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The control effect and safety of benzobicyclon 50% SC and its mixture
on the weeds in transplanted rice fields
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Abstract In order to clarify the control effect and safety of benzobicyclon 50% SC and its mixture benzobicyclon
« penoxsulam « bensulfuron-methyl 35% SC on the main weeds in paddy fields, a stem and leaf spray method was
used to test the control effect of benzobicyclon 50% SC and its mixture on weeds and its safety on the growth of
indica and japonica rices. The results showed that, when benzobicyclon 50% SC was applied at a dose of 300 g/
hm’, the control effect on weed plants was 65. 38% to 90. 79% 35 days after the treatment, which was safe for
the tested indica and japonica rices. When the dose increased to 487.5 g/hm’, the tested indica rice ‘ Taifengyou
736’ showed obvious phytotoxic symptoms: the leaves of rice plants were bleached and died, and the plants were
dwarf, and the number of tillers was small; when the dosage was increased to 600 g/hm?, the tested japonica rice

“Yongyou 1538’ exhibited slight phytotoxic symptoms; when the dosage was increased to 975 g/hm*, the tested
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indica rice suffered serious phytotoxicity, with an injury rate and mortality of 58. 83% —68.59% and 44. 17% —
62.18% , respectively, and the yield was reduced by 75.48% — 75.55%. In contrast, the tested japonica rice
showed an injury rate of 13.89% —19.08% , and the yield was reduced by 19. 35% —21. 70%. Benzobicyclon alone
had a good control effect on rice field weeds, but with a poor level of safety on rice. It is not suitable for application in
indica rice fields. The recommended dose for benzobicyclon alone in japonica rice fields was 300—487. 5 g/hm*, but for
benzobicyclon + penoxsulam + bensulfuron-methyl 35% SC, it was 210—315 g/hm” , which was safe for the tested indica
and japonica rice. The plant control effect and fresh weight control effect against broad-leaved weeds and other weeds in
paddy fields 15 days and 35 days after application were both above 92% , while those against Gramineous weeds were
77.86%— 98.52% and 76.85% — 94. 98% , respectively, but with a yield increase effect on the tested indica and
japonica rice varieties to some extent: compared with the negative control, the yield was increased by 5. 31% —23. 77%
and 19. 78% —26. 88% , respectively. Based on the principles of high efficiency, economy and safety, the recommended

dosage for benzobicyclon + penoxsulam + bensulfuron-methyl 35% SC in paddy fields is 210—262. 5 g/hm’, and it should

be applied during the weed germination period after rice transplantation.
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Table 1 Experimental design of pesticide treatment for weed

