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Abstract; The introduction of genetically modified crops with beneficial target genes into conventional crops can provide
sustainable agricultural and economic benefits for human society, but the environmental safety problems that may be brought
about by its large-scale cultivation have been widely concerned. In this study, HGK60, a transgenic maize with CrylAh
gene, and Zheng 58, a control conventional maize, were investigated in seedling stage, bell stage, heading stage and full
ripe stage from 2019 to 2021 by direct observation method, trap investigation method and net sweeping method, and their

community composition, ecological indices, community similarity and stability were analyzed. Results showed that: (1) A
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total of 48746 individuals of 124 species belonging to 11 orders and 40 families were obtained. Except for the neutral group
at heading stage in 2019, there was no significant difference in the number of individuals and species between HGK60 and
Zheng 58 in the four groups of herbivorous, predatory, parasitic and neutral (P >0.05). Moreover, the number of
individuals and species of different group accounted for the same proportion at each growth period in 3 years. (2) The
analysis of richness index, shannon index, dominance index and evenness index showed that there was no significant
difference between HGK60 and Zheng 58 at each growth period in 3 years (P>0.05), and it was concluded that the
planting of HGK60 had no significant effect on the ecological indices of arthropods in the field. (3) From the perspective of
the whole and each trophic group, the similarity coefficient of HGK60 and Zheng 58 was higher, and it was believed that
the arthropod community composition of HGK60 and Zheng 58 was similar. (4) The planting of HGK60 had no significant
effect on the relative stability of arthropod communities ( P>0.05). Overall, the planting of HGK60 had little effect on the
biodiversity of arthropod communities in the fields. The results provide data support for further research on the environmental

risks of genetically modified crops.
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Table 1 Patterns of the arthropod community in different orders, families and species

H Orders F} Families Fh Species
Tk Pyrausta nubilalis AR Chilo suppressalis | =i Scirpophaga incertulas | il
8 H Lepidoptera i gk AR Pyralidae W& Catagela adjurella BkIFIE Conogethes punctiferalis 7% A Y I Pyralidae FG\ G
45 Cnaphalocrocis medinalis . . J5 85 Chilo infuscatellus
FFIERL Hesperiidae INEEBEFEIE Ampittia dioscorides
MRl Pieridae MY Pieris rapae LB ZH K Aporia crataegi
P4kl Prerophoridae Prerophorus monodactylus
8 Hemiptera BEF} Miridac LEE G Apolygus lucorum AER I % Cyrtorrhinus chinesis | INTRIIUE WG Tenuis Bi6

73 Adelphocoris lineolatus EHEE Adelphocoris fsdciaticollis
9%l Nabidae ARG Nabis sinoferus . Gorpis brevilineatus
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H Orders F} Families i Species
SN . REAT LK Lygaeus equestris 2L Tropidothorax elegans Distant \ KIRK I Geocoris
K IERL Lygaeidae

[7]3# H Homoptera

H#H Orthoptera

Jiki# B Neuroptera

B H Coleoptera

24 H Thysanoptera
B# H Diptera

WHHEH Odonata

5548 H Hymenoptera

ik H Araneae

L% Anthocoridae
T EL Reduviidae
Z5IER} Coreidae

“REFE} Delphacidae

-1} Cicadellidae

WFR} Aphidoidea

ARTEE} Psyllidae
BEEEEL Gryllidae

1A} Acrididae

WEFL Tetrigoidea
ELIEFL
Chrysopidae

A HE} Carabidae

SR
Staphylinidae
Coccinellidae

Fa# LR} Staphylinidae
#i T 5. Thripoidea

B IR Syrphidae
SRR} Tephritidae
AFIRF} Tachinidae
R} Muscidae

SiEFL Drosophilidae
JRIER} Sarcophagidae
%] Coenagrionidae
%A} Ichneumonidae

HIRBL Trichogrammatidae
BE/NEERE Encyrtidae
TR} Chrysididae
Je#%EL Sphecidae

4 /NEFL Preromalidae

B NEER} Mymaridae
HU% R} Braconidae

[k F} Araneidae

FEWRR Thomisidae
Bk B Salticidae

pallidipennis

Orius similis AW/ NEWS Orius sauteri WU/NEYE Orius minutus

Coranus lativentris ,Haematoloecha nigrorufa ,Oncocephalus confusus

S ZR U Riptortus pedestris |7 JNZk W& Cores marginatus A% B2k 1% Ochrochira camelina

