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Sensitivity to glyphosate and dynamics of shikimate accumulation
in three weed species following glyphosate application
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Abstract: The GRy, value and shikimate accumulation in three problematic weed species were
determined by whole plant bioassay and spectrophotometric assay respectively after treated by
glyphosate. After treated by glyphosate at 410 g ( a. i.) /ha shikimate accumulation in Echinochloa
crusgalli was first increased then declined increased slightly finally. However it kept increasing in
Chenopodium album and Digitaria sanguinalis. Based on the accumulation of shikimate by glyphosate
treated within this dosage the order of sensitivity to glyphosate from high to low was E. crusgalli C.
album and D. sanguinalis which was similar to the result of whole plant bioassay. Shikimate
accumulation was increased rapidly in all three weeds after treated 2 days by glyphosate within the dose
range of 820 to 3 280 g( a. i.) /ha and the accumulation rate showed positive relationship to the

treatment dosage. The highest shikimate accumulation in E. crusgalli D. sanguinalis and C. album were
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1137.9 pg/g 4989.7 ng/g and 2 084.2 pg/g which were 16.7—-23.7-and 82.94old compared to

that of the untreated control respectively. The knowledge obtained in this study will provide basis for

developing method to detect the sensitivity of weeds to glyphosate.
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Table 1 Dosages of glyphosate isopropylamine
salt 410 AS in the experiments
Number of Dosage of preparation Dosage a. i.
treatment /( g/hm?) /( g/hm?)
1/8 X 250 103
1/4 X 500 205
1/2 X 1 000 410
X 2 000 820
2 X 4 000 1 640
4 X 8 000 3280
8 X 16 000 6 560
CK - -
' X
Note: X means the recommend dose.
1.2.3
1 ( 172 ~4 )
41% 3
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o 1.2.2 10 mg 1.0 mL.0.25 mol/L
48 h I 0.1.0.2.5.5.0.10. 0.
7 - 12.5.25. 0 pL 0. 25 mol/L
0.5¢g 1.0 mL.0.25 mol/L 1.0 mL, 0D 4, o
4 °C .12 000 r/min 30 min
4 C o 3 . DPS
1.2.4 Gaitonde " (P=<0.05) .
" . 200 L 1.2.3 5
2.0 mL.1%
3h 2.0 mL.1.0 mol/L 2.1
1.2 mL.0.1 mol/L ( 2) 3
5 min 380 nm (ODy,) - N o
2 3
Table 2 Sensitivity of three weed species to glyphosate
(95% )
Weeds Regression equation GRsy(95% CL) a.i. /( g/hm?) Regression coefficient r
E. crusgalli Y=2.1779 +1.263 1x 171.5(83.5 ~352.4) 0.9307
D. sanguinalis Y=1.7879 +1.266 5x 343.8( 181.6 ~650.9) 0.913 6
C. album Y=1.563 6 +1.501 3x 194.5(105.1 ~360. 1) 0.943 4
2.2 6 12 d. 6d
410 g/hm?( ) . o . .
2.4 44d 12,14 14 d
p14d 3 1007.2.4407.2 1086.1 pg/g
. ( )
- - 14.8.37.0 41.1 .
o 1640 3280 g/hm’ 3
8 d (1) 6.2 2d
N 14 d o 1 640 g/hm’
0.92 3.5 . N N 12,12
410 g/hm’ 10 d 3
1137.9.4575.6 2084.2 pg/g
16.7.33.2  82.9 ; 3280 g/hm’
o S N 10.8
4~6d 10 d
1050.2.4989.7 2012.2 pg/g
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Fig.1 Shikimate accumulation in three weed species after treated by glyphosate
A.  Echinochloa crusgalli; B. Digitaria sanguinalis; C.  Chenopodium album
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