Hh R4l 2013,35(6) :697 — 703
Chinese Journal of Oil Crop Sciences doi;10.7505/j. issn. 1007 —9084.2013.06.013

it Ml X 2l S DR R 7 i M R T AP e A 1) R T

x4, % BLROELHRE vmae ke m 2 &L F &L R, Fgr”
(L PR R B AR G, U1 BES 6100665 2. U145 A Ml L B AT IR 5 B 58 B, DU )1 L5 610066 )

HRIZE < o T M AT 7 DR O 7 S A SR 38 A2 (9 S0, 108 2 3k DR R ) 5 P o o v I
16 Bt FH SR AL S, A SRR R H B B R GTS 40 -3 =2 SR T H (R BEML X 21 i 8305 12k, TE K
A V2 2RI I — S R R R 14 41 % RS PR THEER KR 38 2 AU DR T 4 7 A SRR v e
PRUSE A3 AR 35 o, AR T8 AR IR, 25 It R [ e B2 o 38 R B R A M LI A i S S5 R R
B,1.12 ~12.30kg(ai) « hm " iR KGRI BB A AL i 2 2, (EBEitE 7. 38 ~ 12. 30kg (ai) + hm ™ Y 5 1 B 25
F AN GTS 40 -3 -2 KA T BIH B9 OB ECR SRR ™ i RO H IBEWBEIE X GTS 40 -3 -2 plvkPRL A
SELR A KX 5 e e 3, AR 5 2R A B AR ] BB . 3890 1,23 ~ 4. 92kg(ai) - hm 7l RO IR
AR R A K V2 032 A, R 4 3 AR 2 DBl 5 Wt Tl 7. 38kg (i) + hm ™, —E R 145
PR S AARLKY  AERFL BT i AN B2 50 5 e L TR it ) 4 e DR DR 2 RO O J A% A i 5 R ), DR A 52 AR )
AN, TR R BEAT 2% gt (R AT AEHE AR RV RN o

SR SRR « PUAEH AR B DR DR 5 M e e A R IR 5 7 R M AL 5 PO £

hE %S :3482. 4, S565.103 ZHRFRIZAD : A XEHS:1007 -9084(2013)06 - 0697 - 07

Impact of spraying glyphosate on yield component and resistance genetics of
glyphosate — tolerant soybean at two — trifoliolate leaf stage
LIU Wen — juan' ,LIU Yong®,SONG Jun',GUO Ling —an' ,CHANG Li —juan',
ZHANG Fu - 1i' ,WANG Dong', YIN Quan',ZHAO Hong - yang', LEI Shao - rong'*
(1. Analysis and Test Center ,Sichuan Academy of Agriculture Sciences ,Chengdu 610066 ,China ;
2. Institute of Plant Protection ,Sichuan Academy of Agriculiural Sciences ,Chengdu 610066 ,China)

Abstract ; The objective of this study is to research the impact of glyphosate on yield component and resistance
genetics of glyphosate — tolerant soybean and to provide a statistical basis for applying glyphosate effectively to con-
trol weed. The random complete block design was used and the influence of spraying 41% glyphosate isopropyl am-
monium AS at different rates on yield component and transgenic ratio of transgenic soybean cultivar GTS 40 -3 -2
at V2 stage was studied in the field. The following year, the glyphasate resistance and yield component of first filial
generation soybean after applying glyphosate in the same concentration rates were investigated. The result indicated
that glyphosate was effective at 1.23 —12.30 kg(ai) » hm > to control weed. However, the glyphosate at 7. 38 —
12.30kg(ai) - hm > markedly reduced the number of seed and seeds weight per plant of soybean parents and prog-
eny. Spraying glyphosate had no obvious impact on the quantity of genetically modified ingredient (GM% ) in seeds
of GTS 40 —3 -2, which induced the first filial generation soybean with the same glyphosate tolerance as their par-
ents. It was concluded that spraying glyphosate at 1.23 —4.92 kg(ai) - hm~* was available for weeding control as
well as maintaining the yield component of GTS 40 —3 -2, which could be safe to use at V2 stage of the glyphosate
— tolerant soybean. Application of glyphosate above 7.38 kg(ai) + hm > depressed the seed number but did not af-
fect the seed mass of GTS 40 -3 —2. Spraying glyphosate did not have obviously negative influence on the genetics
of resistance to glyphosate of GTS 40 —3 —2. Glyphosate could be used to weed control with recomm
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ended rate when the first filial generation of GTS 40 —3 -2 was cultivated.