FH KA Sogatella furcifera, £ 4% K &\ Saccharosydne procerus ., 14 25 & B\ Terthron
albovittata ¥ & B\ Nilaparvata lugens, ¥ # & B Nilaparavata bakeri, £ # & &
Nilaparvata muiri JK KB\ Laodelphax striatellus

TR Cicadella viridis 22 MW Nephotettix bipunctatus FLYGH B Inazuma dorsalis
38 1 W8 Thaia rubiginosa . — 15 W W Erythroneura sudra . WU 55 W B Macrosteles
quadrimaculata . 5.3 Cotton leafhopper . /NERM W Jacobiasca formosana , K ¥ I Wil

Tettigoniella spectra

T KEF Rhopalosiphum maidis 21K WF Sitobion avenae BEYF Myzus persicae = 1F
Lipaphis erysimi pseudobrassicae

P EFZURE Psyllia chinensis Z& AT Anomoneura mori Schwarz

LTI Teleogryllus emma K kW& Loxoblemmus doenitzi Stein

WE/INGERE Oedaleus decorus asiaticus . H 7S B4 Wi Patanga japonica . B WEEE Acrida

cinerea RV KYE Locusta migratoria manilensis

AENE LR B Aiolopus tamulus FEW8 Tetrigid -5 BEZEM Eucriotettix oculatus

[REF=BTip=N Chrysoperla sinica \ KEL Chrysopa pallens | TN B i Chrysopa formosa
Brauer Z ¥ Chrysopa intima

WEEE AW Chlaenius micans Fabricius 4% B2 2 W Calosoma Chinese | J5 BE % 26
Chlaenius Posticalis ,— %W Scarites terricola , B2 H Harpalus griseus

1o, 8050 Propylaea japonica OB d Harmonia axyridis RE W Adalia bipunctata |
+ Z RLEH Henosepilachna pusillanima . Coccinella septempunctata Adonia variegata

Paederus fuscipes

KRB 5y Frankiniella tenuicornis VG 4E%] Ty Franjliniella occidentalis
Dideopsis aegrotus | Eristalis tenax ,Sphaerophoria sp. .Bacch maculata
JREEWME Bactrocera cucurbitae MG FEEME Bactrocera Minax
Exorista civilis Lydella grisescens ,Cuphocera varia

Musca domestica . JBE JE g Muscina stabulans | JBf & ff Stomoxys calcitrans . X T W

Fannia canicularis
PRI Drosophila melanogaster FURE M8 D. pseudoobscura
NEZFEBRIE Parasarcophaga crassipalpis JIX} 55 W RIS Parasarcophaga

( Kanoisca) kanoi
Ischnura asiatica Ischnura elegans

Charops bicolor Vulgichneumon leucaniae ,Campoletis chlorideae ,Coccygomimus disparis |

Diplozon laetatorius ,Butenyacra picta
Trichogramma ostriniae
Aphidencyrtus aphidivorus

Chrysis shanghaiensis

Sceliphron deforme Sphex umbrosus |
Dibrachys xavus

Lymaenon sp.

