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Evaluation of the herbicidal activity and safety of tembotrione to maize
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Abstract: To explore the application procedures and potential of tembotrione in maize fields in China,
the herbicidal spectrum of tembotrione and its weed control activity against common weeds, as well as
its safety on different maize varieties, were determined using the greenhouse pot experiment method.
Field efficacy trials were conducted to verify its effects. The results showed that when post-emergence
herbicides (POST) was applied at the recommended field rate (RFR) of 100 g (a.i.)/hm’, tembotrione
could effectively control common grasses, sedges, and broad-leaved weeds in maize fields. It exhibited

high activity against Amaranthus retroflexus and Eclipta prostrata, with a fresh weight inhibition rate
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reaching over 90%. The tembotrione rates resulting in a 50% growth reduction for six common weeds
from maize fields, including Echinochloa crus-galli, Digitaria sanguinalis, Ipomoea purpurea, A. retro-
flexus, Cyperus iria, and Celosia argentea, were 8.44, 17.16, 9.37, 8.68, 9.40, and 32.51 g (a.i.)/hm’, re-
spectively, with the herbicidal activity of tembotrione higher than the control herbicide mesotrione
when applied at the tested rates. Under the RFR, tembotrione was relatively safe for all 11 maize variet-
ies except for Heinuo 301. When the RFR was increased two-fold, growth inhibition in different maize
varieties was enhanced. Tembotrione showed good selectivity between four maize varieties, Zhengdan
958, Zhenzhunuo 8, Suketian 1506, and Zhongnuo 2, as well as six weeds, including E. crus-galli, D.
sanguinalis, I. purpurea, A. retroflexus, C. iria, and C. argentea, with a selectivity index ranging from
10.40 to 29.14. Field efficacy trials indicated that at 28 d after POST treatment with 126 g (a.i.)/hm’
of tembotrione, the total plant control efficacy against weeds such as E. crus-galli, D. sanguinalis, Setar-
ia viridis, Cyperus rotundus, 1. purpurea, and Alternanthera philoxeroides in maize fields was 86.51%),

and the fresh weight control efficacy was 87.81%, while it was safe for the tested maize variety Caitian-

nuo 102.

Key words: tembotrione; herbicidal activity; safety; field efficacy
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Table 1 Evaluation of the herbicidal efficacy of different dosage of tembotrione on weeds in maize fields

o, | 50 g (a.i.)/hm’ | 100 g (a.i.)/hm?
Tested wead spcics . [T O
Inhibiting rate of fresh weight/% Sensitivity Inhibiting rate of fresh weight/% Sensitivity
ML Echinochloa crus-galli 72.47+7.38 ++ 84.34+2.92 +++
BN 224- Ipomoea purpurea 74.95+3.91 ++ 81.15+4.05 =+
i JE B Eragrostis pilosa 46.0846.93 + 52.94+2.40 +
/% Digitaria sanguinalis 73.92+1.66 ++ 88.94+2.83 +++
G Galium spurium 41.79+2.61 + 66.41+2.83 ++
TG Amaranthus retroflexus 88.22+0.29 +++ 90.524+0.23 -
T Bk Abutilon theophrasti 76.72+2.92 ++ 78.04+11.78 ++
i1l Eclipta prostrata 93.90+0.55 A+ 97.78+0.37 -+
L5 Eleusine indica 82.55+3.40 +++ 83.4+0.85 +H+
FHH Celosia argentea 58.63+6.64 + 72.89+1.02 ++
MRV Setaria viridis 56.37+£10.34 + 80.78+3.32 +++
T4 T Leptochloa chinensis 35.71£6.29 + 45.58+7.74 +
FRARINZE Persicaria lapathifolium 60.62+2.765 ++ 69.98+4.51 ++
OKIBE Cyperus iria 76.7248.13 —+ 88.06+3.98 +

