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Evaluation of herbicidal activity of pyraclonil and its safety to
rice and following crops

Ma Guolan, Liu Ducai, Liu Xueyuan, Peng Yajun, Li Sifu
(Institute of Plant Protection , Hunan Academy of Agricultural Sciences, Changsha 410125, China)

Abstract Pyraclonil belonged to protoporphurinogen oxidase inhibitor. In order to evaluate the application poten-
tial of pyraclonil in rice field in China, the herbicidal activity and safety to three rice varieties were investigated in
the laboratory and the safety to rice and following crops were determined by field experiments. The results indica-
ted that pyraclonil had high herbicidal activity to gramineous weeds Echinochloa crusgalli (barnyardgrass) and
broadleaf weeds Monochoria vaginalis. In the bioassay test, pyraclonil had high herbicidal activity to E. crusgalli
and M. vaginalis with the EDs, value of 11.50 g /hm* and 8. 22 g /hm?, respectively, significantly higher than
that of the control herbicide pretilachlor. The selectivity coefficients of pyraclonil among three rice varieties and
barnyardgrass were 4. 15, 3. 44 and 3. 73 for barnyardgrass, respectively, significantly higher than those of
pretilachlor. The field experiments showed that the control efficacies against E. crusgalli, M. vaginalis, Rotala
indica and Cyperus difformis were all above 98% when using 1.8% pyraclonil granules at 162, 216 and 324 g/hm’
after treatment for 20 and 40 days, significantly higher than those of 50% pretilachlor emulsifiable concentrates
and 80% oxadiargyl wettable powder. Pyraclonil is safe to rice and three main following crops, including wheat,
rape and Brassica chinensis, therefore, it has an excellent application prospect in rice fields.
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Table 1 Herbicidal activity of pyraclonil and pretilachlor to Echinochloa crusgalli and Monochoria vaginalis

[ 51 AEFEYRE /g « (hm?) ! #EFEPHIZE/ %  Inhibition rate of fresh weight
Herbicide Dosage ME  E. crusgalli MHE M. vaginalis
T B 162 96. 13 94.51
pyraclonil 81 85. 69 86. 41
40. 5 76. 46 75. 31
20. 25 64.73 66. 35
10. 125 48. 61 57. 83
PR 360 98. 50 78.17
pretilachlor 180 87.25 70. 31
90 67.50 63. 15
45 DB, 20 40. 61
22.5 ofk 79 32.13
= ol - -2k
= EE# EDs/g + (hm?)~! EDy /g » (hm?)~! | HRREHG
[ 25 51 Regression equation Correlation coefficient
Herbicide ) 5 i S ) g e P 57
E. crusgalli M. vaginalis E. crusgalli M. vaginalis E. crusgalli M. vaginalis E. crusgalli M. vaginalis
=N
e #‘E“Hﬁ y=3.488 5+1. 425 1x y=3. 942 1+1. 156 Ox 11. 50 8.22 91. 17 105. 61 0. 988 6 0. 985 4
pyraclonil
W—%Hi y=2.184 4+1.790 3x y=3.077 0+1. 080 2x 37.38 60. 28 194. 32 925. 75 0.984 0 0.983 4
pretilachlor
2.2 WMEREXT 3 FKFERIEEF IS E 194.32 g /hm*, XU RLJEXF < PP 5487 BRI
XU EE I L Y RE O B EDyo 4351128 91,17, 8197 F*Y WfIL 2 57 EDy 4351k 378. 66,313, 61
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Table 2 Tolerance bioassay of pyraclonil and pretilachlor to three varieties of rice

IR T i Ao ¥ 5 EVE iy EDyo/ EDyo/ BEPEMEAE SR
Rice variety Herbicide Regression equation g+ (hm?) ! g+ (hm?) ! Selectivity coefficients