Macrocentrus cingulum

KIEFE Wk Araneus veniricosus . Araneus ejusmodi , Araneus yuanminensis 8215 X Wk Cyclosa
argenteoalba ./\JF 3k Cyclosa octotuberculata , %515 # 81k Neoscone doenitzi 25 {03
Ik Neoscona theisi

Misumenops tricuspidatus  Xysticus ephippiafus

Marpissa elongata ,Myrmarachne formicaria Sitticus sinensis
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Fig.3 The percentage of the species number and individual number of arthropods

http ; //www.ecologica.cn



7366 o SO

&t
H

i 4 15

32 HIE e A 5468 b

VEICE & BEFE %L Shannon $8% AUHFEFRECRI 5] BE 48 00 HGK60 5748 58 H [ 5 e 8 ) A 2S48 hr kA 7
IYHT, BG5S B R 2019—2021 4% 3 4E 94 AE B I HGK60 IS 58 7E4-HE B R R B 3 2% 5% (P>0.05) , A
i HGK60 AR XS FH 8] 45 il sl 4% AL A58 br JC i & 52 (141 4)

0 HGK60 m %558
10 10

ol
T
oo
T

» <
F3 g3
gm £ %.E
2 BRI
il s
#.2 s =
x 6 17}
ilﬁi‘ﬂ[ |
4 2
1.0 2.5
2.1 ¢
>
Q >
BE M0 ¥i.;
£ o o E L
" g =g
R TE13
£ g 0.6 ggh
a =
0.9
0.5 F
I o 1mIivir o um ivir m uiIv I o uivyr mnm miIimvjr mo 1uiIv
20194 20204F 20214 20194F 20204 20214F
A& # Growth period

4 HAETEHMEESESER
Fig.4 The biodiversity indexes of arthropods in the fields

3.3 IR RCSh YR T AR AL AR P A A

X5 RS RETE AR U ST 25 5 s (3 2) , 3 4R 2R B 1 HGK60 545 58 H ] 45 B sh i e v AR AL &
BHE T 0.7, 5% 2019 4EE 2020 4F W WU LTI LA K 2021 4F A9 30 iR, A 2 0k B A KR
HGK60 5B 58 M M HEAH LR IR /&, 3 1 3 AR 10 4 A B W38 42 0 sk 310 w8 B2 AR RUK 7, o — %
2020 AF- S A B AR U e s, ARALLPE REGERE) 0.8 5 T B PESHE A LI 7F 2019 12 2020 454 B HHY O & B
FHBIK ST, 2021 AEAR AL ISR T AU PR AR, (EL 247308 3] v 8 A AR 1 ) 735 B8 A ARLAK T 5 o 23 A M 28 B 1) 43 B 45
R, ZHTE 3 AT AL R BT KT 0.6, 38 EEARLKE, Horb 2019 4EBI WU | 58 200 DL K
2020 4E5E YR T BEARBLZKSF- 52019 2020 4F 52 2000 HGK60 548 58 FH [a] 5 J5 2 4 ik vt 280 b v B AR 0L
oAb A T A b R A AR

[l —A= 5 1 HGK60 55 58 K M [H] 47 B sh My i B Vs e PE 25 58 /N(3R 3) . N/ Np {UFE 2021 4Ffli it
WIS F B H HGK60 545 58 113 2 25 5 (P<0.05) ; Nd/Np A 2020 4FAY 1 1 2 Bl HGK60 5 %5 58
1] 2 5 4. 2 (P<0.05) ;Sn/Sp ¥4k 3 A EF MR N = F 225 A8 (P>0.05) ,Sd/Sp {XFE 2021 41 5¢
PN F N HGK60 5K 58 225 1.5 (P<0.05) o WA b | T K454 & W W 1) 45 e sh W i v B @ AR A N/
Np .Nd/Np .Sn/Sp ,Sd/Sp FHXIFE , H (6] 15 f sl P v v RS RE AT P e A B R S B R R A R
HGK60 FyFfE ™ A= b 2 A5k,