+o — R s s PR s SRS 4+ RBUER . +: Mildly tolerance; ++: moderately sensitive; +++ : sensitive;

++++: highly sensitive.
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Table 2 Bioactivity of tembotrione and mesotrione on main weeds in maize fields

P ) EYEpxi LIP3
Tested weed e Regression Correlation  GR,/(g (a.i.)/hm*) GR,/(g (a.i.)/hm?*)
species Herbicide equation coefficient
i FRA4EA Tembotrione  y=3.51+1.61x 0.969 8.44(6.12-11.63) 53.01(33.89-82.91)
Echinochloa crus-galli T ¥ Mesotrione ~ y=2.42+1.79% 0.980  27.81(21.79-35.49) 144.70(96.78-216.33)
HE FRBEER Tembotrione  y=2.87+1.73x 0.944 17.16(11.02-26.74)  94.91(45.84-196.50)
Digitaria sanguinalis {7 Mesotrione  y=1.78+2.13x 0.962 32.59(23.17-45.84)  130.13(76.05-222.69)
[ -2 4 PR Tembotrione  y=3.64+1.40x 0.968 9.37(6.80-12.92) 77.69(46.61-129.50)
Ipomoea purpurea fil§ff% B ER Mesotrione  y=2.56+1.72x 0.946  26.10(17.35-39.29) 145.29(74.12-284.80)
ST FRESEA Tembotrione  y=3.67+1.41x 0.911 8.68(4.97-15.18)  70.21(29.84-165.19)
Amaranthus retroflexus  fif§ffi 2Ff Mesotrione  y=2.85+1.57x 0.996  23.74(21.20-26.58) 156.23(129.20-188.92)
(% ST FRBEER Tembotrione  y=3.86+1.17x 0.966 9.40(6.73-13.13)  118.01(64.49-215.93)
Cyperus iria Tl BB Mesotrione  y=2.82+1.62x 0.963 21.86(15.50-30.85)  134.53(78.53-230.44)
A FARiER Tembotrione  y=1.07+2.60x 0.948 32.51(21.56-49.04)  101.32(52.67-194.88)
Celosia argentea Tl 5 Mesotrione  y=0.90+2.60x 0.926 38.05(22.64-63.94)  118.59(59.53-236.25)

x: BRELRIFE RS v. SEEREINEI . x: Logarithm of herbicides dosage; y: inhibition of fresh weight.

WG TE AR 958 LBk 8 %5 IR 1506 .17
K25 4 F R DL B R AR A
U KV RE T 6 Fih A% B ] LA A B
P, VEEEPEFE BN 10.40~29.14 ; Bl itk 25 il 7 (it 4 4
K it AR 6 i A R 2 ] 3 B R BRGSO
4.67~7.65(%5).

2.5 IREEERXT E K HZE R HE R

ZEMF IS Ab B S AR 10 K, A AR BIIX 2 R HH B
AR RIS /N R Ak, B ot R g
LA, AR A2 B A, 51 Rl FH 24500 s ek

TEMBA &

FIAL S 5 14 K, 43 0 A 45 A B X —4E A=
FRELIRRDI AL, 255 B, R 7E 90,108,126 1
216 g (a.i)/hm’ &t F AT LATE—E BB L BhBRAL
Ly AR A T R RS O TR, B
B %43 59 S 62.27% . 69.65% . 77.70% F1 82.91% , H:
HOGT L R R 2 A 8 B SR, X BB K
R KA J B s O - R B RO X A 25 5 %o iR Y
FI YTk HEER 7E 150 g (a.d.)/hm® 5 & F X R
e N 11 e e S T e S B e e o R 973 6 )
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66.05%.62.37%.49.03%.57.28%.69.23% F151.57%,
SRBTRCN 59.26% , i EARTF A TE 90 g (a.i.)/hm’