Key words : Glyphosate — tolerant soybean ; Glyphosate isopropylammonium AS; Yield component; Resistance

genetics
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Table 1 Primers and probes used for construct specific quantitative detection of
genetically modified glyphosate — tolerant soybean GTS 40 -3 -2
KM LK Detected genes 5| ¥y M %1 %1 Sequences of primers and probes P18 B B B Size/bp
5’ = CCAGCTTCGCCGCTTCCTTC -3’
Lectin 5’ = GAAGGCAAGCCCATCTGCAAGCC -3’ 74
5’ —FAM - CTTCACCTTCTATGCCCCTGACAC - TAMRA -3’
e 5’ — CATTTGGAGAGGACACGCTGA -3’
zitly fh#% 5’ = GAGCCATGTTGTTAATTTGTGCC -3’ 74
Construct specific genes
5’ = FAM - CAAGCTGACTCTAGCAGATCTTTC — TAMRA -3~
1.4.3 B 3RE PCR RE  TaqMan REFIEDOE 41% HEH B ARG ZKGR] , B A BRAEASOCR RA4F, B H

sE4+ PCR [ W {4 % : THUNDERBIRD™ Probe qPCR
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Time PCR System, America ) iz 17 Jx I F£ ¥ : 50°C
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FE SR ORGP AN B B 25, 5% SR A & K24 100% 27
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Table 2 Yield component factors of GTS 40 —3 —2 after spraying glyphosate at V2 stage

B e B PR A RE Yield component indexes
_ Clyphosate SRR HBRR A B HHE
isopropylammonium Effective pods Seeds number Seed weight 100 seeds
rate/kg(ai) + hm -2 number per plant per plant per plant/g weight/g

0.00
1.23
2.46
4.92
7.38
9.84
12.30

66.58 +4.19 ab
74.18 £5.35 a
77.80 £6.57 a
57.00 +4.67 b
53.64 +4.92 b
56.25 +5.52 b
52.09 +5.86 b

134.42 +7.58 ab
142.04 +15.37 a
149.60 £14.69 a
104.83 £10.06 bc
96.50 £8.49 ¢
99.33 £11.42 ¢
85.91 £13.93 ¢

15.00 £1.09 ab
17.60 £2.69 a
18.77£1.72 a
12.07 £0.83 be
10.97 £0.89 ¢
10.54 +1.27 ¢
10.24 +1.78 ¢

11.44 £0.44 ab
12.15 £0.95 ab
12.63 £0.46 a
11.67 £0.40 ab
11.47 £0.63 ab
10.78 £0.61 b
12.27 £0.57 a

FARF/NE FRFR 0.05 KFE EE R B, T

Note ; Different lower case indicates significant differences at 0. 05 level. Same as below

34 | 32 -
39 y=-3.475x+30.93 .\3'6\-
R?=0.999
30 4 y=-3.456x+29.68
28 4 R?=0.999
28+ _
&} O 261
26 1
24 A
24
22+ 221
T 20 T T T T T 1 T 20 T T T T T 1
-0.5 0 0.5 1.0 1.5 2.0 2.5 3.0 -0.5 0 0.5 1.0 1.5 2.0 2.5 3.0
L g concentration L g concentration
i o B2 SMEEE GTS 40 -3 -2 4ig
E1 HREE Lectin ERSE5 Ct ERREHL BERBRASEE CtENIRERZ

Fig.1 Standard curve of Ct vs. template amount
of reference DNA with Lectin gene

Fig.2 Standard curve of Ct vs. template amount of
reference DNA with construct specific fragment

x3 BIEEHBEEEERXERAFHPEERBSENSE
Table 3 Relative quantity of genetically modified ingredient in seeds of
GTS 40 -3 -2 after spraying glyphosate at V2 stage

