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Comparison of herbicidal activity and the safety of quintrione
and quinclorac to rice

WANG Zhengbo, WANG Hao, YU Jiaxing, LIJun, DONG Liyao*

(College of Plant Protection , Key Laboratory of Integrated Management of Crop Diseases and Pests ,
Ministry of Education . Nanjing Agricultural University, Nanjing 210095, China)

Abstract The whole-plant bioassay was used to determine bioactivity of quintrione and quinclorac to weeds and its
safety to rice seedling in paddy fields in this study. The results indicated that at a dose of 600 g/hm®, the
inhibition rates of quintrione and quinclorac to Echinochloa spp. and Eclipta prostrata were higher than 94%,
with the GRy, value ranged from 107.35 to 558.58 g/hm’. The inhibition rates to Digitaria sanguinalis and
Ammannia auriculata were lower than 85%, and the inhibition rates to Leptochloa chinensis and resistant
Echinochloa crus-galli var. zelayensis were lower than 50% , however, the inhibition rates of quintrione on fresh
weight of Ludwigia prostrata and Cyperus difformis were 92. 17% and 94. 33% . respectively, significantly higher
than those of quinclorac (83.64%, 85.57%). Quintrione and quinclorac had poor safety to rice seedling at 1. 5-
leaf stage, with the selectivity indices ranged from 2. 53 to 3. 58 while they were safe to rice seedling at 3. 5-leaf
stage, with the selectivity indices higher than 4. There was no significant difference in the fresh weight of rice
between each treatment and control group. According to the principle of high efficiency, economy and safety,
quintrione is not recommended to control gramineous weeds, but could be a supplementary herbicide only for some
broadleaf and cyperaceous weeds in paddy fields.
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Fig. 1 The structure of quintrione (a) and quinclorac (b)
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Table 1 The collecting site and collecting time of weed seeds

AR R B [ /4= H KB s

Tested weed Collecting time Collecting site
M Echinochloa crus-galli var. crus-galli 2018 - 09 VLI 1 2 v T S EL
T§FEf  Echinochloa glabrescens 2017 - 09 VLA WL TTEZ X
JoTef Echinochloa crus-galli var. mitis 2018 - 09 VLAVE P B TH R 2 X
Vask#  Echinochloa crus-galli var. zelayensis 2016 - 05 VLINE T T L iX
PiskBL(R)  Echinochloa crus-galli var. zelayensis (R)[15] 2010 - 10 R IETAMLIX
Bs  Digitaria sanguinalis 2018 - 10 TLINE 1 2 W T A B
TF4F Leptochloa chinensis 2017 - 10 WiVLA 72 24T e i X
il  Eclipta prostrata 2018 - 09 VLIRE Eh I B B
THE Ludwigia prostrata 2017 - 11 LA Fei i Ty B
Hmk i Ammannia auriculata 2015 -10 WL B i At X
SRIGEEE Cyperus dif formis 2018 - 10 YLINVE 2 M T AR X

D) R RGP PRI ) PR AR

R represent that E. crus-galli var. zelayensis which was highly resistant to quinclorac.
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Table 2 The bioactivity of quintrione and quinclorac to main weeds in rice fields

