GR7/Eredt il
JOURNAL OF BIOSAFETY

2017, 26(2) . 159-167
http . //www.jbscn.org

DOI: 10.3969/j.issn.2095-1787.2017.02.009

¥ CrylAc JER iy 1K Bt-799 * H 1]
VI sh it % 2 FEPE T 52 i)

THRE, AR O An
'ERAEREMFR, CERAERLAMBERET LS LR E, FH KA 130033;
YA RIEIRE R F, BRI A RIE 150025

TE: [ B0 ) LAaTEI RS D S AT A 1 SR AR IR, O W B0 5 L N J K Br-799 TEAEM AR RN J5 T ) 22 4, 9 4 3L
FET5 AE FORIX RG22 S RUE , FF R T 4536 K 1K Br-799 Xif HH ()35 S sh W Bk ¥ 2 REvESE ma i B 9, [ ik 1 Z2 5 I
FLHOEEE M G BE , DL AEPEAE R 3 ST BE TR R IR B FE RS SR L) S BRI S A F N PN 1648, R S0 2
PEOK Bi-799 X 6] 15 R sh B e v 2 REPERYRE MR . [ 45 5R ] 552 0 oK Br-799 B2 X 7 A A e DA JECRES 58 i FET[] 3
YRR S S R RS A E R R 2 . [Z68 15 CrylAc FEH K Bi-799 7675 MR Rk, A8 2% i) 35
IR Bl WA 22 BT B 3 A R

K@ B CrylAc SERGTHUER ; TshY); BEVESSH; FEsh

Impacts of a transgenic insect-resistant maize ( Bt-799) containing
a Cry1Ac gene on arthropod biodiversity
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Abstract: [ Aim] Bio-safety assessment is an important requirement during the development of genetically modified varieties. We
aimed to carry out research on the influence of transgenic Bt-799 maize on the diversity of arthropod communities in Jilin Province,
and provide security assurance for its planting in Jilin spring maize region. [ Method] We censused the arthropod community by di-
rect observations and by using pitfall traps. Diversity was evaluated with the Shannon-Wiener, Pielou and Simpson indices. [ Result]
Compared with the non-transgenic maize cv. Zheng 58, as control, the arthropod communities sampled in the transgenic cultivar
showed no significant difference in diversity. [ Conclusion ] Growing the genetically modified maize Bt-799 in Jilin Province is not ex-
pected to cause significant negative effects on the diversity of arthropod communities.
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Table 1 Abundance (I) and frequency ( F)of selected arthropod groups of the two types of maize, sampled by direct observation
B B-CK
H Order Bl Family Fp Species
1 F 1 F

Wk H Araneae 24.00+1.15 5.63 32.67+1.20 6.18
IE8H Ephemeroptera 0.00+0.00 0.00 1.00+0.00 0.19
H3#H Orthoptera  #RIEA] Gryllidae IR Teleogryllus infernalis 3.33+2.03 0.78 2.00£1.15 0.38
ERL Acrididae e Haplotropis brunneriana 0.67+0.33 0.16 0.00+0.00 0.00

VNI Oedaleus decorus asiaticus 0.33+0.33 0.08 0.00+0.00 0.00

m§HUH Psocoptera Wi B Psocidae 9.33+£1.45 2.19 10.67+4.67 2.02
G BB Phyllipsocidae 3.00+1.15 0.70 4.33£1.20 0.82

[E3#8 H Homoptera &} Aphidoidea 258.00+£40.38  60.47 344.33+47.89  65.13
AL Cicadellidae FH W Cicadella viridis 0.33+0.33 0.08 1.00+£1.00 0.19

240 H Hemiptera HI%EL Miridae ETEH 4% Adelphocoris lineolatus 1.00+£0.00 0.23 0.67+0.33 0.13
LRE W Apolygus lucorum 0.33+0.33 0.08 0.33+0.33 0.06

IRIE Y Trigonotylus ruficornis 0.00+0.00 0.00 0.67+0.33 0.13

Lk RL Coreidae SEL Uk Liorhyssus hyalinus 1.00+0.00 0.23 2.67+0.33 0.50

AEEFL Anthocoridae 3.00+1.15 0.70 2.00+0.00 0.38

i % F Reduviidae 0.00+0.00 0.00 0.33+0.33 0.06

ik B Neuroptera — FIEEL Chrysopidae HAEELIE Chrysoperla sinica 3.00x1.15 0.70 5.33+1.33 1.01
5% H Coleoptera BHF AL Coccinellidae S Harmonia axyridis 41.00+3.06 9.61 38.00+4.58 7.19
Bd4H Ladybird larvae 17.33+5.49 4.06 18.00+1.53 3.40