AEBER B EARBRL (K 6) o

&3 ARFIEREIX A B EKMMkKS S EFMIRKRM0

Table 3 Effects of different dosage of tembotrione on plant height, fresh weight, and root length of different maize varieties %

100 g (a.i.)/hm’

200 g (a.i.)/hm*

FK AP Maize variety

PREpIER EEEAIHIR ARIIEHR

PREIERIR SRR ARIIEHR

Inhibiting rate  Inhibiting rate Inhibiting rate Inhibiting rate Inhibiting rate Inhibiting rate

of plant height of fresh weight ofroot length of plant height of fresh weight of root length
ZEHE 301 Heinuo 301 (CK) 6.00+0.56 a  7.38£0.07a  6.18+0.37 a 7.15£049a 7.59+047a  6.66+0.34 a
F APk 102 Caitiannuo 102 1.40+0.09 cd 1.48+0.22 cde 1.384+0.47 be 1.64+£0.20 de 1.92+0.35cd  1.60+0.42 be
Ffe 488 Zhongnongtian 488 1.57+0.31cd  1.61£0.17 bed 1.48+0.52 b 1.81+0.31 de 1.84+0.23 bed 1.80+0.35b
FlPkF 182 Tiannuo 182 1.63+0.60 cd  1.77+0.18 bed 0.86+0.21 de 2.60+0.54 ¢ 2.09+0.10 bc  1.59+0.48 be
4ETif it F 23 Huanaitianyu 23 0.82+0.14¢  1.14+0.25 cdef 1.07+0.46 bed ~ 0.98+0.16 f  1.35+0.26 cde 1.22+0.44 cd
J%%4 12K Baolieyumi 2.37+0.48b  2.38+0.34bcd 1.15+0.25bcd  3.38+0.74b  3.12+024b  1.40+0.58 be
FEHEIF 1506 Suketian 1506 0.80+0.37e  1.12+0.31ef 1.0320.26bcd 0.90+0.35f  1.25+0.18 de  1.46+0.38 be
#BEL 958 Zhengdan 958 0.51+0.10e  0.67£0.18 f  0.50+0.16 ¢ 0.62+0.10 f  0.74£0.21e  0.71£0.20d
E %% 65 Yuebainuo 6 0.92+0.31 de 1.20+0.20 def 1.05+0.21 bed 0.95+0.38 f  1.25+0.28 de  1.20+0.29 cd
2k 85 Zhenzhunuo 8 0.54+0.17e  1.00+0.29 def 1.09+0.25bcd  1.12+0.28 ef 1.07+0.39de  1.16+0.30 cd
T8E 295 Yuetian 29 0.91£0.26 de  2.67+0.22 bede 1.05£0.23 bed  1.10+£0.39 ef  3.30£0.25cd  1.27+0.37 be
Hkk 25 Zhongnuo 2 0.77£026 ¢  1.03+0.11 ef 1.00£0.17cd  0.94+£0.17f  1.26+0.11de  1.39+0.35 bc

LR R bR 2 . RIS R ING k7R 48 Duncan [RGB 2 Mk 259546 56 2% 57 il % (P<0.05) . Data are mean +

SD. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).
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Table 4 Determination of tolerance of different maize varieties to tembotrione and mesotrione

=1 ‘ K

AR Fie il R%Ejﬁi cjtﬁaéf%gﬂz GR,,/(g (a.i.)/hm’ GR, /(g (a.i.)/hm’
Maize variety Herbicide gression orre at.lon 1o/ (g (a.i.)/hm?) /(g (a.i.)/hm?)

