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Study on Safety Effects of Florpyrauxifen on
Different Rice Varieties
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(1.College of Agriculture, Northeast Agricultural University, Harbin 15003, China;2.College of Agriculture
and Biotechnology , Zhejiang University , Hangzhou 310029, China)

Abstract: [ Objective | This research clarified the effects of florpyrauxifen on the safety and the yield of dif-
ferent rice varieties, thus providing an important theoretical basis for the promotion and application of florpyraux-
ifen.[ Method | 32 rice varieties in northeastern China were selected as the research objects, the safety and the
yield effects of florpyrauxifen on different rice varieties were investigated by whole—plant bioassay. [ Results ]
Rice at different leaf ages had different sensitivities to florpyrauxifen, when florpyrauxifen was applied at 2-3
leaf stage,22 of 32 rice varieties were sensitive. When it applied at the 3—4 leaf stage of rice, the number of sensi-

tive rice varieties was only 9.0verall, the inhibition effect of florpyrauxifen on the yield of the three sensitive vari-
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eties was significantly higher than that of the resistance varieties.Different doses of florpyrauxifen had no signifi-
cant inhibition effect on panicle weight, grain number per panicle, filled grain number and yield of Songjing 22,
Jiudao 60 and Shendao 529, however, it had significant inhibitory effect on grain number per panicle and yield of
the three sensitive rice varieties of Longjing 46, Changbai 19 and Shendao 11.[ Conclusion ] TThe safety of flor-
pyrauxifen applied during the 3—4 leaf stage was significantly higher than that at 2-3 leaf stage of 32 different—
sensitivity rice varieties , and when the dose of florpyrauxifen was greater than or equal to 22.5 g/hm’, its inhibi-
tion effect on the yield of sensitive varieties was significantly higher than that of the resistant varieties.

Keywords: florpyrauxife s rice varieties ; safety ; rice yield
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Fig.1  Inhibiting rate of florpyrauxifen on plant height of different rice varieties in Heilongjiang Province at different leaf stages
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Fig.2 Inhibiting rate of florpyrauxifen on fresh weight of different rice varieties in Heilongjiang Province at different leaf stages



- 48 - IO R K I 444 %

FE 3~4 I 1A s ALK AR i A ORI B S AT A e 95 IR BE 31 TR RE 46 76 S FRUNE BE i AN [ 57
TP i A AR 5% DAL % R IREUER, At 7 A it el 24 6 T 00 ) R I T 5% , % SR
IE i 2 BURH X AN UK
2,12 FACRIE BT A E R ERAGSRA 6 H K 3 4R, AR 124 KR AR 2~3 i 3~
4 T 10 X6 S S T SRR R AN TR] o R /KRG 2~3 30, ok i 410 i) S5 AR o a0 ) e R AR — B, 7
K65 K 19 358 88 HERE 26 MR 11 FIFALL 545 7845 7l & 1 -S4 o B 41 1 SR 3K 10% VA b FHEF
A 6 4 (it A 7K R T S RUIEL W s R S AR, LR 22 50t P A ke w5 8 I 410 ) 6 5 SR RUMML g g ) ) i 2
IEAHDG . 7548 809 75 A 105 F3E AL 27 76K i SR RE R T R BN BURR, AE 48 = 7 o 1 B S Az 4o
KG9 JURE 60 FLIE B 255 i P R, 26450 1T 04 TS e T A RN T 10% .