L Propylaea japonica 16.00+3.06 3.75 21.67+7.06 4.10

M H &} Chrysomelidae — BEBEEMH Monolepta hieroglyphica 9.67+2.19 2.27 7.00£1.00 1.32

WIE B Plagiodera versicolora 3.33+1.76 0.78 2.33+0.88 0.44

4t B} Scarabaeidae R A4 Protaetia brevitarsis 0.33+0.33 0.08 0.33+0.33 0.06

ARl Carabidae I Harpalus sinicus 0.00+0.00 0.00 0.33+0.33 0.06

BB AL Staphylinidae 0.33+0.33 0.08 0.33+0.33 0.06

HHZERR] Staphylinoidea 0.33+0.33 0.08 0.00+0.00 0.00

X H Diptera JZRGySs Sarcophagidae 2.33+1.86 0.55 2.67+1.67 0.50
MR} Muscidae FUWE Musca domestica 2.00+0.58 0.47 3.33+£0.33 0.63

WAL Syrphidae 0.67+0.33 0.16 0.00+0.00 0.00

ARl Tachinidae 0.67+0.67 0.16 0.33+0.33 0.06

KIAL Tipulidae 0.00+0.00 0.00 1.00£0.58 0.19

1% H Lepidoptera 158 H 4l 1 Lepidoptera larvae 4.00+1.53 0.94 5.33+0.33 1.01
ISR} Pyralidae F KR Pyrausta nubilalis 0.67+0.33 0.16 0.00£0.00 0.00

AR R} Pyralidae adults 0.00+0.00 0.00 0.33+0.33 0.06

fE# H Hymenoptera  #{F} Formicidae 20.33+7.54 4.71 19.67+2.40 3.72
Ui F} Ichneumonidae 0.33+0.33 0.08 0.00+0.00 0.00

B e REH K H  B-CK AR SERED FORXT IR . 08 AP B B bk i

B: Transgenic maize; B-CK: Non-transgenic maize. Data are mean no of individuals per plot+SE.
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Table 2 Abundance (I) and frequency (F) of selectes arthropod groups of the two types of maize, sampled by pitfall traps

B B-CK
H Order B Family Fp Species
1 F I F

WAH Scolopendrida 0.33+0.33 0.14 0.33+0.33 0.13
%R H Tsopoda Rd Armadillidium vulgare 0.67+0.33 0.27 0.00+0.00 0.00
Wik H Araneae 33.33+8.84 13.61 21.00+3.21 8.28
W35 H - Arachnoidea 5.67+1.67 2.31 4.33+1.86 1.71
E#H Orthoptera  W&BEA} Gryllidae ERN T Teleogryllus infernalis 33.67+7.33 13.74 28.00+2.00 11.04
FURIR Acheta domesticus 3.33+0.88 1.36 3.67+0.88 1.45

AEEIME A Gryllus mitratus 0.33+0.33 0.14 0.00+0.00 0.00

IR Acrididae YV INEIE Oedaleus decorus asiaticus 0.000.00 0.00 0.67+0.33 0.26

KRR Acrida cineria 0.00+0.00 0.00 0.33+0.33 0.13

i H Dermaptera IR Labiduridae 46.67+2.91 19.05 48.33+3.53 19.05
I it H Psocoptera 1k B Psocidae 0.33+0.33 0.14 0.00+0.00 0.00
[E3#8 H Homoptera %A} Aphidoidea 45.67+22.56  18.64 77.00£10.79  30.35
AL Cicadellidae H W Cicadella viridis 0.33+0.33 0.14 0.33+0.33 0.13

iki# H Neuroptera  HLISFE} Chrysopidae HHAEFE Chrysoperla sinica 3.67+1.86 1.50 1.67+0.67 0.66
# H Coleoptera HAH Rl Carabidae W25 B Dolichus halensis 18.00+6.08 7.35 10.00+0.58 3.94
WHET LW Chlaenius micans 4.33+1.86 1.77 3.33£2.33 1.31

