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Resistance of transgenic insect-resistant soybean to Spodoptera litura
and S. exigua and its impact on field arthropods

MA Yue', SHAO Chunyu', XIE Yanbo', XING Zhenjuan', WANG Ling',
XU Wenjing', GUO Dongquan®, LI Feiwu', LIU Na'*
"nstitute of Agricultural Quality Standard and Testing Technology, Jilin Academy of Agricultural Sciences, Changchun, Jilin
130033, China; *Institute of Agricultural Biotechnology, Jilin Academy of Agricultural Sciences, Changchun, Jilin 130033, China

Abstract: [ Aim] To evaluate the resistance of the transgenic insect-resistant soybean line A2A7009 against the target pests: Spo-
doptera litura and S. exigua, as well as its impact on field arthropod diversity, and clarify the ecological safety of this soybean line.
[ Method] The transgenic insect-resistant soybean line A2A7009, its non-transgenic counterpart PO3-8-23, and the susceptible con-
ventional soybean line Jiyu 86 were selected as research objects. The resistance levels of A2A7009 against S. litura and S. exigua
were evaluated by combining field net cage infestation experiments with laboratory bioassays. Visual observation and trapping meth-
ods were employed to survey field arthropods, and the dynamic changes in diversity index, evenness index, and dominance concen-
tration index were analyzed to assess the impact of A2A7009 on arthropod diversity in agricultural ecosystems. [ Result] (1) In the
field resistance assessment, the hazard indices of S. litura and S. exigua on A2A7009 were 21.67% and 2.50%. In laboratory bioas-
says, the corrected mortality rates of S. litura and S. exigua fed with A2A7009 both reached 100% , which had significant differences
from those fed with the non-transgenic soybean counterpart and conventional insect-susceptible soybean. A2A7009 demonstrated high
resistance against S. litura and S. exigua. (2) The arthropod community structure in the field of A2A7009 was fundamentally similar

to that of PO3-8-23. The trends of diversity index, evenness index, and dominance concentration index over time were generally con-
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sistent. [ Conclusion] The transgenic insect-resistant soybean line A2A7009 exhibits high resistance to S. litura and S. exigua and no

obvious negative impact on field biodiversity.
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Table 1 Resistance of three soybean lines to S. litura and S. exigua in the field

PR B R I ERE PR
Test insects Soybean line Hazard index Resistance level
Rloc gk S. litura A2A7009 21.67+1.82bh f= High resistance
P0;-8-23 100.00+0.00a J8% Susceptibility
HE 86 100.00£0.00a JB& Susceptibility
e ik S. exigua A2A7009 2.50+1.44h =t High resistance
P0O;-8-23 94.17+5.83a 1B Susceptibility
HH 86 100.00+0.00a J&% Susceptibility

F PR I E R 22 B R NG FREROR S B Z A7 o= 0.05 /KF 22 5 B

Data are means*SE. The lowercase letters following the data indicate the significance of differences among the treatments at the a=0.05 level.
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Table 2 Results of laboratory bioassay on resistance of three soybean lines to S. litura and S. exigua
MR g RRE FET-H K IESET % Bt
Test insects Soybean line Mortality/ % Corrected mortality/ % Resistance level
RIS S. litura A2A7009 100 100 #idL High resistance
P0,-8-23 2
HH 86 0 -
AT S. exigua A2A7009 100 100 FPL High resistance
PO,-8-23 1
HH 86 1
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Table 3 Main species and number of arthropods in soybean fields
WFh ISR R JERUNS KB
Species Soybean line Visual observation method Trapping method

Il Coccinellidae JH Adult A2A7009 16.7+£2.2 2.3+0.7
P03-8-23 18.7+5.4 0.3+0.3
L Larvae A2A7009 10.0+£5.0 3.7+0.3
P03-8-23 8.7+4.1 6.7+3.3

i Pupa A2A7009 8.0+3.5 -

P0O;-8-23 6.7+3.0 -

Bl Eggs A2A7009 2.0£0.6 -

P0O5-8-23 1.3+0.3 -
Wt Aphididae A2A7009 557.3+£48.5 34.0+2.3
P0O,-8-23 507.0+28.6 43.0£5.5
FLWS Chrysopidae AR Adult A2A7009 3.7+1.8 0.3x0.3
P0O,-8-23 4.3£0.7 0.0+£0.0