control in transplanted rice fields
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Table 3 Control effects of benzobicyclon 50% SC and its mixture on weeds in transplanted rice fields
ke e ZjJ5 15 d JeHpkBisk/ Y ZjJ5 35 d IR HARBIRR/ Y
Ay Seer 15-day control efficacy on weed plants 35-day control efficacy on weed plants
Test ‘no. RAF A I - 2 FHofth e RAF i - A R oA g
year Gramineae weeds Broadleaf weeds Other weeds Gramineae weeds Broadleaf weeds Other weeds
2019 1 (79.63%1.55)e (81.82+£2.33)e (78.37F4. 591 (70.71£1. 25)g (85.71%2.52)c  (86.67=%1.63)f
2 (86.5342.17)cd (93.18£0.58)bed  (92. 1142. 10)be (78.57=£2.34)ef (91.67£3.08)b  (91.67%1. 76)de
3 (95.6840. 70)ab  (94.32+0.60)abed (95.6840.81)ab  (89.2943.08)bc  (97.63+£1.10)a  (96. 6740. 78)abc
4 (98.40£0.61)a (97.73£0. 29)ab (98. 68+0. 28)a (95.00=£0. 71)ab 100 a 100 a
5 (83.4140.79)d (95.45+0. 36)abc  (97.37%0.27)ab (77.86+2.13)ef (97.26=+0.72)a  (95.00=%0. 95)bed
6 (97.3840.63)ab  (98.18%0.36)ab  (98.86+0.22)a (85.00£1.16)cd  (98.81£0.59)a  (98.3340. 36)ab
7 (98.5240. 39)a 100 a 100 a (91.43=£1.56)ab 100 a 100 a
8 (99. 74=+0. 26)a 100 a 100 a (96.43+0.52)a 100 a 100 a
9 (85.94=+1.03)cd (88.64+3.31)d (86.84=42.67)cd (73.57=£2.07)1g (83.33%1.84)ed  (90.00+£0. 32)ef
10 (89. 454+2. 06)bc (90. 87=£2. 63)cd (85.53=£3. 24)de (80. 23=£0. 96)de (79.76+£1.16)d  (93.33%0. 38)cde
11 — — — — — —
2020 1 (78.97£1.75)e (87.50£1.53)d (79.63%1.55)e (65. 38£3. 99)1g (90.7941.59)ed (86.74+£1.21)c
2 (87.12=+1. 14)d (91.07£1.1D)c (86.53+2.17)d (72.55£2.99)ef (94.74=0. 72)bc  (94. 6740. 73)b
3 (93.44=+1.42)c (96.79+0. 57)ab (95. 68=+0. 69)ab (82.35£3.05)bed  (98.6840.68)ab (97.9940. 27)ab
4 (98. 69=40. 25)ab 100 a (98.40£0.61)a (96.08=£1.01)a 100 a 100 a
5 (92.45=+1.66)c (96.43=+0. 71)ab (93.41£0. 79 be (81.37=£3.01)cd (96.0540. 49)ab (95.6940. 54)b
6 (95.16+0. 76)be (98.21£0.60)a (97. 38+0. 63)ab (86.27=+1.71)be (97.3740.70)ab (96.5540. 75)ab
7 (97.55240. 34)ab 100 a (98.52£0. 39)a (90. 20=£1. 64)ab 100 a 100 a
8 (99. 2740.73)a 100 a (99. 74=0. 26)a (97.06=+0.41)a 100 a 100 a
9 (78.43=%1.15)e (93. 75=£0. 64)be (85.94=£1.03)d (78.43£3.81)cde  (81.58%2.20)e  (87.57%£1.22)c
10 (75.49+1.73)e (92.14=£1.27)c (89.45+2. 06)cd (75.49-£3. 31)de (82.81%2.23)e (82.89+1.83)d
11 — — — — — —
x4 S0%FAEER SC RERBFMBHRBHEAENHERHY
Table 4 The fresh-weight control effect of benzobicyclon 50% SC and its mixture on weeds in transplanted rice fields
o 25 35 d R AT PR/ V6 (2019 4F) ZiJ5 35 d 2L BETE iR/ %6 (2020 4F)
Serijil 35-day control efficacy on fresh weight (2019) 35-day control efficacy on fresh weight (2020)
no. ARAF 5 i) - S Fofth e RAFI IR RE [ I 2 Hofth A B
Gramineae weeds Broadleaf weeds Other weeds Gramineae weeds Broadleaf weeds Other weeds
1 (62.13%2.69)e (83.124+1. 36)ab (86.51£2.06)d (60. 10£6. 05)e (89.01=£1. 24)c (85.52+2.52)de
2 (70. 4042.59)d (89. 65+2. 21)ab (91. 3820. 86)c (60.22=£1.71)e (93. 73240. 65)be (94.00£2.03)b
3 (89. 4540. 89)abc  (98.25%40. 90)a (97.01£0. 60)a (73.13£3.94)d (97.97=+1.05)ab (96. 60+0. 54)ab
4 (94.91+1. 18)ab 100 a 100 a (94. 26+0.80)a 100 a 100 a
5 (92.64=40.41)abc  (98.28%1.40)a (96.51F0. 58)ab (76.85+3. 35)cd (95.54=+1.17)ab (96. 07=£0. 78)ab
6 (94. 9840. 38)ab (99. 3340.67)a (98.650. 77)a (87.85+2.70)abc (94.67£1.57)b (95. 3740. 90)ab
7 (94. 08=+1. 40)abc 100 a 100 a (88.94=+1.76)ab 100 a 100 a
8 (95. 9540. 34)a 100 a 100 a (92.46+0.63)a 100 a 100 a
9 (86.65+2. 21)be (97.54=+1.12)a (92.01+1. 12)c (79.92-+1. 68)bed (82.55+2.01)d (92.224+1.16)bc
10 (85.91%1.35)¢ (85.57=%2.57)ab (93.42=+1. 13)be (73.20=£2.88)d (73.81£3.03)e (81.28=E2.61)e
11 = = = = = =

