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Risk assessment of weed resistance to herbicide quinotrione in sorghum field
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Abstract: In order to assess the risk of resistance to quinotrione, a new type of HPPD herbicide, the sen-
sitivity baselines of six weed sensitive populations, Digitaria sanguinalis, Echinochloa crusgalli, Se-
taria viridis, Panicum miliaceum, Amaranthus retroflexus and Chenopodium album, to quintrione were
determined in greenhouse, and the resistance levels of weed populations in sorghum field were also de-
termined. The sensitive baseline test showed that E. crusgalli, P. miliaceum, A. retroflexus and C. album,
were more sensitive to quinotrione with GR,, from 12.76 to 32.72 g (a.i.)/hm’ and GR,, from 68.04 to
193.54 g (a.i.)/hm’, than D. sanguinalis with GR,, from 44.23 to 56.19 g (a.i.)/hm’and GR,, from 472.26
to 849.24 g (a.i.)/hm’. The resistance level test showed that all populations of six weeds collected from
sorghum fields in China were not resistant to quinotrione, and the relative resistance index was below

2.00. The populations which were resistant to nicosulfuron were still sensitive to quinotrione and mesot-
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rione. The results showed that quinotrione, as a low-risk herbicide, used to control weeds in sorghum

fields, the risk of weeds develop resistance to it would be very slow.
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Fig. 1 Determination of sensitivity baseline to quinotrione in six weeds
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Table 1 Resistance level of six weeds in sorghum field to quinotrione

FREL Tl GR,/ GR,/ iEROE ARG (E Pt
Weed Population (g (a.i.)/hm®) (g (a.i.))hm’) Resistance index Resistance level
I, J% Digitaria sanguinalis JS-NJ-GC 74.13 1 043.29 1.56 JENo
NMG-TL-KL 72.81 1015.98 1.53 JcNo
HB-XY-GC 53.91 668.50 1.14 J&No
HLJ-NJ-JS 66.52 831.87 1.40 JiNo
SD-LC-GT 65.04 863.42 1.37 JiNo
BRE Panicum miliaceum LN-AS-GQ 24.30 138.15 0.97 J&No
NMG-TL-KL 39.16 242.24 1.56 JtNo
JL-TH-JD 38.93 150.83 1.55 JtNo
HLIJ-NJ-JS 35.63 132.98 1.42 JENo
I B EE Setaria viridis HLJ-NJ-IS 29.72 282.17 1.26 JeNo
NMG-TL-KL 27.47 304.18 1.16 JENo
JS-NJ-GC 25.32 408.29 1.07 JENo
SD-LC-GT 33.11 355.80 1.40 JtNo
HB-XY-GC 21.68 260.79 0.92 JENo
L Echinochloa crusgalli SD-JN-LC 52.48 201.71 1.45 J&No
HLI-NJ-JS 65.68 276.64 1.81 JtNo
NMG-TL-KL 39.77 234.84 1.10 J& No
HN-NX-BMQ 36.25 217.48 1.00 J& No
JS-NJ-GC 35.31 188.75 0.97 J& No
SR NMG-TL-KL 11.79 89.24 0.72 J:No
Amaranthus retroflexus HN-NX-BMQ 13.35 76.25 0.82 JCNo
JS-NJ-GC 12.21 84.36 0.75 J&No
HLJ-NJ-JS 15.11 92.66 0.93 J&No
SD-LC-GT 20.44 106.33 1.26 J&No
#i Chenopodium album JS-NJ-GC 17.59 148.98 0.99 JtNo
SD-LC-GT 20.92 158.51 1.18 J& No
HLJ-NJ-JS 27.43 142.44 1.54 J& No
NMG-TL-KL 33.00 145.56 1.86 J&No
SD-JN-LC 25.57 193.16 1.44 J&No
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71.63 g (a.i.)/hm? Z [] , 10 /> Zh FE A X s i Y Bt
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Table 2 Resistance level of ten populations of Digitaria sanguinalis to quinotrione, nicsulfuron and mesotrione

