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Herbicidal activity of the new-type amide herbicide NC1 and its safety on rice
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Abstract To clarify the weed spectrum, application period, application dosage and safety to rice of NCI,
herbicidal activity of NC1 34. 5% SC against Echinochloa crus-galli var. crus-galli was determined using seed
bioassay, and the pretilachlor 30% EC was used as a control. A whole-plant bioassay was conducted to determine
the herbicidal activity of NC1 34.5% SC on annual gramineous weeds and safety to rice, and field trials were then
performed to confirm its performance in the control of annual gramineous weeds and rice safety. The results
revealed that the bioactivity of NC1 to the seeds of E. crus-galli var. crus-galli was better than that of pretilachlor
30% EC (the control) at much lower dosage. As a pre-emergence herbicide at a dose of 30 g/hm”, the fresh weight
inhibition rates of NC1 34. 5% SC against the susceptible and resistant annual gramineous weeds were all above 93. 26% ;
the selectivity index (Z) of rice ranged from 4. 12 to 27.82, and it was safe to rice. At the 2.5- to 3. 5-leaf stages of
grass weeds, the fresh weight inhibition rates of 144 g/hm* NC1 to susceptible Echinochloa spp. were all above 90.57%
after foliar spray treatment, but its effects to resistant Echinochloa spp. . Leptochloa chinensis and Digitaria sanguinalis
were slightly lower. It was safe for rice at the 1. 5- to 3. 5-leaf stage and there was no significant difference in fresh
weight between 9-144 g/hm’ NCI treatment and control. Field test results showed that, when NC1 was treated with the
dose of 60 and 75 g/hm’ as a pre-emergence herbicide, or by foliar spray treatment at the 1.5- to 2-leaf stage at the dose
of 100 and 112. 5 g/hm*, the control efficacies of annual gramincous weeds were both higher than 92. 47% and no

negative effect on the growth of rice seedlings was observed by visual inspection. NCI could be applied in rice fields to
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effectively control annual gramineous weeds and was safe to rice seedlings.

Key words weed control; rice; amide herbicide;
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Table 1 The collection information of weed seeds

(E3viiE R AR 8] /4E-H SR AR btk

Test seed Collection time Collection site Resistant
# Echinochloa crus-galli var. crus-galli 2012 - 10 VLR & 2 s T A B THURR
ViR E. crus-galli var. zelayensis 2010 -10 VLA L BB K
TFEM E. glabrescens 2015-10 VLA M T TLAR X R
Tt E. crus-galli var. mitis 2012 -10 AR B R B X RS
T4 Leptochloa chinensis 2013 -10 TLIA UL L X HHURR
LB Digitaria sanguinalis 2015 -10 TLHE IR U
BL(R) E. crus-galli var. crus-galli (R) 2012-10 LR BT EMNX 0 T S B
PERF(R) E. crus-galli var. zelayensis (R) 2010 - 10 M HTAATLIX BT T AR
BHFFEL(R) E. glabrescens (R) 2015 -10 VT T DX R SR AN s TR B U
TEMB(R) E. crus-galli var. mitis (R) 2012 -10 VLI YL T T AE Tll el X B0 L TR
F4&F(R) L. chinensis (R) 201410 WLA TN T RBUX BRI
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Table 2 Bioactivity of NC1 34.5% SC and pretilachlor 30% EC against Echinochloa crus-galli

var. crus-galli by seed bioassay (10 d after treatment)

G RAMEIZ/ % 56
255 fhigt e Inhibition rate of root (shoot) length =90
Herbicide Test weed 0.025  0.05 0.1 0.2 0.4 0.8 i u,l) / K

mg/L. mg/LL. mg/L. mg/LL mg/LL  mg/L P
NC1 Pl M 61.17  80.85 91.19 100.00 100.00 100.00  0.09(0.08~0.09)  0.998 9
34.5% SC  E.crusgalli var. crusgalli 3 52,23 67.57 81.68 93.81 100.00 100.00 0.15(0.13~0.18)  0.993 8
FL(R) M 45.70  67.55 82.12  94.04 100.00 100.00 0.15(0.13~0.16)  0.998 3
E. crusgalli var. crusgalli (R) % 26,98 42.33 64.11 80.94 91.09 100.00  0.36(0.34~0.39)  0.999 2
30 % L il M 34.96  52.65 78.32 93.81 100.00 100.00  0.16¢0.14~0.19)  0.994 0
Jtie EC E. crusgalli var. crusgalli 2 2549 47.33 70.87 86.55 94.95 100.00  0.25(0.24~0.26)  0.999 6
pg‘:;“;é?r (R M 35.10 45.03 63.58 78.15 94.70 96.69  0.33(0.23~0.46)  0.979 7
'Y E.crusgalli var. crusgalli (R) 3 10,11 30.71 41.76 60.11 81.09 95.13  0.60(0.47~0.76)  0.991 4