2.3 BEFMFFERHEMEEZRHNZID

TE7K AR BRI H KA 7 i B AR B A 2= 3
FTRAEPA A A [ [ 55500 Ak FHGT 7 2 A7 7R K 1 5%
M (& 5 FER 6) . Z5 M. 2 5020 BUIR i R SC
Bt s 7E A OR300 g/hm® 1 487.5 g/hny’
BRI A AR 4 S B AN S 7 A
X% R RE DA B4 I, 2019 4R A0 2020 4 RS
HpR A Ak 19, 22%.,28. 14 % i1 4. 80%6 .17, 39%,
{HEEARGAE R 600,975 g/hm” AbHF , 38 5= 54 iy

TR B Sy K QR L 3 Bk 46500
—19.35% F1—10. 79% ,—21. 70 % s 50 %6 Witk 2 il
SC 7 e 711 12 A B /N ORI A OB A R0
TR E 5 2 BT T 1 DR A T R AR o il A
FEPE L B A 750 L . B 35 %0 XU ER it
FO o FLGAR O « SRR SC AE 210~525 g/hm’
it TG PN 5 2019 4F 1 2020 45 Yo 45 A5 (14 S I 72 H 43
B4 9. 02~10. 17 t/hm? f1 9. 04~10.47 t/hm?, 5
ANt FH R 5590 () 25 3 BRAH EL , 0 30 38 7 13, 3206
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~26. 880 8.39%0~24.70%; 35V I FER/A « H.  8.13~9.53 t/hm’ H1 9. 17~9. 97 t/hm” L[N, Hb2s
TR « EmERERE SC 7E 210~315 g/hm’ Jifi F7E PG R P 5. 3196 ~23. 77 % F01 9. 69 % ~19. 26 % . {H
FEL XA = et AT PR AR (E R AR R 224 3500 RUR B i « O RURE B« R B SC it
I AR RS P 3R B W8N AE 210~315 g/hm” Jila ] AN 525 g/hm’ IF, 2356l 7™ & 3t it 2% 73
LRI P, 2019 4F A 2020 AFSERIRE (952 F= s 20 0 7E 0080 9. 31 %01 1. 56 %4,

RS S0%NAHEER SC RERBHER~ER LMK E RN

Table 5 Effects of benzobicyclon 50% SC and its mixture on the yield and the components of japonica rice