Witk 548 SR EL i pyraclonil y=2. 281 3+0. 557 4x 378. 66 — 4,15
Liangyou 548 L pretilachlor y=1.950 4-+0. 652 1x 514. 52 = 2. 65
MR 819 KB ELIE pyraclonil y=2.430 3-+0. 516 Ox 313.61 = 3. 44
Zhuliangyou 819 A E % pretilachlor y=2.279 2+0. 536 3x 482. 77 = 2.48
Y WAL 2 = KU ELiE pyraclonil y=2.342 6-+0. 543 4x 340. 22 — 3.73
Yliangyou 2 5 NELJ pretilachlor y=2.140 4+40. 594 5x 451. 08 — 2. 32

N MM ELHE pyraclonil y=3.488 5+1. 425 1x — 91. 17 =

E. crusgalli A E % pretilachlor y=2.184 4+1. 790 3x — 194. 32 —

2.3 WMERENBHREAXENBRUR
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Table 3 Evaluation of herbicidal activity of 1. 8% pyraclonil granules to weeds in rice fields in 2014

55 ARG/ FEBi%%/ % Control efficacy of plant
2
u (bj,l d g+ (hm?)! B E. crusgalli M85 M. vaginalis T R. indica SSRIPEEE C. dif formis
erbicide .
Effective dosage 20 d 40 d 20 d 40 d 20 d 40 d 20 d 40 d
1. 8 %6 XMk BE i GR 108 98.1a 90. 2 ab 91.8 a 98.4 a 100.0a  100.0 a 100.0a  100.0 a
1. 84 pyraclonil GR 162 100.0a  100.0 a 99.6a  100.0 a 100.0a  100.0a  100.0a  100.0 a
216 100.0 a 100. 0 a 98.7 a 100. 0 a 100.0 a 100. 0 a 100. 0 a 100.0 a
324 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a
80 0 TR BRIE FE ] WP
2.3¢ 5. : 78. 5.9 ¢ . 100.0a  100.0 ¢
80% oxadiargyl WP 84 62.3 ¢ 5.5 © 55.4 b 8.4 b 95.9 ab 95.5 ab 00.0 a 00.0 a
509 EC
- Aﬁﬁﬂf . 600 95.4 a 95.5 ab 37.2 ¢ B7.3 @ 90. 8 ab 93.5 ab 82.3 b 92. 6 ab
50% pretilachlor EC
25 P16k IR (RE /m?2
22 FIXE IR b /) — 34.5 BONG! 292. 8 120. 8 31.0 34.8 44, 8 48.5

Blank control

D) [A 5B 5 A 6 PR R B3 28 57 (P<C0. 05) . T I,

Different letters after the data in the same column indicate significant difference at P<C0. 05 level by Duncan’s multiple range test. The

same below.

2015 4F, 1. 8 %0 WMk B GR X A5 H 4% 75 119 H
() B AR AR R 8 (3R ) . ) 20 dL 3 162,216
1324 g/hm® XFRBLUE G BE 55 SRR B Y5 R YY)
Btk 100, 0%, 5%t B8 245 551 80 Yo P o i . ]
WP 1 50% N & g EC Wi 2= 5 A8 & 2j)5
40 d. 1. 820 XM HL IS GR AT 2 80 Hh 808 i R 3001k
H: 162,216 1324 g/hm? X B 85 BL 3515 38 A1

SRS B B RATARTE 99. 020U L.