25 i = GR,/ LEDSETINE S Ptk
Herbicide Population Regression equation (g(ai)hm’)  Resistance index Resistance level
R it o SD-QD-LX y=3.085+1.157x 45.30 3.46 I Low resistance
Nicosulfuron SD-DZ-PY 1=1.639+1.63 1x 115.25 8.80 H147 Moderate resistance
SD-LC-GT y=3.442+1.395x 13.09 1.00 JENo
SD-LY-F y=1.853+1.346x 218.02 16.66 =P High resistance
SD-LY-LL y=2.524+1.213x 110.18 8.42 H3T Moderate resistance
HN-XC-XC y=3.267+1.060x 43.17 3.30 {I&HT Low resistance
HN-XX-WH y=1.334+1.585x 204.47 15.62 =540 High resistance
HN-KF-LK y=2.587+1.126x 139.09 10.63 =P High resistance
HN-SQ-YC y=3.090+1.117x 51.36 3.92 iXPT Low resistance
HN-HB-ST y=2.883+1.217x 54.79 4.19 {I&HT Low resistance
s e ] SD-QD-LX y=2.558+1.338x 66.95 1.36 JENo
Quinotrione SD-DZ-PY 1=2.508+1.343x 71.63 1.46 JNo
SD-LC-GT y=2.931+1.141x 65.04 1.32 JENo
SD-LY-F y=3.243+1.028x 51.20 1.04 J&No
SD-LY-LL y=2.678+1.294x 62.25 1.26 JENo
HN-XC-XC y=3.131+1.105x 49.21 1.00 JENo
HN-XX-WH y=2.833+1.214x 60.99 1.24 JENo
HN-KF-LK y=3.079+1.137x 49.00 1.00 J&No
HN-SQ-YC y=3.196+1.065x 49.49 1.01 J&No
HN-HB-ST y=3.488+0.988x 49.93 1.02 JENo
il it e i SD-QD-LX y=1.691+2.024x 33.13 1.39 J&No
Mesotrione SD-DZ-PY $=2.330+1.718x 35.86 1.51 JENo
SD-LC-GT y=1.516+2.068x 38.21 1.61 J&No
SD-LY-F y=2.230+1.783x 35.75 1.50 JENo
SD-LY-LL y=1.655+2.021x 4524 1.90 J&No
HN-XC-XC y=2.148+1.968x 28.15 1.18 JENo
HN-XX-WH y=2.564+1.770x 23.76 1.00 J&No
HN-KF-LK y=1.843+2.208x 26.91 1.13 JENo
HN-SQ-YC y=1.695+2.101x 37.43 1.58 J&No
HN-HB-ST 1=2.058+1.933x 33.26 1.40 JENo
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T e L R A LA R A T 55 AL B
HPPD 11 il 551 288 [ e 551 v 0 ] X6 AR AR o} 2 o D
AL R TR R o P 2 B S A T R (1) B A
TR B A B BR AR , ELG R R A% 5 10 S Fp e
BCRAR Y, JCHH S 25 5 o WS R T o] it 4% R SR i
TP B R 28R AN, L rb R ] P 2% 2 5 A T 7y )5
R AR 13 DA 45 (2020) FBIF 9 25 SR — 55 s o i
X HEF R IR %) BT BRSO, X6 o ) BT R R W 2
SRS (2020) IOBFTE 45 SR — 8. £ RS
W ] o R AR} 2 B fh R R R R 1 B R AR 3
25, ] 2% 8 5 55 Jo A O R 4 R B BRI (1 244
£5,2020) . ABFTREEHR BN, R HEE A RAESKX
R S Y R e R ORI BE RN TR 6 Fh 32
SR BN [ R A U RS TE 2.00 LITF L 1
RN W B A Pk 1 — 2D IR S 2 BN HPPD 411
il 350 2 B BN B 7 A ot ORI 2 R 52 %
2018),

S 2 o P R B TR VAR IX ok K FH ™ EE Y
S A3 DX 8K P R T T A T = o ) AR e i
G 7 B S BT (EL AR X 5 — ol oK FH B e 551 i
B A B BRI RN A X 2 Fh 2 5]
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JiE AR, BIF 5 3k S R i s 2 114) - 3 o PR X s
T P AT P X I s el ) e e RS AT LA T
Mo WG R IRAE 104~ 5 JEFPEE 9 /X 0w ik
B e A B S O, B AT LR R BOM 16,66, 1H T
A7y R X A A i i R 4 U, HOG s BT
Fiil /) GR,, A T 49.00~71.63 g (a.i.)/hm? Z [a] , ToHi Tk
PR 3K EEBR A HPPD ] 7] S B e 551 g 2 H 1
S U B A P2 P R AT BE RS, )7 AR
BUTE R BE N2 SRR, P AR BU 2 P AR N
AR

AR HPPD 1] 7] 248 [ e 751 s 2 7 g AR XSS
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Ut & v R N S5 R [RIAE AL 2559 1 7
TRBCA T, & 3 I T R HIVEW R /R AR A=
PIBi i6 LA SN TR B A5 255 TR BB R 15 il 7 5 2%
R ASE N — R R AT
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