E L AR/ cm LG e g L5/ Y . S i/ Hr=3/ %
Ay éﬁ% Effective JifdE e (hm2) ! %T%*iﬁ/*l Rice :Ffli/g te (hm?) ! Increased
Test Sl panicle Effective (Jra1n§ = seeding T, p‘er Measured production
no. . panicle 1 000 grains
year length panicles rate output rate
2019 ! (20. 80+ (200. 004 (243.33+ (83. 78+ (23.95% (9.49+ 19. 22
0. 32)be 23.09)abc 12.03)cd 0. 98)abc 0.19)ab 0.09)ab
9 (20. 24+ (220. 00+ (234. 67+ (85. 924+ (23.884+ (10. 26+ 98, 14
0. 88)cd 11.55)a 4. 84)d 0. 45)ab 0. 10)abc 0.45)a
3 (19.13=£ (206. 67+ (204. 33+ (84.93% (23.57% (8.33+ A Gs
0. 15)def 17. 64)ab 6.44)e 0. 68)abc 0. 12)abed 0.27)cd
1 (22. 47+ (140. 00+ (293. 67+ (71. 70+ (23. 13+ (6. 42+ 19,35
0.18)a 11.55)¢ 6.12)a 1.92)d 0.03)d 0.23)e
5 (20. 13+ (213. 33+ (233. 33+ (84. 39+ (24. 03+ (9.95+ 95. 00
0. 17)cde 17. 64)ab 8.19)d 0. 99)abc 0.2Da 0.37)a ’
6 (22.00=£ (193. 334 (282. 33+ (80. 33=% (23.37% (9. 92+ i 5
0. 60)ab 24. 04)abc 6. 12)ab 1.79)¢ 0. 27)bed 0.17)a
7 (20. 93+ (206. 67+ (264. 67+ (82.16=+ (23. 40+ (10. 17+ 2. 88
0. 43)be 6.67)ab 5.2D)c 1. 9D be 0. 14)bed 0.28)a
g (20. 83+ (186. 67+ (264. 00+ (79. 82+ (23.57% (9. 02+ 13. 32
0. 09)be 35. 28)abc 13.89¢ 2.36)c 0. 07)abed 0. 12)be
9 (18. 83+ (206. 674+ (201. 33+ (87. 86+ (23.75=% (8.27+ 3.89
0. 43)ef 24.03)ab 8.95)e 0.32)a 0. 33)abc 0.23)cd
0 (20. 63=£ (200. 004 (246. 67+ (82.89% (23.56=% (9. 84+ 93, 62
0. 38)bc 11. 55)abc 8.51)cd 2. 08)abc 0. 14)abed 0.15)a
1 (20. 14=£ (186. 674 (225.00=% (82. 86+ (23. 424+ (7.96+ .
0.57)cde 35. 2)8abc 9.61)de 1. 79)abc 0. 07)bed 0.28)d
2020 1 (19. 23+ (226. 67+ (201. 00£ (84. 67+ (23. 44=+ (8. 74+ 4. 80
0.50)¢ 17. 64)ab 9. 13 f 1. 13)ab 0. 05)def 0.10)cd
9 (20. 10+ (213. 33+ (233. 67+ (86. 60+ (23. 48+ (9.79+ 17.39
0.12)bc 6. 67)abc 7.56)cd 0.65)a 0. 05)def 0.31)ab
3 (20. 35+ (166. 67+ (242. 33+ (78.94=+ (23.16=% (7. 44+ —10.79
0.49)be 17. 64) cde 7.60)be 3.84)bce 0. 05)1g 0.12)e
4 (22. 85+ (146. 67+ (263. 67+ (69. 92+ (23.10% (6. 53+ 91,70
1. 35)a 13.33)de 4.33)a 2.39d 0.03)g 0. 23)f
5 (19. 78+ (253. 33+ (214. 00=% (83. 73+ (23. 694+ (10. 12 21. 10
0. 66)bc 54.04)a 5. 39)def 1. 95)abc 0. 31)bed 0.15)ab
6 (21.92+ (213. 334+ (256. 67+ (87. 97+ (23. 85+ (10. 47+ 94,70
0.56)ab 6. 67)abc 4.96)b 0.53)a 0. 05)be 0.28)a
7 (19. 66+ (233. 33+ (229. 00=£ (85. 37+ (23. 69+ (9.99+ 19. 78
0.63)c 29. 06)ab 7.89) cde 1.30)a 0. 06)bed 0. 36)ab
8 (20. 30+ (200. 00+ (233. 33+ (84. 26+ (24. 30=+ (9. 04+ 8. 39
0.54)be 23.09)abed 3.62)cd 0. 70)ab 0.08)a 0.08)¢c ’
9 (19. 73+ (213. 334+ (213.00=E (84. 00=E (23.83% (8. 77+ 5. 16
0. 60)bc 13. 33)abc 5. 02)def 3. 24)abc 0. 08)bc 0.22)cd
10 (20. 60+ (200. 00+ (259. 67+ (86. 07+ (24. 02+ (9. 74+ 16. 79
0.27)be 11. 55)abed 8.80)b 0.84)a 0.05)ab 0.23)b
1 (19. 56 % (193.33% (225. 67+ (82. 96+ (23.56=% (8. 34+ .