W Harpalus sinicus 2.33+0.67 0.95 3.00£1.15 1.18

TAELH Calosoma chinense 0.67£0.67 0.27 0.33+0.33 0.13

B FL Chrysomelidae XU Monolepta hieroglyphica 5.67+2.40 2.31 5.00+2.08 1.97

MR- F Plagiodera versicolora 0.33+0.33 0.14 0.33+0.33 0.13

BH AL Coccinellidae T HL 4 A Ladybird larvae 5.33+1.33 2.18 8.00£1.53 3.15

SEAIH Harmonia axyridis 0.330+0.33 0.14 1.00+1.00 0.39

4Rl Scarabaeidae HEETIN 42 6, Anomala corpulenta 1.67+0.33 0.68 1.33+0.67 0.53

IS4 Holotrichia diomphalia 0.33+0.33 0.14 0.00+0.00 0.00

KIREREH0, Hlolirichia diomphalia 0.000.00 0.00 0.33£0.33 0.13

2 H B} Curculionidae 0.33+0.33 0.14 0.00+0.00 0.00

SR} Staphylinidae 1.00+1.00 0.41 0.67+0.67 0.26

XH H Diptera WEEL Muscidae FUE Musca domestica 5.33+1.33 2.18 7.00+1.53 2.76
KISl Tipulidae 1.00+0.58 0.41 2.33+0.88 0.92

MRl Tachinidae 0.00+0.00 0.00 1.00+0.58 0.39

RIEFL Drosophilidae SRUE Drosophila melanogaster 0.00+0.00 0.00 0.33+0.33 0.13

3 H Lepidoptera 530 H 4 L Lepidoptera larvae 0.67+0.33 0.27 0.67+0.67 0.26
WE B ) Pyralidae e R H Pyralidae adults 0.00+0.00 0.00 0.33+0.33 0.13

HHERL Pieridae SEHYME Pieris rapae 0.67+0.67 0.27 0.33+£0.33 0.13

KERL Papilionidae 0.00+0.00 0.00 0.330.33 0.13

JEE#H Hymenoptera WU} Formicidae 22.00+7.57 8.98 21.33+6.06 8.41
HIERL Vespidae WA Vespula vulgaris 0.33+0.33 0.14 0.00+0.00 0.00

&R Polistidae [ifi h¥& Polistes rothneyi grahami 0.00+0.00 0.00 0.33+0.33 0.13

4Rl Ichneumonidae 0.00+0.00 0.00 0.33+0.33 0.13

RN Unknown species 0.67+0.33 0.27 0.33+0.33 0.13

B FEIEIN FOR T B-CK AR SR K TR IR T B - A AR B e pr e

B: Transgenic maize; B-CK: Non-transgenic maize. Data are mean no of individuals per plot+SE.
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Fig.1 Seasonal changes of the dominant arthropod groups in transgenic vs non-transgenic maize fields, sampled by direct observation
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Fig.2 Seasonal changes of the dominant arthropod groups in transgenic vs non-transgenic maize fields, sampled by pitfall traps
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Fig.3 Seasonal changes in the diversity of arthropod communities in transgenic vs non-transgenic maize fields, sampled by direct observation




- 166 -

W E 244 Journal of Biosafety

926 &

—e—B

N
in
J

»N
(=]
1

LRI
&

e
by

0

—a— B-CK

Shannon-Wiener diversty index
ot
@

I 1
07-11 07-25 07-31

I
08-10

T 1
08-23 09-07 09-16 09-28

B3 (B-H) Date (month-day)

0.9 1W

) L] 1 1
08-23 09-07 09-16 09-28

A3 (H-HB) Date (month-day)

L IS

T T
08-23 09-07 09-16 09-28

Hi#g (H-B) Date (month-day)
Bl A1 MA%+SE,, Data are means per plot +SE.

., 154
b
<
&< 121
=8
2 E
x5
s
2
£ 03
0 T T 1
07-11 0725  07-31  08-10
1.0
ol 0.8
£ =
s 06
= E 04
SE Rl
024
0 T T L]
07-11 0725 07-31  08-10
& 4

HEREXRAREXNFOIEREEREXB VWA FZLSM (HEMAEBE)

Fig.4 Seasonal changes in the diversity of arthropod communities in transgenic vs non-transgenic maize fields, sampled by pitfall traps
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