1T 2015 AFBEAT [H 18] 156 30 ] 46 4 22 %)
231 8000 PR IE L WP 1 50 0 N H i EC X A
FZ SR BRCEAR T 2014 AERGIKIRZE R, 5 1. 8%
AU R GR (B RCRH 25 5 33K A2 10 B 00K 0 fi 36 7K
JEAE PR EOR IR
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Table 4 Evaluation of herbicidal activity of 1. 8% pyraclonil granules to weeds in rice fields in 2015
- S/ ¥R/ %  Control efficacy of plant
24
i /bj.l d g+ (hm?) ! B E. crusgalli S5 M. vaginalis A3 R. indica SRIPEEE C. dif formis
erbiciae .
Effective dosage 20 d 40 d 20 d 40 d 20 d 40 d 20 d 40 d
L. 8% AUk HE il GR 108 90.8b  94.6a 96.4a  98.1a 100.0a 100.0a  100.0a  100.0 a
1. 8% pyraclonil GR 162 100. 0 a 99.3a  100.0a 100.0a 100.0a  100.0a  100.0a  100.0 a
216 100.0 a 100.0 a 100. 0 a 100. 0 a 100.0 a 100. 0 a 100. 0 a 100.0 a
324 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a
80 40 P B IE HE ] WP
4 100.0a  100.0a  100.0a  100.0a  100.0a  100.0a  100.0a  100.0 ¢
80% oxadiargyl WP 8 00. 0 a 00. 0 a 00. 0 a 00. 0 a 00. 0 a 00. 0 a 00.0 a 00.0 a
509 EC
- Aﬁﬁﬂﬁ . 600 98.8 a 100.0 a 100. 0 a 100. 0 a 100.0 a 100. 0 a 100. 0 a 100.0 a
50% pretilachlor EC
23 1 % IE 2
2 FIXT IR B /) — 59.8 71.3 94.5 95.0 45.5 46. 3 34.3 35 3

Blank control
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LM
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Table 5 Effects of 1. 8% pyraclonil granules on the following wheat, oilseed rape and Brassica chinensis

R GERE 15 D/ %

PR GRS 25 d)/em fif F (RS 25 dD /g« BR !

N,
N ﬁ&ﬁ“ufi/l Emergence rate Plant height Fresh weight per plant
%"'Jgﬁ‘ g (hm-) (after sowing for 15 days) (after sowing for 25 days) (after sowing for 25 days)
Herbicide Effective v o v o o o
o N LN E A T ANE E 2 N A NE F 2
Wheat Rape Pakchoi Wheat Rape Pakchoi Wheat Rape Pakchoi
L. 8% MM HEE GR 162.0 50.2a 53.9a 53.9a 12.9a 8.5a 5.9 a 0.97 a 2.11 a 1.71 a
1. 8% pyraclonil GR 324.0 49.7a 58.5a 58.5a 12.5a 88a  6.8a 0.87a  2.3da 2.16a
486. 0 48.7 a 56.9 a 56.9 a 13.1a 8.9 a 6.3 a 0.97 a 2.30 a 1.89 a
2% X 8 Blank control = 50.9 a 59.9 a 59.9 a 12.3 a 8.4 a 6.0 a 0.87 a 2.12 a 1.86 a
Fkiss (B RS 60 d)/cm #EH (FE ARG 60 d) /g« Bk ! - ;
2 =5 . X X =/ kg « (h 2)—1
ﬁ)‘iﬁuzﬁ/l Plant height Fresh weight per plant AN H;A/Yigld it
%ﬁUZ% g (hm' ) (after sowing for 60 days) (after sowing for 60 days) ¢
Herbicide Effective S = s — —
dowge | NEAE AR hE W AEE Ak W MR
Wheat Rape Pakchoi Wheat Rape Pakchoi Wheat Rape Pakchoi
1. 8% AU Efi GR 162.0 72.8a 104.2a 10.3a 8.20a 22.53a 10.06a 3319.5a 1708.5a 3 384.0a
1. 8% pyraclonil GR 324.0 66.9b 102.9a 10.2 a 6.93b 20.05a 10.29a 330l.5a 108.6 a 3288.0 a
486. 0 72.8a 107.0a 10.2a 8.08a 20.39a 10.28a 3238.5a 168l.5a 3360.0a
%5 F % B8 Blank control = 69.5ab 103.9a 10.2 a 7.27ab 20.19a 10.22a 3274.5a 1657.5a 3393.0a

3 hie

BEE AL~ BR R B R Iz ] L2y P 2% v
C X AR B BUMIA M A= = A4 ™ E . A A

PR B0 AR 77 b2 o FH BRI AR R 1 — 5
WERRIR £ IBEFL B2 5 BT CALS) 410 4 58] 14 o Uk
W LK I A R AL CACCase) ] 57 1) 1509
BLBRSEARLR AR T HULGE . ALS I A AC-
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