0.92)c 17. 64)bed 10. 46) cde 2. 84)abc 0. 03)cde 0.3)1d
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Table 6 Effects of benzobicyclon 50% SC and its mixture on the yield and the components of indica rice

NS . SRR AL/ e e gESER /Y . S 7 A B/ Y
Liﬂ/ﬁ: i ﬁxf'l? JL§/Cm ﬁxﬁﬂ ﬁ; R R u;&%‘/ 0 TRE /g ;’:UJltzﬁ/l M=/ %
Hfy T Effective FifE « (hm?) o Rice . te (hm?) Increased
. Serial . . Grains per . Weight per .
Test panicle Effective . seeding . Measured production
no. . panicle 1 000 grains
year length panicles rate output rate
2019 1 (22. 48+ (355. 734+ (154. 00=F (71. 28+ (23.53=+ (8.98+ 17.23
0. 36)abed 6.13)be 17. 25)abc 3. 20) bed 0.04)cd 0.12)ab ’
5 (21.55+ (386. 40+ (122. 33+ (72. 22+ (24. 10+ (8.41+ 9. 65
0. 32)abed 28. 11)abe 9. 25)bede 2. 74)abed 0.03)a 0.25)be Y
(20. 68+ (282.13+ (116. 00+ (63. 81+ (23. 41+ (4. 84+ —36.98
0.61)de 6.13)d 8. 66)cde 3.51)d 0.04)d 0. 1D f ’
i (19. 02+ (153. 33+ (93. 00% (50. 10+ (22. 82+ (1. 88+ 75,55
0.05)e 22.11)e 3.29)e 3.72)e 0.10)e 0.1Dg oY
5 (22.73+% (343. 474+ (162. 67+ (72.55=+ (23. 90+ (9.53+ 93. 77
0.42)ab 6.13)c 11. 21)ab 4. 17)abed 0.03)ab 0.19)a ’
6 (23.33+ (294. 40+ (170. 33+ (79. 01+ (23. 75+ (9.09+ 17.9
0.67)a 18. 40)d 9.20)a 2.13)a 0. 04)abed 0. 24)ab o
7 (22. 30+ (361. 87+ (147. 67+ (66. 85+ (23. 66+ (8.13+ 5,31
0. 75)abed 6. 13)abc 16. 71)abed 4.00)cd 0. 05)bed 0. 27)cd ’
3 (20. 75+ (410. 93+ (106. 67+ (66. 82+ (23. 79+ (7.01+ —g.31
0. 39) cde 12.27)a 8.57)de 1.38)cd 0. 07)abc 0.24)e ’
9 (22. 63+ (349. 604 (150. 67+ (63. 20+ (23. 94+ (8.07+ 3. 99
0. 86)abc 21.25)c 20. 70)abc 4.33)d 0. 04)ab 0.16)cd ’
10 (21. 18+ (404. 80+ (115. 33+ (75. 52+ (24. 11+ (8. 24+ 6. 05
0. 68)bed 21. 25)ab 14. 46)cde 1. 48)abe 0.10)a 0.27)cd Y
1 (22. 08+ (288. 27+ (140. 67+ (78. 04+ (23.72+ (7.66+ -
0. 28)abed 6.13)d 16. 53)abcd 3. 18)ab 0. 01)bed 0.25)d
2020 1 (23. 30+ (325. 07+ (177. 33+ (69. 19+ (23.81+ (8.96+ 718
0.10)ab 22.11)d 5.67)b 6. 51)bede 0. 06)ab 0. 21)bed ’
9 (21. 00+ (355. 734+ (118. 67+ (75. 384+ (23. 68+ (7.68+ —3.13
0.42)d 16. 23)bed 5.36)e 2.21)ab 0. 07)abc 0.1D)e ’
3 (19. 70+ (300. 534+ (112. 67+ (60. 71+ (23.38=+ (4.62+ 4474
0. 50) ef 22.11)d 3. 84)ef 3. 80)ef 0.05)¢ 0. 45)f ’
4 (18. 43+ (208. 53+ (85. 674+ (46. 59+ (22. 83+ (2.05+ 75,48
0.50g 32. 45)e 5.21)g 4.48)g 0.02)d 0.23)g '
5 (24. 27+ (300. 53+ (193. 00 (72.52=+ (24. 18+ (9.97+ 19. 26
0.38)a 22.11)d 3.51)a 1. 72)abed 0.16)a 0.23)a ’
6 (22. 63+ (392. 534+ (167. 33+ (62. 54+ (23. 48+ (9. 25+ 10. 65
0.15)b 22.11)abc 1. 45)be 2. 83)def 0.05)¢ 0.33)ab o0
7 (21. 43+ (410. 93+ (119. 33+ (80. 53+ (23.72+ (9.17+ 9. 69
0.13)cd 12. 27)ab 2.96)e 1.99)a 0. 01)abc 0. 10)be ’
3 (20. 77+ (423. 20+ (106. 67+ (74. 74+ (23. 96+ (8.23+ 156
0.50)de 21.25)a 6. 33)ef 2.17)abc 0. 04)ab 0.12)de o
9 (22. 77+ (331. 20+ (173. 67+ (64. 68+ (23. 67+ (8.61+ 9. 99
0.15)b 10.62)d 3.28)b 2. 95) cdef 0.11)bc 0. 17)bed ’
10 (22.30+ (349. 60+ (146. 67+ (81. 49+ (23. 75+ (9.42+ 12. 68
0. 68)bc 10. 62)cd 6.06)d 1.46)a 0. 05)abc 0.21)ab ’
11 (21. 43+ (325. 07+ (141. 00+ (79. 21+ (22. 84+ (8.36+ -