equation coefficient

958 AR Tembotrione  y=—0.64+137x  0.983  1544.59(952.43-2504.92) 13 386.73(5 331.80-33 610.51)
Zhengdan 958 filififi Bl Mesotrione y=0.80+1.02x  0.997 729.46(621.25-856.52) 13 165.61(8 654.22-20 028.76)
BHHKG8S  FFMM Tembotrione y=—0.87+1.49x  0.998  1227.33(1057.76-1423.85) 8 946.51(6 742.30~11 871.33)
Zhenzhunuo 8 A4 Efi] Mesotrione y=0.24+1.20x  0.974 806.36(501.19-1297.37) 9 505.94(3 173.19-28 477.03)
JAFHIT 1506 BRGERR Tembotrione  3=-0.29+1.26x  0.981  1490.82(899.29-2471.47) 15 374.06(5 618.17-42 070.89)
Suketian 1506 fil§fifi 5[] Mesotrione y=0.20+1.19x  0.997 906.80(766.89-1072.24) 10 806.50(7 415.67-15 747.81)
k25 FREET Tembotrione  y=0.14+1.13x  0.986 1 504.65(972.21-2328.67) 20 620.30(8 197.94-51 866.31)
Zhongnuo 2 7 BE R Mesotrione y=-0.23+1.37x  0.989 762.51(568.32-1023.05) 6 566.18(3 475.67-12 404.71)

x: BREFIFNEXIEG v, SEEHIIEIZ, x: Logarithm of herbicides dosage; y: inhibition of fresh weight.

FIAN PR IS5 28 K, 4 BT A A BEIX — 4R A=
J% B ()RR Bl R0 B T B AL . H R, PR R AE 90
108,126 #1216 g (a.i.)/hm> 5| & T X 24 55 1) B0k B
By Nk 76.16% .81.75% . 86.51% F191.51%, i fif
5 800 9 M 78.29% . 83.56% . 87.81% Hi1 92.58%
Xof HR 25 59 G i M 150 g (a.i.)/hm® 75 F X 22 56
SRBE AR 71.94% , SV E 5 R0CR 75.21% , 3 i 2
X T PR 7E 90 g (a.i.)/hm> ZbFE T AR 2k (£ 6),
5 AR 25 A —2L

3 it

TR A R R A e A B R BOK B
Sl JBE, A2 BR R AR 2R R Rl B 4 SR s i A

P TB ez — . PR ERE S HPPD 1] 57 2 R 5L
F BB A2 — 0 R R B4R AR A R
LA BB (R4 E A5, 2020) o ANHFTE AL T
HPPD $11 i) 371) 25 i 0 77) Pt 15 -5 i 55 I B3R %
PEZE S AR, BRI 6 Fh oK ] B e i 2y
BAT BT 35 e 445 (2019) iR Y
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Table 5 Selectivity indices of tembotrione and mesotrione between different maize varieties and different weeds