: hbtﬁiiﬂ]fﬁu};/ﬁ - GRoo (95 % B A7 X [R]) /
Fxq TIRUNEI nhibition rate on fresh weig . 2y—1
Hfﬁ)}ilgide Ttgiiﬁ;vfed ¢ ((?l;n ) R
37.5 75 150 300 600 e
g/hm? g/hm? g/hm? g/hm? g/hm? (95% confidence interval)
AR EEE B E. crus-galli var. crusgalli 31.35 56.38 79.39 91.85 100.00a 258.25(246.01~271.11)  0.999 6
quintrione T E. crus-galli var. mitis 83.16 85.26 88.00 92.00 94.95a 168.64(292.37~560.53) 0.989 7
TEFER E. glabrescens 27.20 50.85 85.76 90.47 98.39a 251.52(203. 87~310. 29) 0. 986 3
VEskM E. crus-galli var. zelayensis 79.44 85.52 93.05 95.94 96.23a 107.35(95.57~120.59) 0.994 2
PEsRBL(R) E. crusgalli var. zelayensis(R) 30.55 39.05 41.88 43.67 45.75a — —
i D. sanguinalis 3.12 5.12 13.60 30.09 81.85a 852.62(641.37~1133.46) 0.991 8
T4 1 L. chinensis 17.32 19.29 24.80 25.20 25.72a = =
fillfigy E. prostrata 27.67 42.67 66.74 82.79 96.63a 377.53(308.55~461.92)  0.991 3
TH&ZL L. prostrata 18.48 38.92 68.30 91.19 92.17a 298.07(259. 37~342.55) 0.997 0
BMKE A, auriculata 4,88 17.07 22.10 56.71 68.90a — —
SHIYSE C. dif formis 4.64 23.71 69.07 77.84 94.33a 459.28(414. 28~509.17)  0.998 6
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453K 2 Table 2(Continued)
L PRI o GRoo (95 Y B X D) /
275??!] kg nhibition rate on fresh weight g+ (hm?)~! i
Herbicide Tested weed 37.5 75 150 300 600 GRy
¢/hm? g/hm? g/hm? g/hm? g/hm? (95% confidence interval)
A MR R T E. crus-galli var. crusgalli 75.57 79.87 91.46 97.47 100.00a 118.30(122.85~302. 88) 0.985 0
quinclorac TtoM E. crus-galli var. mitis 51.42 61.83 78.71 91.43 100.00a 289.36(214.61~706.40) 0.985 1
TEFEAR E. glabrescens 72.20 82.03 91.27 92.71 98.90a 124.77(113.03~137.73)  0.997 6
PR E. crus-galli var. zelayensis 66.48 75.79 89.59 98.80 100.00a 188.99(129.13~276.60) 0.984 3
ViR (R) E. crusgalli var. zelayensis(R) 29.06 38.30 40.98 41.43 45.31a = =
L/ D. sanguinalis 1. 91 9.38 13.15 32.36 82.03a 970.10(548.99~1714.24) 0.9815
T4F L. chinensis 14.17 15.49 27.17 27.95 29.13a — —
iz E. prostrata 36.40 50.12 63.49 77.56 95.47a 558.58(406.71~767.18)  0.9857
THZ L. prostrata 34.47 45.57 49.24 65.97 83.64b 941.59 (771.92~1148.56) 0.996 9
HMKHE A, auriculata 52.29 59.45 69.21 73.78 79.10a — —
FHIVSE C. dif formis 20.62 27.32 68.30 78.35 85.57b 672.95(483.18~—937.26) 0.989 1
1) BEFMBR SRR IR Jy 600 /b . SIR)/IVES S 25 PR MU ) — b STV 402 57895 (P=-0.05).
Significance analysis of inhibition rate on fresh weight of two herbicides on the same weed at the dose of 600 g/hm? was conducted. Differ-

ent letters indicate significant difference between two herbicides (P<C0. 05).
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Table 3 The fresh weight and inhibition rate on fresh weight of rice and Echinochloa crus-galli var. crus-galli

after quintrione and quinclorac treatment at 1. S-leaf stage

R 5 =5 WP 900 i
2 ffl]ﬁz/ l Huaidao 5 Xiangliangyou 900 E. crusgalli var. crusgalli
Herbicide &7 6T /g eI BT /g %/ % BT /g eI
Fresh weight  Inhibition rate Fresh weight  Inhibition rate Fresh weight Inhibition rate
R I 37.5 (2.9640. 25)a 1.31 (3.13%0.2D)a 1.03 (1. 62£0. 28)b 34. 54
quintrione 75 (2.89+£0.23)a 3.56 (3.08%£0.31)a 2.84 (1.40=£0.37)b 43. 68
150 (2.914£0. 23)a 3. 06 (3.04=£0.10)a 3. 95 (0. 284£0.06)c 88.58
300 (2.87%£0.04)ab 4. 23 (2.952+0. 45)ab 6. 00 (0. 06£0.07)c 97. 45
600 (2.76+£0.14)b 7.90 (2.86=+0.29b 9.79 0. 00c 100. 00
0 (3.00£0.19a 0 (3.17%£0. 33)a 0 (2.48+0.28)a 0
AR 37.5 (3.00£0. 19a 0. 06 (3.11£0.41)a 1. 74 (0.80+0. 15)b 58. 37
quinclorac 75 (3.00£0.12)a 0. 56 (3.13£0. 28)a 1.21 (0.41+£0. 25)¢ 70. 59
150 (2.90+£0. 2D)a 3.39 (3.07£0.08)a 3.16 (0. 30£0. 05)d 85. 60
300 (2.88+0. 20)ab 4. 06 (2. 984+0. 20)ab 5. 85 (0. 10£0. 06)d 93.10
600 (2.75+0.11)b 8. 40 (2.88+0.19)b 9. 16 0. 00d 100. 00
0 (3.00£0.19)a 0 (3.17%£0. 33)a 0 (2.48+0. 28)a 0