FE 3~4 I AR 7R SR P B 0 A AR, 25 060 88 K 11 19 75 Kl 105 F1 7 Kl 6 5 247 0] S JRU L e i 2 UL
IURK, 2550 T Y BT s A0 R GA 5% LA b, bRl 10575 2~3 I X0 S U nE T 2R AN UK, HLA
RN R Pl ) LA T B BT e VR, R T 3~4 3, PS4 A ) R 1R 3K 10.38% 5 HiAth 8 A it Bk
SRR I T 2R AN UK, LSRR E R 0T 75 R 9 5 R 26 Y A= < A R HE1E FH -

40 F2-3rt8 O3~ a
= 35 2-3 leaves stage 3-4 leaves stage r
ED ab ;
5 30 a a s
= " i
= 25 B [
TN L I
M e 20 v a f 1 H FL— be 1 H
ﬂ—? % b 4 i a ’ 4 Ui ¥ ] 4 4
< fA I3 "ol 2 [ L LT
EE ompll, JY 2 gl o A B v 00 Y Akl
5 A a @ oamdb o PRE EE | U a [ b ‘ A dan  CEAH M
= > I’i‘ ‘ H # H 2ok 7 i i bapit ‘"’I‘Iﬁ Az g g aa i 2 ";"‘ ﬁi 4 pEp ‘I= [ L
2 o |Adk] AP R AP A Belare HHAE| AAEH = __.zqu'ﬁid__ LAl e AUHH
= H22m045 192045 PAddp4s Jw253045 1259045 12259045 12 a. o 08 Teso ey Moo 245 Mo 530 45 12530 45
ch 5 20
5 a A A al a? c ag
10T smee L AERSs  EEsee BB mReT e U wROT  MIST BHI0T AR KA

—15 *lijing88 Tiejingll  Tonyu2S5 Jijing809 Tongke27 Jinian6 Yanjing 26 Jinian9 Songliao5 Jinianl 0 Jiudao60  Changbail9

P e g F- BB bR R, 45 i UK R Rl — 28 80AE B ARG R R 22 57 35 (P<0.05) .
Data are means + SE.Data followed by different letters in a same category indicate of each rice significant difference at 0.05 level.
P3Gl FRMHIE R AN (] I 357 A RS it ol ) e s 1 i 36

Fig.3 Inhibiting rate of florpyrauxifen on plant height of different rice varieties in Jilin Province at different leaf stages
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Fig.4 Inhibiting rate of florpyrauxifen on fresh weight of different rice varieties in Jilin Province at different leaf stages
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Fig.5 Inhibiting rate of florpyrauxifen on plant height of different rice varieties in Liaoning Province at different leaf stages
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Fig.6  Inhibiting rate of florpyrauxifen on fresh weight of different rice varieties in Liaoning Province at different leaf stages
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Tab.2 Sensitivity of different rice varieties to florpyrauxifen at different leaf ages
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Tab.3 Effects of florpyrauxifen on seed yield characteristics of different sensitive rice varieties
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eedin
Rice variety (g+hm™) Spike Grains Filled grain & Tiller Effective grain Yield per
rate
Posage weight  per spike number number panicles weight plant
Jeki 46 CK 2.30a 82.10a 76.20a 92.81a 4.93a 3.63a 27.08a  12.90a
(S)
15 2.07ab 80.60ab 73.00ab 90.57a 4.63a 3.50a 26.96a 12.67a
Longjing46
22.5 2.10ab 77.70b 71.50b 92.02a 4.67a 3.38a 26.69a 12.57a
30 1.99ab 75.30b 69.40b 92.16a 4.70a 3.38a 26.65a 12.54a
45 1.77b 76.80b 70.10b 91.28a 4.70a 3.38a 25.65b 11.83b
FARE22 CK 1.95a 86.20a 76.80a 89.09a 8.60a 4.63a 23.23a 16.55a
(N)
B 15 2.12a 85.00a 75.60a 88.94a 8.50a 4.38a 24.06a 16.69a
Songjing2?2
22.5 1.94a 85.10a 74.90a 88.01a 8.40a 4.50a 23.28a 16.41a
30 1.92a 84.60a 74.20a 87.71a 8.80a 4.25a 23.37a 16.36a
45 1.99a 84.20a 74.50a 88.48a 8.67a 4.38a 23.28a 16.27a
Kr19 CK 2.36a 105.10a 95.60a 90.96a 10.83a 7.88a 23.48a 22.41a
(S)
) 15 2.29a 103.80ab 93.50b 90.07a 10.73a 8.00a 23.69a 21.80ab
Changbail9
22.5 2.24ab  102.70bc 92.20b 89.78a 10.60a 7.75a 23.19a 21.46b
30 2.16bc  101.80c 90.30c 88.70a 10.83a 7.63a 22.97a 21.24b
45 2.11c 99.10c 89.30c 90.11a 10.47a 7.63 a 23.01a 21.12b
JURE 60 CK 2.60a 134.10a 108.70a 81.05a 9.27a 6.38a 24.73a 19.54a
(N)
15 2.56a 132.30a 107.50a 81.25a 9.47a 6.25a 24.71a 19.25a
Jiudao60
22.5 2.51a 130.70a 106.90a 81.79a 9.23a 6.00a 24.69a 19.25a
30 2.49a 130.10a 107.30a 82.48a 9.50a 6.25a 24.52a 19.19a
45 2.47a 131.60a 106.90a 81.23a 9.37a 6.13a 24.55a 19.18a
RN CK 1.92a 92.20a 84.90a 92.08a 11.57a 7.25a 23.54a 18.53a
(S)
15 1.83ab 89.90b 82.70b 91.99a 11.40a 6.63a 23.48a 17.93b
Shendaoll
22.5 1.84ab 88.90b 82.20bc 92.46a 11.53a 6.50a 23.24a 17.61b
30 1.80ab 89.80b 82.40b 91.76a 11.17a 6.50a 23.28a 17.46bc
45 1.76b 87.20c 81.20c 93.12a 11.27a 6.38b 23.08a 17.00c
TR 529 CK 221a  122.50a 108.10a 88.24a 11.30a 7.88a 24.66a  20.58a
(N)
15 2.09a 122.70a 107.80a 87.86a 11.03a 7.75a 24.55ab  20.48a
Shendao529
22.5 2.05a 119.40a 106.70a 89.36a 11.33a 7.63a 24.35ab  20.32a
30 2.10a 120.20a 107.70a 89.60a 10.97a 7.75a 24.10ab  20.38a
45 2.03a 119.40a 106.80a 89.45a 10.73a 7.63a 23.94hb 20.28a

