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Evaluation of Herbicide Tolerance and Effects on Arthropods in the Field of
Transgenic Soybean with Glyphosate Resistance G1 and G2
ZHOU Qi-zheng, ZHONG Xuan-bo, CUI Nan, LIU Lu-lu, TANG Gui-xiang

(Institute of Crop Science, Zhejiang University/Zhejiang Provincial Key Laboratory of Crop Genetic Resources, Hangzhou 310058, China)

Abstract; In order to assess the environmental and ecological risk in transgenic glyphosate-resistance soybean G1 and G2, the
resistance of target herbicides glufosinate and non-target herbicides glyphosate, bentazone and dimethoate were evaluated under
field and indoor experiments, and the effects of G1 and G2 on arthropod biodiversity in the field were also observed. The
results indicated that G1 and G2 could grow normally after 14 d of spraying 1, 2 and 4 times concentration target herbicide
glufosinate and the plant height decreased a little with the increasing of the concentration. The plant height of G1 and G2 were
33.8,31.9, 29.1 cm and 32.9, 30. 3, 28.3 cm, respectively, 14 and 28 d after spraying 1, 2 and 4 times glufosinate, but
there was no significant difference compared with control and receptor Tianlong 1. The damage rate of transgenic receptor was
99.4% -100% in average 14 and 28 d after spraying glufosinate, while that of G1 and G2 was only 0.8% - 6.8% .
Furthermore, the damage rate of Gl and G2 was alleviated with the prolong of spraying time. The Gl, G2 and soybean
receptor showed the same phytotoxicity after spraying different concentrations of non-target herbicides glyphosate and Bentazon.
The damage rate ranged from 92.3% to 100% and all the plants died 28 d after spraying. However, G1, G2 and receptor
could grow normally, the damage rate in average was less than 10% and there was no significant difference in plant height with
control after spraying different concentrations of non-target herbicides sethoxydim. At the same time, the results showed there
were no ecological impact on biodiversity of arthropods in the field when the G1 and G2 were growing.

Keywords: G1 and G2; Target herbicide; Non-target herbicide; Arthropod biodiversity
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A, B, and C is the block of spraying 1, 2 and 4 times glufosinate respectively.

I BiIETH7dEGl MEEESHERERE
Fig. 1 The phenotype of G1 and transgenic recipient soybean 7 d after spraying glufosinate

2.1.2 xt#k@degFra R 1 PR, WA AR E
FT RS , AR R G2 FR0T MR 0, Wejit 1 4%
ETREG 14 d,G1 G2 Kk 4514 33.8 #131.9 cm;
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35.3 em H139.2,39.4,36. 6 cm, 537 K% B IG i &
250 BRI WIRE AR R B0 BT X TG G1 A
G2 B L PR A AT i 5

2.1.3 sk ERGF A WK 2 PR, BEA
[F] e B HOPR B R0 B T IR, T X G1 G2 AR AR 32
REHZERRKROCAAEREER, 2K KR EZERR
LASBR B R 99.4% 46,2 FI 4 A% 32 %5 R4 h
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FRMEAT LT, EAS R () e e E 2 R 1.2
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1.3% 4.3% f15.2% .6.8% .6.8% , 5% KXt BTG
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1 BHEARREZETEI4F 2845
Gl1.G2 FiRE—SHS

Table 1 The plant height of G1, G2 and Tianlong 1
at 14 and 28 d after spraying different
concentrations of glufosinate (em)
. BT
L I D NZ Concentration of glufosinate 7K (CK)
Time after
Line 1 4% 2 fi 4 fyp Water(CK)
spraying
1 time 2 times 4 times
14 d Gl 33.8 a 31.9 a 29.1 ab 3.5 a
G2 32.9 a 30.3 a 28.3 ab 32.1a
PN S
0 0 35.0 a
Tianlong 1
28 d Gl 37.2 a 38.4 a 35.3 a 37.0 a
G2 39.2 a 39.4 a 36.6 a 36.8 a
Kbg—5
0 0 42.5 a
Tianlong 1

LRI FIECHE J5 A R B R R 1 35 M 22 573k P <0.05 KF,
T,
The different letter after the same column in the table meant the

significant difference at P<0. 05 level. The same below.
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1.2% . 4.3% f1 1. 1% 2.5% 5. 1% , FliE /K %t BTG
MR BRI, T X G G2 4 KK it
BB BRIER B BT

2.2 ERNBEIEFRRER K E £ KNI
2.2.1 sHAkA KRG Ha  FEWERT GL.G2
IR —F AR —F, Mm% H RS 14 d,
G1.G2 FIRPE—Z KFRTARMR R IR I 7 & T
WiZEE R 2y F AR, Wi f5 28 d, G1 . G2 FIKRE—
SATRAET (B 2A) s Wit IR AR WE S5 14 F128 d,G1 |
G2 FRRE—S A JLA M & 8 R IEF A K,
TCHA 24 F S AR (1 2B ), 10 B4 R g X K 5L T8 5%
M s WG K AN J5 14 d, GL G2 IR BE— 5 52 FH I
PR ARSI L A gk, 28 d 5 A 2R AT
T-(El2C),

R2 BEARKREETR14F28d/E
Gl.G2 MRE—SZEX
Table 2 The damage rate of G1, G2 and Tianlong 1
at 14 and 28 d after spraying different

concentrations of glufosinate (%)
KT R
L) 1] Bz Concentration of glufosinate K (CK)
Time after y Water( CK)
e (S (3 (7 ater
oreying U 2 4
1 time 2 times 4 times
14 d Gl 0.8 a 1.3 a 4.3 a 0a
G2 5.2 a 6.8 a 6.8 a 0a
Kig—%5
99.4 b 100 b 100 b 0a
Tianlong 1
28 d Gl 0.7 a 1.2 a 4.3 a 0a
G2 1.1a 2.5a 5.1a 0a
Kpg—%
100 b 100 b 100 b 0a
Tianlong 1
28 d WEERT  WEME14 d WEAE28 d
- C a I S

ok o

a, b, c represented the transgenic G1, G2 soybean and transgenic recipient Tianlong 1, respectively; A, B, and C represented

spraying the non-tagret herbicide glyphosate, sethoxydim and bentazone, respectively.

