.03 0 0
% HE} Curculionidae 1 0.06 0 0 0 0 1 0.05 3 0.09 0.06
B5 R 0 0 0 0 1 0.05 0 0 0 0 0 0 3 0.09 1 0.03

Tenebriondae




S MIbAEBE Forestland habitats & WAE5% Cultivated field habitats tHbAEEE Uncultivated land habitats VA UEESE Ditch habitats
Taxa KhEEZ] Treatment XFHE4H Control ALHEZH Treatment T4 Control KEEEZ] Treatment XtHE41 Control KeEEZ] Treatment XFHE4H Control
MEEL MNZREE MR AHX 2 B MRS MR AMAEEL R ZEE AR AHX 2 B AMAEEL M2 A AHX 2 B AMAEL AHX 2 B
Individ- Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative
uals abundance abundance abundance abundance abundance abundance abundance abundance
MR} Chrysomelidae 0 0 1 0.07 0 0 1 0.08 0 0 0 0 0 0 0 0
BH AL Coccinellidae 0 0 1 0.07 0 0 1 0.08 0 0 0 0 0 0 0 0
& H R} Scydmaenidae 9 0.53 11 0.76 6 0.33 6 0.5 7 0.27 3 0.14 8 0.23 9 0.29
HY R R 1 0.06 1 0.07 1 0.05 0 0 0 0 0 0 0 0 0 0
Scaphidiidae
Bk Ostomatidae 0 0 0 0 0 1 0.08 0 0 0 0 0
JNEE R 2 0.12 0 0 0 0 0 0 0 0
Mycetophagidae
H H %h 41 Coleoptera 1 0.06 6 0.42 10 0.54 0 0 1 0.04 8 0.37 8 0.23 17 0.55
X H Diptera 12 0.7 18 1.25 19 1.03 4 0.33 8 0.3 20 0.93 24 0.72 30 0.97
PRl Cecidomyiidae 6 0.35 5 0.35 7 0.38 3 0.25 4 0.15 7 0.32 7 0.21 8 0.26
Ik} Culicidae 0 0 0 0 0 0 0 0 0 0 0 0 6 0.18 14 0.45
Kisek} Tipulidae 0 0 0 0 0 0 0 0 0 0 1 0.05 2 0.06 3 0.1
FFigkl Chloropidae 1 0.06 0 0 0 0 0 0 1 0.04 0 0 1 0.03 0 0
frigf iRl Syrphidae O 0 1 0.07 0 0 0 0 0 0 0 0 0 0 0 0
FKHT 4 Hy 0 0 0 0 0 0 0 0 0 0 0 0 2 0.06 0 0
Stratiomyidae
X H4h 4 Diptera 5 0.29 12 0.83 12 0.65 1 0.08 3 0.11 12 0.56 6 0.18 5 0.16
JE# H Hymenoptera 70 412 59 41 60 3.26 26 2.16 70 2.67 40 1.85 92 2.7.0 75 2.43
ICRE Formicidae 51 3 42 2.92 34 1.85 11 0.91 47 1.79 24 1.11 59 1.73 41 1.32
iRl Apidae 1 0.06 0 0 0 0 0 0 3 0.11 1 0.05 1 0.03 0 0
4/ EL Pteromalidae 15 0.88 13 0.9 26 1.41 14 1.16 15 0.57 14 0.65 23 0.67 29 0.94
Wil AL 1chneumonidae 1 0.06 4 0.28 0 0 0 0 1 0.04 0 0 2 0.06 0 0
&%l Tenthredinidae 1 0.06 0 0 0 0 0 0 2 0.08 1 0.05 4 0.12 5 0.16
%Al Braconidae 1 0.06 0 0 0 0 1 0.08 0 0 0 0 1 0.03 0 0
Ief/Ni&RL Aphelinidae 0 0 0 0 0 0 0 0 1 0.04 0 0 2 0.06 0 0
AN Mymaridae 0 0 0 0 0 0 0 0 1 0.04 0 0 0 0 0 0
2840 H Thysanoptera 16 0.94 8 0.56 9 0.49 4 0.33 11 0.42 20 0.93 30 0.88 8 0.26
] R 16 0.94 8 0.56 9 0.49 4 0.33 11 0.42 20 0.93 30 0.88 8 0.26
Phlaeothripidae
ik H Blattaria 5 0.3 1 0.07 1 0.05 4 0.33 3 0.11 0 0 1 0.03 10 0.32




Py MIbAEBE Forestland habitats & WAE5% Cultivated field habitats tHbAEEE Uncultivated land habitats VA UEESE Ditch habitats
Taxa KhEEZ] Treatment XFHE4H Control ALHEZH Treatment T4 Control KEEEZ] Treatment XtHE41 Control KeEEZ] Treatment XFHE4H Control
MEEL MNZREE MR M2 MR HNEZE AR R ZEE AR AHX 2 B AMAEEL M2 A AHX 2 B AMAEL AHX 2 B
Individ- Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative Individuals Relative
uals abundance abundance abundance abundance abundance abundance abundance abundance
I Blattidae 2 0.12 0 0 1 0.05 4 0.33 3 0.11 0 0 1 0.03 10 0.32
g H 4h B Blattaria 3 0.18 1 0.07 0 0 0 0 0 0 0 0 0 0 0 0
W H Lepidoptera 7 0.41 10 0.7 4 0.22 0 0 3 0.11 7 0.32 14 0.41 20 0.65
i3 H %) 7 0.41 10 0.7 4 0.22 0 0 3 0.11 7 0.32 14 0.41 20 0.65
Lepidoptera
Jiki# H Neuroptera 0 0 1 0.05 0 2 0.08 0 0 0
S RL4h 0 1 0.05 0.08 0 0
Chrysopidae
il Total 1,698 1,438 1,838 1,205 2,631 2,159 3,413 3,084
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