F PR M + BRifERR , 25 i FOR RS R RSB AR NG TR R 2257 3% (P<0.05)

Data are means + SE.Data followed by different letters of the same series indicate of each rice significant difference at 0.05 level.
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application dose indicate significant difference at 0.05 level.
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Fig.7 Inhibition rate of florpyrauxifen on yield of different sensitive rice varieties

3 GiSitie

[F] — [ 051 6 [ — AR 20 B8 A [G] it Ml ] BEAF AR 22 A 22 ST SR ZANAEOIEFE e AN [ S B g 7K
RE X XU P A BB 2 5 W . R P SRR R AR SR X A [ R i P e e Ve AP AR BB 25 5%
AR SFE PTG S B[R] it ol /DN 242 Xk At g ) T 24 PR A PR 22 5, S SR Rl /N 2 AR 2R A I
T LR A IR e BN TR) s o /N 2 ok W T ) BRI R A7 A 22 5, IR BB N R AR B BE L AR
BEIRFIT, AT 7K AR st 7 X S R b P P ) SR 3 BN (), A )50 Ak B KR AN ] - 20 B 1 U
PEAAFAE2E 50 o /KO T3] Pt i S S I 1 , AU S50t 245 70 ek S TE R G, Bt 790 6 ) g AR
it ER) EE A9 328 4 22, Bt 6 /R % 18 80 7R st o ) B P RO 2 AR o by abe T A58 I 1 K A 3~4
IS e S SR M P D 2 L 2~3 IS 245 , X AN TR] 2 AR it o 19 22 2k B g

