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Effects of elevated CO, and increased temperature on wheat field ar-
thropod community
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tion, Nanjing Agricultural University, Nanjing 210095
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Abstract: To project arthropod community response to climate change in wheat fields, a field survey of ar-
thropods over the growing season was made in the plots under a factorial combination of two CO, (ambient
and 500 pL/L) and two temperature (ambient and +2°C) treatments. The survey collected 52 species, 42 fam-
ilies, 10 orders, and 3 classes. Analyses of overall arthropod community showed a significant increase in
evenness due to “Elevated CO, + Increased temperature” treatment. Elevated CO, and increased temperature
treatments had varying impacts on species diversity parameters within the wheat growing season. The “Ele-
vated CO,+ Increased temperature” treatment increased the Shannon-Wiener index slightly during the early
growing season, but decreased it later in the season. Species diversity was most similar between the “Ele-
vated CO, + Increased temperature” and the “Increased temperature” treatment. The analysis of arthropod
communities by trophic level showed that the “Elevated CO,” increased herbivorous insect richness and the
“Increased temperature” increased parasitoid abundances, compared with the control. The treatments did not
affect detritivorous and predaceous arthropod communities. The results of this study suggest that elevated
CO, and increased temperature can affect arthropod diversity in wheat fields, and the effects may vary be-
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tween both elevated CO, and increased temperature and individual elevation of either CO, and temperature.
Key words: phytophagous insect diversity, carnivorous arthropod diversity, FACE, increased temperature,

climate change
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Table 1 Diversity indices of arthropod community in wheat field under different treatments
sl RS AL PEFREL 5] JEFREL FE EFL S
Treatment Diversity index Dominant index Evenness index Richness Abundance
() © (&) O]
X (CK) 2.0209 0.2904 0.5831 32 857
15CO, Elevated CO, 2.2452 0.2226 0.6421 33 773
FCO, + il 2.3468 0.1531 0.6601 35 892
Elevated CO, + Increased temperature
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Table 2 Species diversity indices of different arthropod communities in wheat field under different climatic treatments

B IR pais =CO, FCOL it
Arthropod community CK Elevated CO, Elevated CO, + Increased temperature
Increased temperature
T &k B 4t Herbivorous insects
%% Abundance 57.0+2.4 51.0+3.7 68.0+7.0 71.0+3.5
F & Richness 9.0+0.3 10.0 £0.7* 10.0+£1.2 8.0+0.1
Y] % Evenness 0.84+0.1 0.9+0.1 0.8+0.1 0.7+0.1
BN 3 Predaceous arthropod
% J% Abundance 23.0+1.6 21.0+3.8 220+1.1 320+1.9
% J¥ Richness 7.0+0.2 6.0+0.8 6.0+0.5 7.0+0.5
Y5 Evenness 0.8+0.1 0.8+0.1 0.8+0.1 0.7£0.1
ZEME R A Parasitoids
%% Abundance 15.0+2.1 35.0+53 53.0+3.0 540+ 11.6"
% ¥ Richness 3.0+0.2 3.0+0.2 30+04 4.0+0.1
Y5] % Evenness 0.6+0.1 0.6+0.1 0.4+0.1 05+0.1
JE MBS Detritivorous arthropod
%% Abundance 191.0+3.0 150.0 £4.5 154.0 £ 10.0 143.0£3.9
% & Richness 4.0+0.2 4.0+0.2 4.0+0.2 4.0+0.2
YJ5] % Evenness 0.5+0.1 0.5+0.1 0.6+0.1 0.7£0.1

*RRAESY M F /KT LA E 2. * indicates significant difference at the 5% level in comparison with the control.
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Mizk 1 ZETIBREMIME
Table S1  Arthropod species in the wheat field

' Species

kIE4N Arachnida
mEkEl Linyphiidae

kRl Thomisidae
ERIEEEL Theridiidae
kAl Araneidae

B IAl Tetragnathidae

iR} Tetranychidae
#E4 Collembola

KABkdRl Entomobryidae

A4 Insecta
Sl e R Acrididae
PElERL Veliidae
HiERL Miridae
KIERL Lygaeidae
iR} Coreidae
Rl Cicadellidae

“KEF} Delphacidae
i %} Aphididae

&Rl Chrysopidae
e i &l Staphylinidae
WEF AL Ptinidae
1%l Cantharidae
PIHEL Coccinellidae

B &} Chrysomelinae
IR} Pyralidae
REL Noctuidae
JEUCEL Cecidomyiidae
JEBURL Culicidae
FEWCRL Chironomidae
Il Psychodidae
K 2%} Dolichopodidae
$EUF} Empididae
friffif Rl Syrphidae
FHEEl Sepsidae
FriF}E Chloropidae
W FL Phoridae
1edkl Anthomyiidae
W&k} Ichneumonidae

[ 154k Erigone prominens

HilE)/N B ¥k Erigonidium graminicolum

=51tk Misumenops tricuspidatus
J\BEER G Theridion octomaculatum
JRBEH R Neoscona griseomaculata
KHEE¥ Araneus ventricosus
HAEHIF % Neoscone doenitzi

YIRS R 1Y Tetragnatha shkokiana
R WY T, squamata

T Pentfaleus major

KMk Entomobrya sp.

FRAESIf e Acrida cinerea

%% Microvelia donglasi

FRUE I Trigonotylus ruficornis

KHLK##% Geocoris pallidipennis

“FIE L% Cletus tenuis
FHIH# Cicadella viridis

By Inazuma dorsalis

M Nephotettix bipunctatus

VDM Psammotettix striatus

JK K Laodelphax striatellus

FKAUF Sitobion avenae

RA4E1F Rhopalosiphum padi

K% Chrysopa septempunctata

/NS IRBR BRI R Stenus.dissimilis

R 1 Fif

1% 1 Ff

VOE I Hyperaspis repensis

HEHEEIE Scymnus hoffmanni

B4 Propylea japonica

L EPIH Coccinella septempunctata

P& Phyllotreta striolata

ENEE4546 Plodia interpunctella

ZiHt Mythimna separata

FLIW S L Sitodiplosis mosellana

FEIC 1 Fof

FEFEI Chironomus oryzae

Iolsg 1 Ao

Kt 1 F

ST 1 Fh

A Episyrphus balteata

Fe 1 Fh

FIFFHE Chlorops mugivora

g 1 Ff

JKFPEE Delia platura

Bl i iERE Diplozon laetatorius
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Fh Species
EIEF Braconidae IR SRIE S Apanteles ruficrus
I A iR Aphidiidae FUF A% Ephedrus plagialor
PRl CyniPidae WA 1 Fh
/Mg Aphelinidae lgf /NG Aphytis sp.
2R Mymaridae - /N Lymaenon longicrus

Wilg4Hi R Heloridae WiRE2Hig 1 Ff
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