B Rk Lectin ZER S BB Construct specific fragments EESLFE AR o i
Glyphosate s X G iy ones = Relative quantity of genetically
isopropylammonium CT{H Absolute ‘CT i Absolute modified ingredient
rate / kg(ai) + hm - CT value quantity/ng CT value quantity/ng (GM/% ) (X £8)
24.52 69.34 23.19 63.95
0.00 24.39 67.22 23.07 69. 62 97.48 £2.72 a
24.34 78.17 23.45 75.55
24.38 76.31 22.94 71.45
1.23 24.60 68.92 23.37 77.46 101.78 +2.62 a
25.28 60.90 23.96 60.48
24.41 65.10 23.01 67.79
2.46 24.78 47.12 23.66 45.43 99.45 +4.11 a
24.94 48.09 23.59 47.03
24.35 67.46 22.91 72.76
4.92 24.82 56.74 23.39 53.30 98.59+£2.02 a
24.47 77.87 23.06 73.18
24.67 49.87 23.35 46.43
7.38 24.85 52.52 23.59 50.13 95.60 £2.58 a
24.88 53.29 23.48 52.36
24.65 52.17 23.44 51.16
9.84 24.68 55.25 23.42 51.08 95.75+£2.93 a
24.83 52.11 23.48 50.41
24.69 57.90 23.26 60.54
12.30 24.76 52.90 23.49 52.40 101.49 +2.81 a

24.59 66.33 23.04 66.90
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2.3.2 wamEHBASHEARKRE TR EHRY
Fef W R S WSO 1 AR S, B AR R A
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JB, SARFE I X RAH LG, REREIERW A RKET, %
U 5 R A AR A ) B BT . AR T I Y
AR ROIEEL R R P AR E KR

(3£ 3) WoR, 5EA - Wit RS, 7K
TR ROEECS R A FE SE T 25 O S T
7.38 ~12.30kg(ai) - hm ™% A H R Ab £ 5 BT
AT S B b B0ORN AR 7™ 1 55 0k BRAH BE 1 I o B
AR s AFRE AR E 7K P AS 52 Wit Tl 5 il

x4 EHEEHBEEEERAS GTS40-3 -2 FREZHATEMHESZ
Table 4 Yield component factors of the first filial generation soybean after spraying glyphosate at V2 stage

B R PR A5 R Yield component indexes
, Glyphosate R RO HUpRLEL AR TR
isopropylammonium rate Effective pods Seeds number Seed weight 100 seeds
/kg(ai) + hm ™2 number per plant per plant per plant/g weight/g
0.00 120.40 £2.03 a 237.00 +14.69 ab 37.28 +3.09 a 16.68 +0.60 ab
1.23 128.33 +4.55 a 288.56 +13.81 a 43.84+4.28 a 15.15+0.39 b
2.46 120.75 £3.15 a 244.50 +13.68 ab 43.23 £+4.52 a 17.36 +0.35 a
4.92 107.78 £2.83 a 229.11 +13.72 ab 40.60 +4.31 a 17.40 £0.37 a
7.38 112.00 +2.24 a 161.57 £10.39 ¢ 25.41+1.72 b 15.74 £0.29 ab
9.84 114.00 £3.59 a 172.33 £10. 14 be 28.54 +3.26 b 16.31 £0.36 ab
12.30 93.86+2.33 a 133.57 +18.30 ¢ 23.23+2.72 b 17.05 +£0.55 a

3 it
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WRE TR, SCA4R . JFH  ZREE
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AR, V2 1] 7. 38 ~12.30kg(ai) - hm ALt
JBfmse it 2 FEAIR T GTS 40 -3 -2 Je UK T g
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PRIR G- i A T SE M o DA™ S A R A 20 B, B
H B bt B R R S B R D i R A T
X BRI RS I 1 4 ], 445 87K P R R i A
AZ R . AW UE T, PR 5T AL P 2 0 AR iR
e Z A kA —E R R o AR
R, G REH TR 16 ) E R EE (IR 8
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T FERE DR R S AR e AL [ B A A 9 A
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B BT Hh— X B AL R PR R
LA EH B SR AR B, Al
Hh A [ e B e T Bt f L GTS 40 -3 -2 B{ s b
W SIS DR AR X B i 5 R A AR IO 3 2
5, B 100% 7KV 2247 5 R0 T 5% AR FiAF JF Mot it
FHBE , AR R A KT, R 5ok
A —F0 B2 BT 5 Wit T R R AUOR S
PR RS A R TR A R H, 2009 4F



702 rERH R AR 2013,35(6)
AR A TRkl GTS 40 =3 =2 [ A3 FAL, X2 [9] Vaitilingom M, Pijinenburg H, Gendre F, et al. Real —
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