2.2 NC1 HI3E4h I3 R AR 22 B £ W0iE 1%

H 3 3 AT A1, 255 30 d, 34.5% NC1 SC 14
AFEXS R =5 T4 S Y B R E AR G
P I EDy 2 4. 56~26. 41 g/hm’, {EH RS H

#7.5 g/hm’ i W BHURT &1 S FMPET &1
7y fif 7 R = T 93. 66 % 7E A AR A
30 g/hm” B, X i ARk RN e M 1Y 2% e i i 410 7
L ET 93.26%,

£ 3 34.5% NC1 EFF| L EAMBI RAR BB & WiE M (M2 )E 30 d)

Table 3  Bioactivity of NC1 34. 5% SC against gramineous weeds under pre-emergence treatment (30 d after treatment)

N '@iﬁﬁ%fu%ﬂ%/% . e
R e Inhibition rate of fresh weight (95% ‘CL)/ »
Test weed 1. 875 3.75 7.5 15 30 60 o
g/bm?  g/hm’  g/bm’  g/hm’  g/hm’  g/hm? gr ()
B E. crus-galli var. crus-galli 46.61 62. 55 79.48 93.43 100.00  100.00  12.27(10.15~14.84) 0.992 9
Vi E. crus-galli var. zelayensis 30. 75 44, 64 73.61 83.53 94.84  100.00  20.03(16.78~23.91) 0.993 7
REFERR E. glabrescens 22.48  34.48  54.89  82.66 93.58  100.00  24.20(19.21~30.49) 0.991 2
T8 E. crus-galli var. mitis 13.70  34.35  51.09  75.43 93.26  100.00  26.41(22.19~31.44) 0.995 4
T4F L. chinensis 52.86  80.95  98.00 100.00  100.00  100.00 4.56(4.01~5.19)  0.994 1
B D. sanguinalis 41.31 7864  93.66 100.00  100.00  100.00 5.95(5.21~6.79)  0.995 7
B(R) E. crus-galli var. crusgalli (R) 13.60  44.70  60.42  77.15 95.23  100.00  21.95(16.90~28.50) 0.991 5
PURBLU(R) E. crusgalli var. zelayensis (R)  20.38  42.13  81.77  92.01 96.88  100.00  12.44(9.89~15.65) 0.989 8
TEFEBL(R) E. glabrescens (R) 15.98  37.76 55. 95 81. 80 94.39  100.00  22.54(20.09~25.29) 0.997 6
TEBL(R) E. crus-galli var. mitis (R)  19.01 33.09 51. 66 72.79 95.69  100.00  24.71(17.09~35.72) 0.998 5
T4 F(R) L. chinensis (R) 64.66  76.69  95.21 100.00  100.00  100.00 5.51(3.88~7.83)  0.967 4
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2 4 ATA1L 255 21 d. 34.5% NC1 SC 250}
AEFEXS 2. 5~3. 5 M AR ACRE % 5 1 25 10 M 2555
T A AL TR NPT 2y e 1% S A o A5 AR T[]
P24 2, H EDy, Ol 118. 34~274. 86 g/hm?, %t
T B R e A ORI 2 . FEA U
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) FE 7 2 T 90. 57 %% 5 W LR 0 2k B fek
IR N 71.39% ~86. 78 %, TEA R4 Fi &
288 g/hm’ W}, X RHUBT 42 F . b 5 %) ik 541 1 2R 53
Sk 88. 43 Y61 93. 07 6 s KU T4 b i 5 41 1
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F4 34.5% NC1 BEFEMRENRARBENEYFE(HEHE 21 d)
Table 4 Bioactivity of NC1 34.5% SC against gramineous weeds under foliar treatment (21 d after treatment)

