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prometryn and flumioxazin against weeds in tigernut field
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Abstract In order to evaluate the rationality and the control effect of pendimethalin, prometryn and flumioxazin
in combination on weeds and safety to Cyperus esculentus var. sativus, a series of trials were conducted based on
the pesticides guidelines for laboratory bioactivity test and guidelines for the efficacy trials of herbicides against
weeds in soybean field. It was found that the combined effect of pendimethalin, prometryn and flumioxazin
presented to be additive or synergistic against three weeds, Echinochloa crus-galli, Abutilon theophrasti and
Chenopodium album . When the mixing ratio of the three was 30:30:1, the combined effect was synergistic. At
this ratio, pendimethalin + prometryn « flumioxazin 36.6% SC had good control effect on annual weeds in C.
esculentus var. sativus field, and the test dose was within the range of 1 647.0—1 921. 0 g/hm*, which was safer
than the others for the emergence and growth of C. esculentus var. sativus. The control efficacy on annual weeds
40 days after application was 91. 3% —97. 7% . Thus, it is feasible to research and develop new herbicides by the
combination of pendimethalin, prometryn and flumioxazin, which could expand the herbicidal spectrum and the
application scope, and could be used for weed control in C. esculentus var. sativus field at the recommended
dosage of 1 647.0—1 921.0 g/hm*.
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Table 1 Determination of the combined effect of pendimethalin, prometryn and flumioxazin on three species of weeds
255 Fl4/(g/hm?) ME  Echinochloa crus-galli TRk Abutilon theophrasti % Chenopodium album
Herbicide Dose E/% Eo/% E*Eo/% E/% Eo/% E*Eo/% E/% Eo/% E*Eo/%

FNE ¥ prometryn (X) 30 0. 49 9.97 11. 03
50 15. 22 36. 01 42. 50
T H%R  pendimethalin (Y) 30 44. 04 2.97 5.29
40 55. 30 6. 50 19. 34
P g flumioxazin (Z) 1 0. 07 1. 76 2. 87
1,5 2. 57 8. 31 20. 15

X+Y+Z 30+30-+1 55. 58 44. 35 11. 23 24. 28 14. 18 10. 10 28.16  18.16 10. 01

30+30+1.5 55.40 45.74 9. 66 26. 49 19. 91 6. 58 40.44  32.72 7.73

30+40-+1 56. 86 3o DO 1, 32 19. 00 17. 30 1.70 37.72  30.29 7.43

30+40+1.5 61.70 56. 66 5.03 25.11 22.82 2.29 47.72  42.69 5.03

50+30+1 58.53 o 1Y) 5. 94 46. 09 39. 01 7.08 53.68 47.11 6. 57

50+30+1.5 62.04 53.78 8. 26 50. 83 43.08 7 7% 63.68  56.52 7.16

50+40+1 71.19 62.13 9.05 50. 83 4]1. 23 9. 60 67.87  54.95 12597,

50+40+1.5 72.54 63. 08 9. 46 55.18 45. 15 10. 03 71.40  62.96 8.43

®2 36.6%_FX - - W SCIMTER—FELERERHBRYLR (2021 £)"
Table 2 Effect of pendimethalin « prometryn + flumioxazin 36. 6% SC on annual weeds in tigernut field (2021)

FRBER/ Y6 Giti 2 J5 20 d)
Efficacy of plant
(20 d after application)

FRBE#R/ Y6 Giti 2 J5 40 d)
Efficacy of plant
(40 d after application)

it TR/ %0 Giti 2 Ji 40 )
Fresh weight efficacy
(40 d after application)

2 FIR/(g/hm?) ——— = =
Herbicide Dose AAF R . ARAF Rt p— RAF [t p—
BRI m N e g Rt g gem X
. Bt . Bt . Bt
Grass Broadleaf Grass Broadleaf Grass Broadleaf
Total Total Total
weed weed weed weed weed weed
36. 6% —HZ - $h - ik SC 1372.0  76.4c 86.6c 83.9c 68.1d 83.2d 78.6d 73.8d 75.5d  74.7e
pendimethalin * prometryn ¢ 1647.0 95.7ab 95.8ab 95.8ab 92.6ab 92.9b  92.8b  96.0ab 92.6b  94.2b
flumioxazin 36. 6% SC 1921.0 98.6a 99.2a 99.1a 96.3ab 98.4a  97.7a  98.0a 99.4a 98. 8a