http ; //www.ecologica.cn



16 ¥ FREEHR %5 CrylAh ZEHL H K HGK60 St [ 8] 5 R sh ¥y S AL Ry 5% iR 7367

x2 HETENMMEFEUERY

Table 2 The similarity coefficient of the arthropod community

AEfy AFW B T B 2R TR TR A TSR P
Year Growth period Arthropod community  Herbivorous group Predatory group Parasitic group Neutral group
2019 i 0.73 0.72 0.76 0.67 0.67
LUV mE| 0.75 0.73 0.78 0.83 0.60
e 0.75 0.77 0.76 0.67 0.71
FER] 0.78 0.79 0.76 0.76 0.80
2020 HiH 0.75 0.77 0.78 0.62 0.60
LU mE] 0.74 0.73 0.78 0.71 0.62
i) 0.76 0.80 0.75 0.70 0.67
SR 0.80 0.76 0.84 0.78 0.88
2021 Hi 0.72 0.74 0.75 0.68 0.71
LUV wET| 0.76 0.76 0.73 0.72 0.69
EilipERt] 0.71 0.74 0.73 0.65 0.72
FERA] 0.75 0.74 0.68 0.73 0.65

B3 ALEEXRAVENMBERREELR

Table 3 Comparison of stability of arthropod community in maize fields in Hebei

Ay AF W EAM KL Fase MEFREL Stability index
Year Growth period Maize treatments N,/N, Ny/N, S,/S, S4/8,
2019 Wi HGK60 1.02+0.14 0.24+0.03 1.13+0.25 0.15+0.10
B 58 0.86+0.03 0.20+0.05 1.18+0.27 0.12+0.02
CUlUNEE | HGK60 0.92+0.02 0.22+0.02 1.11+0.18 0.15+0.05
58 0.89+0.08 0.23+0.05 0.99+0.38 0.11+0.04
i HGK60 1.02+0.05 0.28+0.02 1.09+0.23 0.14+0.02
58 0.92+0.12 0.24+0.02 1.12+0.22 0.11£0.05
SEEY] HGK60 1.1420.06 0.26+0.03 1.29+0.29 0.22+0.07
58 1.23+0.05 0.28+0.02 1.24+0.11 0.21+0.02
2020 T HGK60 0.84+0.08 0.19+0.02 * 1.14+0.26 0.17+0.04
58 0.76+0.08 0.16+0.04 1.18+0.37 0.16+0.05
LN HGK60 0.82+0.09 0.20+0.03 1.02+0.21 0.17+0.03
58 0.90+0.06 0.17+0.01 1.02+0.05 0.14+0.02
iRt HGK60 0.93+0.06 0.19+0.01 1.07+0.29 0.19+0.02
58 0.93+0.01 0.20+0.03 1.09+0.14 0.18+0.06
FE ] HGK60 1.17+0.05 0.27+0.03 1.05+0.17 0.24+0.04
58 1.08+0.04 0.25+0.02 1.03+0.12 0.23+0.04
2021 Hi HGK60 0.52+0.09 0.10+0.03 0.56+0.12 0.12+0.04
58 0.44+0.12 0.13+0.07 0.65+0.16 0.15+0.04
w3y HGK60 0.61£0.11 0.09+0.01 0.53+0.01 0.10+0.01
¥R 58 0.61£0.19 0.11+0.05 0.59+0.10 0.13+0.04
Eiig= ! HGK60 0.72+0.22" 0.09+0.04 0.54+0.07 0.10+0.02
# 58 0.55+0.22 0.12+0.04 0.50£0.16 0.12+0.04
FERA] HGK60 0.53+0.24 " 0.11+0.02 0.460.14 0.12+0.02
# 58 0.770.12 0.08+0.04 0.57+0.05 0.07+0.03

N, : KEZEENAEL the number of individuals of natural group; N, : HHEPEZEREMAKL the number of individuals of herbivorous group; N, : H1E
KRS the number of individuals of neutral group; S, : RECEREYFNEL the number of species of natural group;S, : fHEPEISHEAFIEL the number
of species of herbivorous group;S,: HFPEZREEYIFIEL the number of species of neutral group; 7 FF IR (M9 %+ FR1E2E) hn b B 5 %7K HGK60 FI5S 58
Z 2 ERTE P<0.05 A BV S
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