i T 3/ 0 D
fk At Inhibition rate of fresh weight o0
(95% CL)/ R
Test weed 9 18 36 72 144 288 ge (hm?) !
g/hm? g/hm? g/hm? g/hm? g/hm? g/hm?
M E. crus-galli var. crus-galli 13.42 28. 34 all, 3B 73.39 92. 38 95.21  135.51(117.33~156.51) 0.997 0
ViR E. crus-galli var. zelayensis 17. 21 31. 16 55. 90 71. 11 90. 57 95.12  142.21(127.52~184.61) 0.995 7
HFE E. glabrescens 12. 48 43. 58 63. 56 78. 48 91. 08 95. 11 122.18(90. 90~164. 24) 0. 986 4
TR E. crus-galli var. mitis 22.53 46. 71 60. 71 84. 61 91.40  100. 00 118. 34(96. 80~144. 66) 0.993 4
T4 L. chinensis 6. 06 18. 87 25.01 48. 02 68. 43 88.43  379.91(285. 78~505.03) 0.992 3
¥ D, sanguinalis 4. 55 18. 53 25. 34 44, 27 71. 28 93.07  259.92(205. 07~329. 44) 0.992 9
ML(R) E. crus-galli var. crus-galli (R)  12.52 23. 62 33.19 69. 21 85. 35 92.08  226. 38(170. 00~300.19) 0.988 8
PERBU(R) E. crusgalli var. zelayensis (R)  23. 91 43. 43 66. 06 75.79 86. 78 94.51  172.79(147.76~202.07) 0.995 6
EFFREL(R) E. glabrescens (R) 25.73 33. 89 46. 67 62. 88 78. 96 94.79  249.91(164. 77~379.04) 0.977 8
TEM(R) E. crus-galli var. mitis (R)  12. 20 21. 58 30. 83 45. 38 71. 39 92.17  274.86(151.53~498.55) 0.989 2
T4 F(R) L. chinensis (R) 11. 22 24, 95 34. 59 38.19 48. 96 57. 34 >>288. 00 —

2.4 NCI1 MAREBEKEHLZEHE

ST VERD RSO 4. 12~27.82 ZJA], K

T2 )5 H LSS . £5 24 500 Ab 3+ 358 I /K e b 5
WIREIAN G &, FLbR R e i B9 A K IE R, K
W25, W5 Al A1, 34. 5% NC1 SC - 338 b F %t
KA ORI * S0 737 AT “IRAE 9 57 KRR K fE 1
FOORARARH B B PR B R e L T

T 4,32W] 34. 5% NC1 SC Xtk g e 4. #H
RO 43 R 60 g/hm? B X Rl 8 B 30 R A
7,14 %0 E B E AR X AR, HONCL 457 it b 2GS
RIS i 0 T A R T A RO At % i o R
PRGBS TR S 2R K e it 245 P o 0 2 el PR

5 34.5% NC1 BEF LELAERN AR LB ABRLME

Table 5 Safety of NC1 34.5% SC to rice seedlings of different varieties under pre-emergence treatment
o - KRG 1RAE 957 HIFE < AL 737 FefE R 157
ﬁé&ﬁﬁﬁtﬁﬁ%/ Japonica“Xudao 97 Indica‘ Hanyou 73’ Glutinous‘Dahua 17
g+ (hm?*) " 32 /0 v 37 /0 v 2% /0
Dosage of W /mg EEE IR/ %6 #T /mg f T A ) 2%/ 6 ® % /mg f T A ) 2R/ 26

active ingredient

Fresh weight

Inhibition rate
of fresh weight

Fresh weight

Inhibition rate
of fresh weight

Fresh weight

Inhibition rate
of fresh weight

0 (2 385+148)a 0. 00 (4 375+134)a 0. 00 (1 808+46)a 0. 00

1. 875 (2 373£209)a 0.52 (4 305+=784)a 1. 60 (1 805+53)a 0. 14

3.75 (2 368+97)a 0.73 (4 268£398)a 2.46 (1795£57)a 0. 69

s ® (2 348+t116)a 1.57 (4 185+376)a 4. 34 (1 778+£333)a 1. 66

it5 (2 298+266)a 3. 67 (4 140%222)a & 37 (1 755+72)a 2.90

30 (2 283+116)a 4.29 (4 1054+419)ab 6.17 (1738£7Da 3.87

60 (2 245+19)a 5. 87 (4 063+182)b 7.14 (1733+185)a 4. 15

El)gl?((iiﬁglf)/ 122. 34(72. 82~205. 56) 108. 70(55. 93~211. 25) 126. 85(49. 09~327. 80)
BRI RO