TEAFE R T 1Tt B 0] — BN 22 3 UM 25 55 AR VR 0 T 5 AR 5 4 it AT e — e 3
] BE 2 X VR IE 25 4 s T BSGRE e)E TO A ) 7 RAR ARSI T R W 4 667 m Wit 80 mL L P A 2 X
IR R 22 A ) I 1250 e K R B R e B A R T T R DR IR A o K [ S S R R R 4 d
Jiti FH PR R i - S S P AR B /N2 25 F R BE AR TR A S 1 d it 2y, EL 2 R S 24 0] R S IR A O
B A TR AN [] 790 ek ) T i o R M R 5 ik A R I A [ e ) kB A R AR K e A AR SR R
S0 T i K AR el o R LI S A B R R A Ak o B S AR R e R v i a4 e i
JHIER BRI, A3 8% 03 BE R ok /b o 1 20 AR e B, R it T 4 R g i o ) A A
O RE SRR /D, e A B8 o AR T T 45 R W it S R e T 7R e s S B0
SRR KRR it P 0 5 AR SR SR B AR, AT S5 BOK e ™ B 0 AR A o 5 S e i At 1)
T X P AR it b R 20 BE L IR R 7 R TG I 5 T A [+ 5 ) S R E TR 6 A U A [ £
PR <M =1 N A o 11 5 ol A R 1 € N T Ol 11 U S B R R R 52 €1 T
SR E P P9 T i) 9 7 G P 590 e CA 38000 ) O 15~22.5 g/hm®, 25t 24557 40 15 g/hm 6], 2% & il 1] (14
PRI AR 2 TN B o H AR 22.5 g/hm’® K B IR R KR i A A R 0 2
T PR R PRI, 7R A 7 S B PO T RE 46 KT 19 R 11 A5 R St o it S SR E TR
AR — R BN T 22.5 g/hm?, sl G IR U5 SRR A o DA 45 2R 40 W S R I i 2 e
I SR i ol 1 B T AR ORI SR IO AR ™ R A o PRI A A R S B R 1 R
ek I T %) ], X R e ) K R i ol — 2 7 0 (P 90 i 9 [ A, R P A AR 094 4 4 R R e ok
e 22 21k

£ ik References :

(1] EmeRs AR =4 K AE ™ B 22 SRR Z AT D . bt thEAR L %, 2018.



5513 XIS G A5 S FpUHE I T X6 A [ i Ao 7 e 2 A PR A5 + 53 -

WANG X Y.Study on yield gaps and efficiency gaps for rice in northeast China[ D ].Beijing: China Agricultural University ,2018.

[2] Emess, mmmeot, o038, 5 S AR T 50 F AR AL =48 B EEY = i ) KO IR A AR t A [T ). 0 AR 22
#%,2015,26(10) :3091-3102.

WANG X Y, YANG X G,SUN S, et al.Comparison of potential yield and resource utilization efficiency of main food crops in
three provinces of northeast China under climate change[ J ].Chinese journal of applied ecology,2015,26(10) :3091-3102.

(3] &t JRpK, FIMAT, 55 JRMTARAL =4 KR =l & AL [ ]. el 25 5 R, 2019,39(10) :49-51.

CAIZ, ZHU W,WANG X H,et al. Analysis on the development of rice industry in northeast China[ J].Horticulture & seed,
2019,39(10) :49-51 .

[4] 3K ATWIC, R, 5 AR =A7K A0 RUORL R A IR #2 BUR 44 L) ). b AR AR 5 7], 2018, 38(8) : 61-66.
ZHANG X,REN B Y, SONG X D, et al. Analysis on occurrence and control of rice diseases and insect pests in northeast
Chinal J ].China plant protection,2018,38(8) :61-66.

[5] %5 5 JU. ARG PR e DA DR 3R 1) 2R b b XK S LR R FH 2% RE R BRE R BIFSE (D 1. B 5t B kol K22, 2018.

JIANG Y F.Study on weed control technology with the advantage of Echionchloa oryzioides and Scirpus juncoides in mecha-
nized transplanting rice in northeast China.[ D ].Nanjing: Nanjing Agricultural University ,2018.