3294.0 100. Oa 99. 7a 99. 8a 99. Oa 99. 8a 99. Sa 99. 6a 99. 9a 99. 8a
330 g/L —H LR EC -

1 008. 0 84.3bc  52. 6d 61. 2 81. 4 56. 3 64. Of 86. 1 3.5 68. 4f
pendimethalin 330 g/ EC € ¢ ¢ ¢ € ose
500 4hHE WP _

1 260. 11. 4 o ® 7. 1. 4f .4 70. ¢ 25. 3f .1 58.4g
prometryn 50% WP 60. 0 e 88.5¢ 67.8d 3 88. 4c 0. 9e 5.3 86. 1c 8. 4g
50 Y N bR T i WP
2 Aﬁk}\ﬁ?—ﬂ? 64. 8 62.1d  93.2b 84. 9¢ 59. Oe 97. 4a 85. 6¢ 65. 2e 98. la 83. 1d
flumioxazin 50% WP
N TR Manual weeding 92.1ab 94.0b  93.5b  88.3bc 86.5cd 87.1c  90.9bc 84.4c 87. 4c

D) R —ARARAB R B S R SR, — AR R 2 LR AR HRR M2 KA OB . R RIS R NE TR
£ Duncan PR &R 2215 K 56 25 ¢ 1. 2% (P<<0. 05) . F K[,

The annual barnyard grass include E. crus-galli, S. viridis and D. sanguinalis. Annual broadleal weeds include C. album, A. theophrasti,

P. bungeanum, A. caerulea, A. retroflexus, et al. Different lowercase letters in the same column in the table indicate significant differences

(P<C0.05) by Duncan’s new complex range method. and the same in the following table.

£3 36.6%_FK - b - W SCXMTE A —F £ FEHHRYFR (2022)
Table 3 Effect of pendimethalin « prometryn + flumioxazin 36. 6% SC on annual weeds in tigernut field (2022)

KRB/ Y0 Giti 2 Je 20 &)
Efficacy of plant
(20 d after application)

KRB Y Gz g 40 )
Efficacy of plant
(40 d after application)

e E 55k / %0 Giti2h )G 40 d)
Fresh weight efficacy
(40 d after application)

25| JH#/(g/hm?*) . 40 "
Herbicide Dose AAR W AAR W RAR  FE .
- e S St i S T iy S
RE L RR g RRORE g RRORRE g
Grass Broadleaf Grass Broadleaf Grass Broadleaf
Total Total Total
weed weed weed weed weed weed
36. 6% — % » $h » Fifk SC 13720  75.2d 86.2c 82.9c 75.3d 82.8d 80.3d 90.5d 9L4d 90.8de
pendimethalin ¢ prometryn ° 1647.0 92.2bc  94.3b  93.3c  87.8bc 93.4c  91.3¢c  94.7c  95.4c  95.0c
flumioxazin 36. 6% SC 1921.0 96.9b 98.4b  98.0b  95.1ab 97.4b  96.6b 97.9b 98.8b  98.3b
3294.0 100. 0a  100. 0a 100. Oa 99. 2a 99. 6a 99.3a 100. 0a 99. 9a 99. 9a
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453K 3 Table 3(Continued)

FRBRL/ % Gtz g 20 )
Efficacy of plant
(20 d after application)

MRBAL/ Y0 Gitiz ) 40 )
Efficacy of plant
(40 d after application)

e T (5550 / Y0 (a2 ) 40 )
Fresh weight efficacy
(40 d after application)

251 AR/ /bty ———— e —
Hiedede Dose ARAR FErt Juwe AR Juwe AR R e
: Ju Ju AR Ju Ju 7R Ju Ju AR
AE KR g REORE g RRORRE g
Grass Broadleaf 5 Grass Broadleaf 5 Grass Broadleaf %
Total Total Total
weed weed weed weed weed weed
330 g/L —H R EC ;
pendimethalin 330 g/L EC 1 008.0 90.1c  64.8d 72. 11 86. 9¢ 61. le 69.6e  94.0cd  63.6f 77. 8f
500 Fh i WP
b . . 71. 7. . o S, . o
prometryn 50% WP 1 260. 0 37.3e  85.5¢ 1.3f 27.4e 82.2d 64.2e 55.6f 87. 8e 72. 6g
2Oz
OOAWH%ﬁgw WP 64. 8 71.9d  96. 2b 89. 0d 67.0d  92.0c 83.8d  81.0e 94. 1cd  88. 0e
flumioxazin 50% WP
ANTFR®E  Manual weeding = 93.1bc 96. 1b 94.3c  91.4bc 94.0c 93.0c  92.2cd  92.5cd  92.3d