Selectivity index(Z)

4.12~27. 82

D Rl - AR DR . [FANA [R)/ING TR AN )57 k) 22 53 Wik 25 (P<<0. 05) . R[]
Data in the table are mean=+SE. Different lowercase letters in the same column indicate significant difference at 0. 05 level among different
doses(P<C0. 05). The same applies below.
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2.5 NCI1 3AREMH®BKBHZENE

Tt 24 Ja H W% . 2% 24 70 Zb 2R K RE ik s L i
ot R B ERIER, RILZ ., k6 alH,
34.5% NC1 SC & i 9~288 g/hm’ 1
PZEMLb R, 45 A0 38 2. 5.3, 5 i A K A CHUAS © 52
737 MR ARFE 9 57 R S KR 1 S HREEER S
THKGT BTG I 25 22 5, U /K R 28 4 s A Ol

Iy R 9~144 g/hm? W}, 1. 5 M3 3 Fhok A rY ik
IO BTC 0 2 22 5 BT I ROK A 38 42 4
EY AR5 iR 288 g/hm® W] PRI BEAE
23 5k 7.80% . 7. 48 % , fif T 5 I T 7K
XA, HONCL A AR50 5% 1.5 i 7K R Y fif = 41
Hl R B & F 2. 5.3, 5 I /K RS 9 5 FE 4 1 36, Rt
FL e 24 B B R A A

£ 6 34.5% NC1 BiFFIEMLAEWNARAMHABREMN

Table 6 Safety of NC1 34.5% SC to rice at different leaf stages under foliar treatment

RN B/ 1.5 -4 2.5 -4 3.5 44
Ky g.l()};rle -1 1. 5-leaf stefge _ 2. 5-leaf stefge - 3. 5-leaf stzfge -
Tpeofrice R mwme  GERBECT mmme  TRARECT wmme  GEAREE
. . Fresh weight . Fresh weight N Fresh weight R
ingredient of fresh weight of fresh weight of fresh weight
RS RRE 9 B 0 (2 170483)a 0. 00 (2 403+142)a 0. 00 (3 503+127)a 0. 00
Japonica ‘Xudao 9’ 9 (2 150=71)a 0. 92 (2 398+93)a 0.14 (3 5002=95)a 0.09
18 (2 123%+74)a 2.19 (2 390+169)a 0. 43 (3 493%60)a 0. 29
36 (2 100267)a 3.23 (2 365+193)a 1.13 (3 467£39)a 1.05
72 (2 068+£159)a 4.72 (2 360+211)a 1. 70 (3 4474+152)a 1.62
144 (2 048-+170)ab 5. 64 (2 325+17D)a 3.26 (3 403%+246)a 2.85
288 (2 008+53)b 7.48 (2 285+198)a 1.82 (3 387+129)a 3.33
MG 248 737 0 (2 468+203)a 0. 00 (3 010£39)a 0. 00 (3 390+117)a 0. 00
Indica *Hanyou 73’ 9 (2 440+114)a 1. 11 (2 9831+222)a 0.91 (3 3734+132)a 0.52
18 (2 408+178)a 2.43 (2 955+71)a 1.83 (3 338+96)a 1.55
36 (2 378+156)a 3.65 (2 945+98)a 2.16 (3 325+186)a 1.92
72 (2 345+145)a 4. 96 (2 913+53)a 3.24 (3 305+378)a 2.51
144 (2 3254+150)ab 5.78 (2 883+148)a 4.24 (3 255+210)a 3.98
288 (2 275+135)b 7. 80 (2 840+9D)a 5. 65 (3 230£63)a 4.72
el = 0 (1 998+217)a 0. 00 (2 393+225)a 0. 00 (2 713+180)a 0. 00
Glutinous ‘Dahual”’ 9 (1 988+168)a 0.50 (2 383%13)a 0. 42 (2 705+125)a 0.28
18 (1 965+135)a 1.63 (2 365+37)a 1.15 (2 685+133)a 1.01
36 (1 95067)a 2.38 (2 340+112)a 2.19 (2 660£125)a 1. 94
72 (1 925+104)a 3.63 (2 338+142)a 2. 30 (2 653+158)a 2.21
144 (1923+153)a 3.75 (2 325489)a 2.82 (2 638+119)a 2.76
288 (1898+113)a 5.01 (2 308+101D)a 3.55 (2 618+121D)a 3.50