[6] FHFHIE . BF2& U Sagittaria trifolia L. 5% WERE BT 25 MEALELEGE A BEAN 190020052 [D ). e FH - SR B ARk K2, 2017,
FU D N.Studies on resistance mechanism and fitness cost of Sagittaria trifolia L.to bensulfuron-methyl [D]. Shenyang:
Shenyang Agricultural University ,2017.

[7] AR KFEH T4 7 (Leptochloa chinensis ) W SRR IR HT 245 M B HAEARBEHLIRATFE [ D . B 5t - i Bt 0k K2, 2017.
YU J X.Study on the resistance and target-site resistance mechanism of Chinese sprangletop ( Leptochloa chinensis(L.)Nees )
to cyhalofop-butyl in rice paddy fields[ D ].Nanjing: Nanjing Agricultural University ,2017.

(8] BASAHE . BF 280 (Sagittaria trifolia L)X "R MR REACHTTZSTENTFE (D ] L FH - PR FHAR L K7, 2019.

ZHAO B C. Study on metabolic resistance to bensulfuron-methyl in threeleaf arrowhead (Sagittaria trifolia L.) [D].
Shenyang: Shenyang Agricultural University,2019.

[9] ARENA M,AUTERI D,BARMAZ S, et al.Peer review of the pesticide risk assessment of the active substance florpyrauxifen
(variant assessed florpyrauxifen-benzyl) [ J ].European food safety authority journal ,2018,16(8) : e05378.

[10] PhEZE, ¥, WAy, 45 . GRS e IR 45 24 70 %) ELRR A HH 2 RE A B R BCR (). 1 4l )27, 2018(8) : 56-60.

SUN J J,TANG T,CAO Y, et al.Effect of florpyrauxifen on weeds in direct seeding rice field[J].Hunan agricultural scienc-
es,2018(8):56-60.

[11] &R0 BKRBE 3% SR IE R FLIM BT 16 K TGP E e BRI () ] AR EHET,2018,34(2) : 64-66.

WANG J F,ZHANG Q.Effect of 3% florpyrauxifen EC on controlling weeds in paddy field[J].China agricultural technology
extension, 2018 ,34(2) : 64-66.

(12] B0, T . Ut I 195 15 7 e e 52 T I o 08 A R 30 2 e T ) 2 800 [ ] 22 e 23 41 , 2019, 25(12)
109-110.

QIN C F, SHEN J T.Field efficacy test of chlorflupyridyl ester and propionamide against weeds in direct seeding rice field
[J].Anhui agricultural science bulletin,2019,25(12) : 109-110.

(13] HEWv38 38 38, F ol BH, 55 | OURA G 7 L5 S JeU e GE 1 A2 TG 1) DK 5 B 0 P B R /K AR 1) 22 PP (0], A 2422
#,2020,22(1) :68-75.

BI'Y L,DAI L L, WANG C Y, et al.Evaluation of herbicidal activity and safety to rice of the combination of benzobicyclon
and florpyrauxifen-benzyl[ J ].Chinese journal of pesticide science ,2020,22(1) :68-75.

[14] 5.0 W1, A1, i IR A6 . AN [R) 245 500 %0 B 15 e 2 R (R B AR e 2 MEF A LT ] AR B2, 2020(14) - 86-87.
ZHENG X M, YANG H Y,ZHOU L H.Control effect and safety of different pesticides on weeds in direct seeding rice field
[J].Modern agricultural science and technology ,2020(14) ; 86-87.

[15] RIE, pioeaki 2k A AR TC AL IE i S ROt WE TBE 17 53k /K s I 2 s P ) 245 2000 [ 1. 2 el B2, 2020, 48
(19):139-140.

WU X,LUZ Z,LI H X, et al.The test of spraying florpyrauxifen in paddy field by plant protection UAV to control Sagittaria



54 - IO R K I 444 %

trifolia L.[J].Anhui agricultural sciences,2020,48(19) : 139-140.

[16] TELO G M, WEBSTER E P,BLOUIN D C, et al.Florpyrauxifen-benzyl activity on perennial grass weeds found in Louisiana
rice production[ J].Weed technology ,2019,33(2) : 246-252.