2.3 36.6%—FX - $ - A SCHHFTEMNE

Xk

IG5 L H . 36. 690 H I« #b « I SC
FEIYS G AR & 1 372~1 921 g/hm’ LA,
XS G B AR T REEER IR R . R
R 3 294 g/hm? Hf K %F A 2551 50 %6 P Bk Fi 5 i
WP (64.8 g/hm*) Xyl 75 G B A K 7 = A 5
] o BEEAEG o 7 238 P AR A 5N TRR B LR, 2

K4 36.6%_HK - Fb

SR, KB X2y R 330 g/L R EC
(1 008 g/hm*) 50 % Fh5EE WP (1 260 g/hm*) Xf
MY E KR AR RAZm . 5 A\ TRR AL B H
B L, HER B, BEUEF N T H R R
B — XA 4 B IR A R e k. IR
25 N R A 30 540 1 2% B L 2 R ) il 90 R
HA K T B 7 e K, P B 40 %6 LA L
FLA IR 2 B DL 3R 4

* AR SCRMBEN T LM

Table 4 Safety of pendimethalin + prometryn + flumioxazin 36. 6% SC to tigernut

2021 2022
i/ .- fief o/ - . . 5/ o N
2 vy il SR ey kv ks S R
Herbicide Seedling E (kg/hm?) Yield Seedling d (kg/hm?) Yield
Dose Fresh . . Fresh . .
rate . Yield increase rate . Yield increase
weight weight

36.6% " HH R « b o B SC 1372.0 82 19. 14a 3 450ab  —0. 86 85 20. 76a 3 760a —1.31
pendimethalin ¢ prometryn e 1647.0 82 18. 82a 3 520a 1. 15 84 20. 39a 3 850a 1. 05
flumioxazin 36. 6% SC 1921.0 81 18. 86a 3 580a 2. 87 82 19. 83a 3 850a 1. 05

3294.0 74 16. 92b 3 300b —5.17 76 17. 13b 3 520b —7.61
330 g/L —H %R EC

1 o 2 19. 04a 2 2 —16. 67 20. 244 220c¢ —15.4
pendimethalin 330 g/L EC 008. 0 8 9. 04a 900c¢ 6.6 86 (0] a 3 220cd 5. 49
507 # WP
5076 FhE . 1 260.0 82 19. 20a 2 800c —19. 54 84 19. 71a 3 010d —21.00
prometryn 50% WP
50% PRI WP B ) 3
flumioxazin 50% WP 64. 8 71 15. 56b 2 780¢ 20. 11 70 15.52b 3 250¢ 14. 70
AT ¥ Manual weeding — 81 18. 96a 3 480a — 83 20. 58a 3 810a —
X CK — 78 17. 24ab 1 960d —43. 68 82 16. 91b 2 120e —44. 36

3 Fit5iTtit

IR AE R I, A F R L D R SR R
W ol PR — A A 2 R DL AS BT T, 2R B AR
sRIARME . L 50:40: 1,302 30 114 He 5] 3¢ B Ny
HE, = F L 30530 11y & e il 71 36. 6 %0 — H K -
Fh IR SC, 7RI V5 2 [B) 22 5 B iR 58, )

—ARE IR F IR B BT AL AE 1 372~1 921 g/hm’
AR B P R 95 222 A R g T A D i 95 5
H AT S B O 1647 ~1 921 g/hm?,
SikH 750 L/hm?  AEiIP GG 3~5 d (B
B 3EmESS . AR A o) Sh— AN 45 A 50+
40+ TG RAE  BARISAIR T 30+ 30 1 HIX LB T
(14 B T Bl 28 b 5 e » By — 2 A A5 » A X
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J& 1 A BERT R 20 mm,
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O M EY R i 2, W R 5N T
HRCCAE DR s AL B, 5 TN R R e
) S BC TR 006 R AR A 8 LR 6 B 55 A
HARIE T HAE g 5/ i T 7% 5 E R A AT AT
PEDSOT D 5L TR MR R A, = R 2
BT W IR ANE R R Y @ et
R v T P A A 3 T R N v ) o5 7
I FHYE R AR SR AT 95 G AT T ] 25 850K
55,36. 670 HIK « #b o NER SC 78 FokKE FE
A VI KR SEVEYI A K DL AR R RIAE L
A N G RIRIE,