2.6 NC1 TiEAIEHEIZHIRER

34.5% NC1 SC + 3L FH )5 45 d, % 5% K
FH AR AR 2% B %) Ak [ 200 £ o B 5 2 - L L I %o
IKFEAER B M. 3R 7 AL LA RN 5
75 g/hm® [T X R (AR B RCR £ B Bl K
1R 100. 00 %0, 35 8 3 15 F X BRZG I 40 207K g « N
Eijt WP 480 g/hm’® [k Bl &4 (88. 01%%) il fief i B
R (86. 37%0) o i 5 HoAth b TG W 3 25 55 ¥ T4 1
AR )7 R0 AT e 5 B 45 53301 R 97. 85 %6 1 99. 45 %0,
F T B2 4067KmE « N WP 480 g/hm’
(IR 43 1R 66. 59 Y F1 77. 06 %) , i 5 Hifth b B
T EZESR,

2.7 NCl1 EMEHEAFRELE R

34.5% NCI SC ZEmM-4bFR 5 45 d, %} B #G7K F% H
1. 5~2 W HIRAR} A B AR B R0 i 5 B iy » H
H I K FEAE R A R 2 8 nl L, FEA U84
FHAE 112.5 g/hm® B AR 2R X R 1) A B 80 R i
F BT Rk 98. 44 761 99. 30 %6 , 35 4 3 R TR
100 g/hm? FIRZRR (451K 96. 78 %0 F1 98. 58%0) , T 5
XTREZGH) 60 g/ L Tigg « FUR AL OD 180 g/hm” 1B
YRR 98, 44 % F1 99. 40%0) Kl 125 g/hm?
FIBHR o3 3R 99. 7161 99. 88%0) TG fik 3 25 5 5 Xt
T4 T IR B RORT i 51 By 45035 4 100. 00 %6, 35 B 3%
X IRZS ) 60 g/L AR - FUAE OD 180 g/hm’



e 156 - A5 4 17 2022
FIBTRL Ry 80. 87 %6l 88. 47%0) i S H A AL TR EZER.
R7T 34.5% NC1 2F7| HBELEXKBH—FEERERRENHBRYER (HBH/G 45 d)
Table 7 Control efficacy of NC1 34. 5% SC against annual gramineous weeds under pre-emergence
treatment in paddy fields (45 d after treatment)
T34 i/ KRBRL/ Yo fE R/ Y
255 g+ (hm?) ! Control efficacy against weeds Control efficacy for fresh weight
Herbicide Dosage of R T4+ R T4+
active ingredient Echinochloa spp. L. chinensis Echinochloa spp. L. chinensis
NC1 34.5% SC 60 (99.36F£1.11)a (92.47%8.12)a (99. 82£0. 31)a (97.93£2.56)a
75 (100. 00%0. 00)a (97.85%43.72)a (100. 0040. 00)a (99. 45£0. 95)a
90 (100. 0040. 00)a (98.9241. 86)a (100. 0040. 00)a (99. 61£0. 68)a
150 (100. 0040. 00)a (100. 00£0. 00)a (100. 004-0. 00)a  (100. 0040. 00)a
4076 R - Y L He WP 480 (88.01£0.67)b (65.5944. 93)b (86. 37£0.80)b (77.06=+4.06)b

bensulfuron methyls pretilachlor 40% WP

F8 34.5% NC1 BiFFEMREMKEH —FERARBENBKRYUR (HZH/F 45 d)
Table 8 Control efficacy of NC1 34. 5% SC against annual gramineous weeds under foliar treatment

in paddy fields (45 d after treatment)