0.18)cd 16. 23)d 2.52)d 2.93)ab 0. 14)d 0. 25)cde
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3 WitE54R

5
Ee P # S BESE T 98 % XA fifl BT Ji 2 E
720 g/hm® &N FEATZEM M55 A0 BE 21 d 5 X 2 A
TR B B R0 FLNHIERRY 3 AR A2 42
{EAEAEAY 5 A RIFS e o A6 BEG AL A 7 ¢
4 Uk I SOV B 8 6T K A 19 22 A PR A . AR SO
8T 50 Yo B H R SC R HARF 35 6 XU i
o TR I o R MR PR SC FEAS [R] e 24 1k 5 Ak PR
T 5XF BRI A T AR AR E 7 4 BIR
AR B UL K i SIS A R T B A 3 I AE
A s R FH 25 P 25 e Y = 2 A B o A5 SR A e
PERUKFEI & X . 25 R . 50 00 MR
Fiil SC pit 1581 4 2y 300 g/hm’® I, 25 )5 35 d 2Bk
B8N 65. 38 % ~ 90. 79 %, X A 32 Al e F0URE A 22
2 Y 0 2 487. 5 g/hm® B, A0k b
T Z8 400 7367 R . 25 H LG KRR R M
AEAETE AR AR 73 BERUD s Y (0 00 4 )
600 g/hm” B, (i UEEAR ARl © BT O 15387 A ARy
F MY R RN E] 975 g/hm’® I, ORI A&
A e RIAE 25 R AFET- %50 I Ay 58. 8306 ~
68.59% Fl 44.17% ~ 62.18%. W 7= 75.48% ~
75.55% 45 13. 89 % ~19. 08 % MR % 7 A 2 22
W 19. 35%~21.70% ., 50 Y0 M ERG B SC it
FH B X5 e 2 B HAT 5 0 BT IR RIOR, » (HOR K e 22 42
PR AUt B AN 335 5 Rl et FE it P 6 RE R
AIHESE ] 5 300~487.5 g/hm’, T /K R 4k 5
F BB R SR FH 2R IS 25 vk it FH . 35 D0 XU IR HE
i « FLFRURE H G o W ERR PR SC BT RV 255K
KA e 32 FE AR W] I, AT A R RS R
AP BRI A M 28 28 B, 7R 210~315 g/hm’ Jiii ]
T R AR EORD RS AR R 22 4, 25 05 15 d R3S d
Xof e FH 2% B0 Bk By 2% 43 391 #E 83, 41 % ~ 100 % FI
77.86%~100 % , BRELECRAR LT B2 74T 4 o
XPREECRIFE AR S A B — e W ROk 5
X HEAE BE - RIS 38 72 1 5. 3196 ~23. 77 %6 . A8 Fef 4
AT 19.78% ~26.88 %, Y it A Ky 525 g/hm’
i AR OR L FDRE i 250 00 2% 28] 24 R AR L 1HLS oK
FESEA RO IE B AR RIRAS . AUl H ) 5  9
i T Jg AR gk A VR A P IS SR DAY R
T, T DA v 24 5850 0/ 24 500 4 T L O K A

LA PRI 35 00 WUERAR B« T GRRE B . N
i SC T 7K A F B 2% HE W K 1 oK JH =25 0 g 55
LN AT LA T By B R P 3R R L (R A AT
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