2 #HEMRE G1.G2 MRE—SBHEIERIRRET AT EHER R
Fig. 2 The plant of G1, G2 and Tianlong 1 before and after spraying non-target herbicides
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F3 BIEIEFIARERER] 14 #0128 d J§ G1.G2 FIRE—SHKS
Table 3 The plant height of G1, G2 and Tianlong 1 at 14 and 28 d after spraying non-target herbicide (cm)
WG ] ELH % Glyphosate K ELF)s Bentazone JERIE Sethoxydim
Time af iRES 7K (CK)
meater Lo UfE 2% afF UE 2fF 4 I 2 4 waeck)
spraying 1 time 2 times 4 times 1 time 2 times 4 times 1 time 2 times 4 times
14 d Gl 10.9 b 11.9b 10.5 b 11.2 b 9.8 b 9.2 b 3.9 a 32.6a 28.4 a 3l.5a
G2 9.6 b 10.3 b 9.3b 10.3 a 6.6 a 11.0 a 32.4a 3.3 a 30.1a 32.1a
Kpg—5
fe 9.9 b 10.3 b 6.7b 9.8b 9.2 b 9.0 b 34.0 a 35.6a 31.9 a 35.0 a
Tianlong 1
28 d Gl 1.0 b 8.2b 7.9b 9.1b 8.6b 7.6 b 32.4a 35.7a 3.6 a 37.0 a
G2 9.3 b 9.4 b 7.8 b 9.3a 7.5 a 6.9 a 34.2 a 34.4 a 32.0a 36.8 a
Rt
fe 10.2 b 7.1b 7.0 b 6.2 b 7.1b 6.0 b 37.6 a 41.4 a 35.8a 42.5 a
Tianlong 1
2.2.3 MR FRGYH KA PR, MUKXE 100% , 17K B0 2 5 RE IR 5 58t AN ] e JBE K R AL

HERH LU, Mgt AN [ v B H 14 d J5, G1 G2 AR
G — 7 1 T3 32 FE A il ik B 96. 6% (96. 6% F
100% ; Wit #o H ¥ 28 d J5,G1.G2 FIKkE—5 2
FET, MK REOE R A K o WA [ HR BE K R 14 d
J& B LA AR G1 G2 IR —5 -3 52 5 il K
FOPAVR BT R A T Wi 4 fR kAR PR, G G2
FR B —5 V-3 32 F 5 0 18 21 98. 3% 96. 1% Fl1

28 d J5,G1.G2 FIRFE— 5 2MIET:, MK I IE
WK, AKX, AR ARLEXS G1,.G2 Al
KIE— 5 52 5 i) B M 7R WE e B2 T g A7 B T
B0 35 22 5 Wit 14 128 d, V3432 3 R I TR
10% LIF, Wit f5 28 d, G1,G2 FIKEE— 5 #fE
IERFAERK,

R4 BEHEARKEIEMRBER 14028d/5Gl.G2MKXE—SHZER
Table 4 The damage rate of G1, G2 and Tianlong 1 at 14 and 28 d after spraying
different concentrations of non-target herbicide (%)
W 5 ) 3 ELH % Glyphosate K EF) Bentazone JERIE Sethoxydim
Time aft ES K
meafier LU 2% 4ff U 26 4fF U 2 4 wae
spraying 1 time 2 times 4 times 1 time 2 times 4 times 1 time 2 times 4 times
14 d Gl 93.8 b 97.8 b 98.3 b 95.4 b 95.7b 98.3 b 2.2 b 5.8b 5.0b 0a
G2 95.2 b 96.8 b 97.8 b 94.0 b 93.9 b 96.1b 1.8 b 4.3b 4.6b 0a
Kbg—%
97.3 b 100 b 100 b 92.3 b 93.3 b 100 b 4.0b 8.9b 10.0 b 0a
Tianlong 1
28 d Gl 100 b 100 b 100 b 94.5b 98.3 b 100 b 5.2b 5.5b 4.6 b 0a
G2 100 b 100 b 100 b 94.0 b 100 b 100 b 4.2 b 4.9b 5.0b 0a
Rl
ke 100 b 100 b 100 b 100 b 100 b 100 b 6.0 b 8.9b 10.0 b 0a
Tianlong 1

2.3 i G1.G2 FISZ kst H i85 B sh e 22

Rl U 1 BB ) 3 A TR B R R
G0 B (Aphis glycines Matspumura) 8§58 H 2 00RAY
B W ( Spodoptera litura Fabricius) & #5895
15 B (Adelphocoris linelatus Goeze ) F5; BB} ) A 45
T\ ( Bemisia tabaci Gennadius) | B 14 B} i) i 48 5L U4

( Chrysoperla sinica Tjeder) A1 & 5 Bl ff) & 37 #i &
( Taenithrips glyeines Okamoto) &5, FhAl 4 FL N K &
Gl 1 G2 H[a] FZA5 B sh R 5 K — 5 AR AF
TERFEZR,IF ARG — 58, BB 2%
Z5 (K 3),
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Fig. 3 Statistics on type and quantity of main arthropods in fields planting transgenic G1, G2 and Tianlong 1
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