Bl Eggs A2A7009 49.7+£2.4 -

P0,-8-23 43.0£2.5 -
#H Carabidae A2A7009 2.7+0.9 7.3+1.7
P0,-8-23 1.3£0.7 8.3+0.7
-H Chrysomelidae A2A7009 27.3+1.9 4.3+1.2
P0;-8-23 26.3+1.5 4.7+1.8
XUBEE - H A2A7009 52.7+10.9 6.7+1.5
Monolepta hieroglyphica PO,-8-23 67.3+3.9 6.3+1.5
% Pentatomidae A2A7009 49.0+1.5 6.3+2.9
P0O;-8-23 47.0+4.4 9.3+1.9
TR i Trigonotylus ruficornis A2A7009 22.7+6.8 1.0+£0.0
P0,-8-23 17.3£2.7 1.0£1.0
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Yk IRE AR FER RS e Bk
Species Soybean line Visual observation method Trapping method
£1 4% Pyrrhocoridae A2A7009 29.0+5.3 3.7+1.2
P05-8-23 34.0+7.5 1.3£0.9
[ HL Staphylinidae A2A7009 14.3+0.3 27.7+1.2
P0O,-8-23 18.3+1.8 23.0+2.1
IR Gryllidae A2A7009 2.3+0.9 5.0£1.7
P0O;-8-23 2.0+0.0 4.3+0.9
Bk Collembola A2A7009 - 91.0+18.8
P0,-8-23 - 67.7+1.8
R Araneida A2A7009 134.7+5.4 39.3+3.7
P0,-8-23 124.0+7.8 37.0+4.7
1Y Formicidae A2A7009 30.3+9.4 25.3+0.3
PO;-8-23 55.7+5.2 24.0+3.2
PR B bR R 2
Data are means+SE.
*4 KREHARLGEEHNTHNMEEEMERESHT
Table 4 Comparison of arthropod community structure among different treatments in soybean fields
. , WREL(S) MR EB(N) ZREPEREL YIS a4 PR T PR KL
(EESWIRFS b o . .
Survey method Treatments Numbt'-,r of T({talr?u.mber of (H) Diversity @) VEvenncss (C) Dor.nlna.ncc
species individuals index index concentration index
BRI A2A7009 30.67+1.45 1108.00+61.02 2.16£0.06 0.630.02 0.24+0.02
Visual observation method P0O,-8-23 31.33+0.88 1084.33+13.30 2.32+0.05 0.67+0.01 0.20+0.01
e B A2A7009 24.67+1.76 332.67+11.46 2.43+0.16 0.76+0.04 0.14+0.03
Trapping method PO;-8-23 25.00+2.52 300.00+15.63 2.53+0.06 0.79+0.01 0.11+0.01
FPBAE N BE bR 2

Data are means+SE.
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Fig.1 Dynamics of total number of individuals in the arthropod community by visual observation (A) and trapping (B) methods
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Fig.2 Dynamics of arthropod species by visual observation (A) and trapping ( B) methods



514

T F 26 ¢ e DAL HUOR T R SR M RHERE Bk A B ] 45 B s 490 F) 32 i - 83 -

A 30 -

EZESERIE
Diversity index

—o— A2A7009

—&— PO3-8-23

23 1
. w
15 =

T T
07-06  07-16  07-28

0.8 A
0.6 A

0.4 -

¥151 AR
Evenness index

02 4

T T 1 & T T 1
08-07  08-18 08-28  09-08 09-19
PALEF ] Time (month-day)

T T T T
07-06  07-16 07-28 08-07  08-18

T T T 1
08-28  09-08  09-19

LT A Time (month-day)

0.5 7

04 7

03 A

02 1

0.1 4

A B R 2L
Dominant concentration index

07-06  07-16 07-28 08-07  08-18 08-28  09-08

09-19

PHEEEF ] Time (month-day)

B3 EZENZETEIMEESHEEL(A) OOMEREH(B) MABEPEER(C) 3ELH

Fig.3 Dynamics of arthropod diversity index (A), evenness index (B), and dominant concentration index ( C) by visual observation
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Fig.4 Dynamics of arthropod diversity index (A), evenness index (B), and dominant concentration index (C) by trapping method
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