ARUR ST I/ PRI/ % o R/ V4
255 ge(hm?) ! Control efficacy against weeds Control efficacy for {resh weight
Herbicide Dosage of pik=n T4F Ny R4

active ingredient Echinochloa spp. L. chinensis Echinochloa spp. L. chinensis
NC1 34.5% SC 100 (96. 78+1.55)b (100. 0040. 00)a (98.5840.60)b  (100. 00£0. 00)a
112.5 (98. 4440. 45)a (100. 00£0. 00)a (99. 3040. 14)a (100. 0040. 00)a
125 (99. 7140. 29 a (100. 00=2=0. 00) a (99.884-0.12)a  (100. 00=£0. 00)a
250 (99. 71£0. 51)a (100. 00£0. 00)a (99. 8940. 18)a (100. 0040. 00)a
60 g/L 5 - B E OD 180 (98. 44+0. 74)a (80.87-£10.86)b  (99.40+0.24)a  (88.47+6.20)b

penoxsulame cyhalofop-butyl 60 g/L. OD

3 @RSt

NC &g B A RIS B B0) , JH 2ot 41 ) s
Tl B o R v S A B P 5 1 BELRS 5 SR 7Y
sk, TR F R G i RN B 2552 3 IR 2
WA R AR RE R . ASIFST R B 34. 5% NC1
SC FIFE - s b 150 05F , A 280 43 T £ 60 g/hm® X
25 PN FH () R AR B} 2% B SR ¥I7E 9020 D 1
YLHA NCL 0] L F 1 3Eab 3, = N DA RO i
144 g/hm? ZEMA0FE, St 2. 5~3. 5 40 4 SR g 24
Bff TR 5 T 90, 57 % SHXHI MRS 24 T
ST HIHIRCRAE2E .t ARG rT E e AR5 1. 5~
2 WHASR FA 208 2 P A 100~112. 5 g/hm® 251 4b
B X ARAB A E B RGE T 96. 780, Uil NC1 i1&
BRI ZE A B, AT DR S R Y P A B 2 2
2 WS DA A B, 5 T i 28 I R0 198 5 1 ok R 38
_ﬁz[ﬁ] 3

NC AR 340 BRI b o XoF 47 o JBU Ak e i 174 B

J& B PUEIR G T 4 BT S TR P R ALY
LA 3 e A o 8RR BRI AT DA A A Bk i B
MR 25 %), BT, ALS 28, ACCase 8 IR A 22
I A P o3 A 7R 0 P e PR i i i o A
e R A B 0 P 2 R AR e ™, oy NC 4
MAFEP MR PRI AL T HIG IR . FEE RSB
IKFE ) AR K FE L AE , DA R AR A BN, H AT
7 o 7 AR ) i 1 2 579 2 Sy W e gk R Jie (metami-
fop)?, 34.5% NC1 SC %84 & 7.5 g/hm?
R AL BT Th AP AR IR F] 93, 66 %0, AT LAAE
R EARE KA H BT PR S R e 2550 . [W . NC1
XK R EAT B0 e e H AR NC1 - e 4b g
XA [ AU 7K A 28 LA 0T B 3B B s NC1 X #p
R TP 00 S R Y JHL R AR A A R i
TG PR XA T R R N R e, HF . HATK
e FE P R B o 5] S B DA TN B L T R (butachor) |
AREPRFL i (mefenacet) 2y 32, fH 18 K, HAF A
WA ZYE 34, 5% NC1 SC A Rl 4 i =
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TARV55 W R IR R B NCL 19 BR VR F B R K R i 22 & « 157 -

144 g/hm® ZEMAbBEXEAR R ZEA ) 1.5 i HAK FE 2y
FLA BT 22 4 s PR e T DAPTUARE 34 56 B i 3 it
2y, HRlT /KRG H 28 40 50— i IR R K RS A G
B0 G AR R X IR 8 K R 2 R T R 5 TR L
B,

BEXT7KAE H 2 FR A BRI ALS 28, ACCase
P R REE PRI T HUE [ A, g ] LUK
NC1 VE R BB FRFR . 223 IS 1 RT LA A S0 5 F
i 60~75 g/hm® 17 HIEA PR AR 1. 5~2 -4
KA 100~112.5 g/hm® ZEM W55 A0 FE, W] DL4E 4
A R H BT B K R BT AR AR 5L, RIS R
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