(17] 330 d% V255 KO FY | 45 | WE R R e X )AL A8 AN ] il /N 22 1022 e [0 ). P TR AR5 ), 2018, 38(7) 1 65-67.
YUAN L B,HUN Z Y, GENG Y L, et al.Safety evaluation of pyroxsulam to different wheat cultivars in Hebei Province[J].
China plant protection,2018,38(7) :65-67.

[18] SIKKEMA P H, BROWN L, SHROPSHIRE C, et al. Responses of three types of winter wheat (Triticum aestivum L.) to
spring-applied post-emergence herbicides[ J ].Crop protection,2007,26(5) 715-720.

(19 X R, XA, 22 /N05 , 45 R e B A5 3 A S 0 0 A [) Kt b i 22 22k L) ] 46 24,2011,50(6) :426-427.

LIU J L,LIU W T,LI X F,et al.Tolerance of the different corn varieties to three herbicides[J ].Agrochemicals,2011,50(6) :
426-4217.

(20] P2, ELLAE , 255k AN R 28 TR I 7K R X RUFE i 1) S 22 57 [ ] 2 FER#,2015(4) : 59-62.

GUO Z J,WANG H C,LOU Y L.Differential response of rice varties at different leaf stages to bispyribac-sodium [J].Weed
science,2015(4) :59-62.

(21 ] B, £, 0, 55 AR SERSFBRER X KA 24 5 fFE [ ] iRl 27412, 2000, 12(6) : 69-74.

ZHAO X P,WANG X M, WANG Q, et al.Phytotoxicity of bispyribac sodium and other herbicides to rice.[J].Acta agricultur-
al Zhejiangensis, 2000, 12(6) : 69-74.

(22] A=, FLAEEE ANIR]/NAZ il Rl oGS B R 500 O TR 25 PRI 52 L ] L P A0l 27,2008, 36(2 ) : 28-29.

NIU Z F,DU H L.Study on tolerance of different wheat variety to tribenuron-methyl[J ].Journal of Shanxi agricultural sciences,
2008,36(2):28-29

(23] BAAR, T B K 22, 55 AN IR B I B0 X B Y VR /KRR 0 A S R SR i s [ 1. AL 77K A, 2012, 42(3) :24-26.
CHEN L,GAO Z,YIN Y A, et al.The effect of drip irrigation under plastic mulch on seedlings and soil environment by us-
ing different levels of herbicides[ J].North rice,2012,42(3) : 24-26.

(24 ] B[l , BUAE A XL AR . PN i - S et DA A BRGSO [ it o A /N2 ) 22 e VERR R [ C /b AR AP 2 s e R oy 2
Bt SR A E AR RSB SUR B P EAEY R e e B g o P AR R 2 R R 0 22,2017 1 1.
ZHAO T C,WU CZ,ZHAO Q S.Exploration on the safety of Propionamide soil sealing treatment for different winter wheat varieties
[ C]//Weed Science Society of China Plant Protection Society.Abstracts of the 13th national conference on weed science. Weed
Science Society of China Plant Protection Society : Weed Science Society of China Plant Protection Society,2017:1

[25] He& & AR [E G By XK R 2 A BT 5200 [D ] /R : ARdeqeal 2%, 2018.

BI D Y.Effects of different management modes on rice yield and quality[ D].Harbin : Northeast Agricultural University ,2018.

(26 ] BRIl XU E o AR B SCHEHORBIESE [ D ] B TP RE 7, 2016.

LEI K.Study on the key cultivation strategies of late japonica rice in double cropping rice area[ D].Nanchang: Jiangxi Agri-
cultural University,2016.

(27] HLL, AR AL B 22, 55 I 3k B0 ) P 0 KRR AR 7 B SE R I 5 L) 1. B AR 25241, 2003, 14(4) : 601-603.

XIAO H,ZHOU Q X, CAO Y, et al.Effects of different application dosage of herbicide on rice production[J].Chinese jour-
nal of applied ecology ,2003,14(4) : 601-603.