D FPRE A E AR . FSIAR/NG FRFOR I —BRRER RS A AR R T 7E 0. 05 KEERRE . TR

Data are meand=SD. Different letters in the same column for same herbicide with their different doses indicate significant difference at 0. 05

level. The same applies below.
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Table 4 The fresh weight and inhibition rate on fresh weight of rice and Echinochloa crus-galli var. crus-galli after

quintrione and quinclorac treatment at 3. S5-leaf stage

L {’Eﬁ 5 %— . {*ﬁﬁﬁn 900 f?ii _
Vbl . hm2)—1 Huaidao 5 Xiangliangyou 900 E. crusgalli var. crus-galli
Herbicide ~ ©7 0" BT/ T % BT/ % BT/ %
Fresh weight  Inhibition rate Fresh weight  Inhibition rate Fresh weight Inhibition rate
R A R 37.5 (3.80+£0.35)a 0. 26 (4.30£0.53)a 0.31 (3.74+£0.67)b 29.70
quintrione 75 (3.79+£0.31)a 0.52 (4.294£0.52)a 0. 46 (2.48+0.22)c 53. 38
150 (3.62%£0.33)a 1. 23 (4.52%£0. 28)a 1. 01 (1.40%£0. 42)d 73.62
300 (3.75+0.44)a 1, &7 (4.20=£0. 33)a 2355 (0. 7740.03)d 85.53
600 (3.63£0.40)a 4.72 (4.15=£0. 29)a 3.71 (0. 54+0.08)d 89. 85
0 (3.81£0.43)a 0 (4.3140.16)a 0 (5.3240.72)a 0
) N Mo & (3.794£0.42)a 0.59 (4.33%£0.17)a 0. 46 (3.24+0.46)b ok 119)
quinclorac 75 (3.78+£0. 22)a 0.79 (4.25%+0.10)a 2.41 (2.30740.38)c 56. 77
150 (3.73£0.30)a 2.01 (4.227£0.41D)a 3.10 (1. 07=£0. 04)c 79. 89
300 (3.70£0. 10)a 2. 89 (4.1440.4Da 4.75 (0. 8240.05)¢ 84. 65
600 (3.61£0. 26)a B0 2 (4.12%£0. 23)a B 211 (0. 48+£0. 28)¢ 90. 98
0 (3.81+£0.43)a 0 (4.31£0. 16)a 0 (5.32+£0.72)a 0

RS AEIRTHIME A SRR SRR R R AT

Table 5 Bioactivity of quintrione and quinclorac at different leaf stages on Echinochloa crus-galli var. crus-galli

2l KR 200 LR

GRyo (95 % B A5 X [H]) /g » (hm?) !

Herbicide Leaf stage of rice b+SE GRo (95% Confidence interval) alClY
G R 1.5 2.7970. 09 240. 82(163. 61~354. 49) 1.95(3)
quintrione 3.5 1. 344-0. 25 604. 24(560. 97~650. 85) 2.23(3)
A MEIRR 1.5 1. 4220. 05 226. 09(186. 80~273. 66) 2.01(3)
quinclorac 3.5 1.36+0. 18 502. 71(437. 98~577. 00) 3.40(3)

F6 —_SEWERS - SEWERAKESBEENEFEEIES

Table 6 The selectivity index of quintrione and quinclorac between different rice varieties and Echinochloa crus-galli var. crus-galli

GR10 (95 % BEAF X a]) /

TR A e 245 1§ - . I ) PEREEAE 5L
255 kI > srjq eﬂ;q IKAE BER A FRifER g+ (hm»)™! 2(df) SeT;ctiVFi‘t
Herbicide R 3 Rice variety b+SE GRyo X . Y
of rice X . index
(95% confidence interval)
A M I 1.5 HERE 55 Huaidao 5 0.6540. 11 860. 96(737. 81~1 019.87)  2.69(3) 3.58
quintrione PG 900 Xiangliangyou 900 0. 80+0. 09 608. 36(440. 37~840. 46) 3.58(3) 2.53
3.5 HEFG 5% Huaidao 5 0.747420.18 3 800. 54(1 439. 27~1 635.73) 3.21(3) 6. 29
WAL 900 Xiangliangyou 900 0.8140. 11 2 678.02(1 573.06~4 559.14) 3.78(3) 4. 43
e N A 1.5 #ERE 55  Huaidao 5 1.50+0. 12 638. 27(456. 72~892. 00) 2.01(3) 2.82
quinclorac WL 900 Xiangliangyou 900 1. 02=0. 07 616. 69(497. 12~765. 02) 3.98(3) 2.73
3.5 #iFG 55 Huaidao 5 0.74+0.06 2 028.77(802. 73~1 863.34)  2.04(3) 4, 04
WRAL 900 Xiangliangyou 900 0.44+0.16 4 010.07(539. 92~1 783.61)  3.67(3) 7.97
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A 7 T ™ TR PR I KRR FH 2% 1 2 B 4
el 2z FE AL . G M bl R PR K R i A B
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