FEZEAE b IR DR B A R gk
R AR R B Y 2 e PR K A R
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PR L AN IR BT LN AR A TR R
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- 1180.

(3] W RpET, ALK U, B, 45, IS S0 R S R & 1 T 9
FERELT . ATl 24l 2022,50(1) : 66— 74.

[47 MA Jiannan, FENG Xu, MENG Haocong, et al. Chemical
constituents of Cyperus esculentus leaves and the protective
effect against agricultural fungicide-induced hepatotoxicity [J/
OL]. Chemistry & Biodiversity, 2022, 19(11); 1-14. DOI;
org/10. 1002/cbdv. 20220053.

[5] MOHAMMED A, SANUSI K, HARUNA U Y. Tiger nut
(Cyperus esculentus 1.. ) and date palm (Phoenix dactylifera
L.) fruit blend mitigates hyperglycemia, insulin resistance and
oxidative complications in type-2 diabetes models [ J/OLJ.
Journal of Food Biochemistry, 2022,46 (12). el4423. DOI.
10. 1111/JFBC. 14423.

(6] mdilhs, EIEE, S, 2R T2 000 B I &
AT MRS, 2022, 35(9); 122 126.

L7 DT M, EX, sk, 45, RIS G R AE LD R A 1
WS MBEEL ] INRRERE, 2021, 53(3): 61 - 64,

(8] Ry, ek, BHATE, 45, WhVS 412U 3% T 240
(V] ¥ A B2, 2007(2): 331,

[9] FE, B80%, b, 55 AFEFRANE B 200 s gk
PR Kt B R AR R sE e L) ], o R S ARk, 2022
(10): 104 - 110.

[10] #H:, R, MbeT, S5 Wy B BOGRHLRIE M % 3¢ &
BRI ] RPUEBEFT, 2023, 45(7): 65-70.

[11] #5358, B HERER W R iR 8 m A g0 ] Bk
2y, 2015, 14(4); 1-4.

[12] FEXA, skfh, SO0, 45 FUBERE S P R0 IE L Aot & HL A
BRI AR [T, 42y, 2021, 60(3). 226 - 229.

L13] fEUDER, SBPREE, AT, 4. 500 g/L FhFid g i 570 i F il
(1] A2y, 2017, 39(5): 42 - 45.

[14] sy, HBRIRFEIIRIELT]. &2y, 2016, 55(10): 778 - 780.

[15] e ARSI A 8. A 24 5 P A 9 0 X o U Bk 2 7]
553 EP oy AR E S0 & WS ik NY/T 1155, 3-2006
[S]. dest: hEgRO A, 2006,

[16] rhie NCREILFNE Al B, A 24 3 pA AR W00 5 190 o DU ok 5
55T IRA RS R I E - NY/T 1155. 7-2006 [S]. Jb
A0 E AR R, 2006.

[17] e N RSERE A ER. A 2 ) 2580006 0 () 55 125
A BRI PTG K & H 4% . GB/T17980. 125-2004 [S]. b
A R AR, 2004,

(18] MR, BAFIE. BN, 45 W 5 a4 R B B
O R RCR B g i vkl ] dbdrgol 244, 2018,
46(5): 80— 84.

[19] farfhi, A, FEE%E, 45, —H DGR FNREshn T H &t g
AT HE BT A (D], BsmR A RR 2, 2017, 54(2):
320 - 326.

[20] 0, HIAK, JRAEFS. 5. FE s R R R R R oK 5 Y 2
ML) SRR R, 2010(23) ¢ 147 - 150.

[21] #:dez, SRR, FMVERMS. S5 FMEDVfE BRI A AL W Ik P 1Y
AR TR S P R S R L) ], RGP R 224
2019, 34(6): 846 - 852.

(% 4. | &)