Gt Tk . L E&Pﬁ [ -2 2 R KRR %ﬁﬁ
Herbicide Maize variety Echmochlo.a DlgllL.ZVlaA Ipomoea Amaranthus Cy}?e.rus Celosia
crus-galli sanguinalis purpurea retroflexus iria argentea
PR Tembotrione ¥4 958 29.14 16.27 19.88 22.00 13.09 15.24
il FC B Mesotrione  Zhengdan 958 5.04 5.61 5.02 4.67 5.42 6.15
I Tembotrione B = 23.15 12.93 15.80 17.48 10.40 12.11
fil§fifs SR Mesotrione ~ Zhenzhunuo 8 5.57 6.20 5.55 5.16 5.99 6.80
IR Tembotrione JBHE 1506 28.12 15.71 19.19 21.23 12.63 14.71
fil§fifi B Mesotrione  Suketian 1506 6.27 6.97 6.24 5.80 6.74 7.65
PR Tembotrione  HgE 2 &= 28.38 15.85 19.37 2143 12.75 14.85
fil§ i Bl Mesotrione  Zhongnuo 2 527 5.86 5.25 4.88 5.67 6.43
F6 AREILIEXEXKE—FEEFERHENR
Table 6 Control efficacy of different treatments on annual weeds in maize field
JE AT ] (i 0] N
BB Ll W DR W ERT bR T
Survey time b Dose/ Echinochlo.a Digitc.zria. Se‘ta‘ri.a Cyperus Ipomoea thera philoxe- Total control
and control (g(ai) crus-galli  sanguinalis viridis rotundus purpurea roides efficacy
efficacy hm?)
Zh)5 14d 1 90 69.1242.16 ¢ 63.64+2.83 ¢ 52.09+3.86 ¢ 60.3243.30 ¢ 73.08+3.56¢ 55.35+1.70d 62.27+7.31 de
FRBIAL 108 72.04+2.87 d 69.70£1.25d 61.98+1.25d 67.96:1.63d 81.41£0.94b 64.7842.05 ¢ 69.65+6.18 cd
Plant control 126  79.7243.74 ¢ 74.49+1.63 ¢ 72.68+2.49 ¢ 74.76+2.94 ¢ 85.90+0.47b 78.62+1.25b 77.70+4.40 be
iﬁzchfe?t 216 83.10£1.70 b 82.60+1.25b 80.63£2.05 b 80.91£1.25b 87.8241.25b 82.39+1.25b 82.9142.37b
treatment 150  66.05+2.05 f 62.37+2.05f 49.03+1.70 f 57.284+2.83 ¢ 69.23+1.41 ¢ 51.57+2.05d 59.26+7.34 ¢
3 / 98.16+0.82 a 98.53+1.63a 98.37+0.47a 97.41+1.25a 98.08£0.82a 98.1140.82a 98.11+0.35a
ZJ528d 1 90 79.70+2.36 ¢ 75.07+3.74¢ 71.96£1.25¢ 75.73+2.94 ¢ 80.36+2.16 cd 74.14+0.82 ¢ 76.16£2.97 ¢
BRBITAL 108 83.4142.62 d 82.91+2.16 d 77.1542.05d 80.26+1.70d 85.71+1.41 bc 81.03+0.82d 81.75+2.70 d
Plant control 126 87.11£2.45 ¢ 87.68+3.56 ¢ 82.44+2.87 ¢ 85.11£0.47 ¢ 91.67+1.89 ab 85.06+0.94 ¢ 86.51+2.86 ¢
zgﬁga;fe?t 216 93.1942.49b 91.5042.49 b 86.43+2.49b 91.91+1.25b 94.0541.25a 91.954125b 91.5142.43 b
treatment 150 73.19+2.05f 71.62+3.30 f 69.36+5.31 f 71.2040.94 f 75.60+2.05d 70.69+1.63 ¢ 71.94+1.99 ¢
3 / 97.93+0.47 a 98.60+2.16a 98.90+1.25a 98.06+0.82a 97.02+0.47a 97.13+0.47a 97.94+0.69 a
Zif528d 1 90 80.10£3.27 ¢ 76.04+4.74 ¢ 75.05+2.81 ¢ 78.90+1.91 ¢ 81.54+2.97 ¢ 78.12+191 ¢ 7829+223 ¢
fief 5 K 108 84.52+6.13 d 83.01£3.55d 80.30+0.83 d 84.70+2.89 d 86.08+5.41 d 82.76+3.81d 83.56+1.83 d
Fresh weight 126 88.0242.19 ¢ 88.08+1.01 ¢ 83.9845.65 ¢ 88.87+1.46c 92.08:2.41 ¢ 85.83+0.71 ¢ 87.8142.52¢
Z?gf;; 216 93.40£3.50 b 92.07+1.38 b 90.71£1.23 b 92.0241.96 b 94.60£0.57 b 92.69+1.84b 92.58+1.21 b
228 d after 2 150  78.80+2.46 f 74.34+2.16 f 72.73+1.72 f 74.15+1.37 f 78.40+4.49 f 72.86+2.50 f 75.21+2.47 ¢
treatment 3 / 98.92+1.05a 99.25+1.93a 99.30+1.23 a 98.74+0.94a 98.97+1.35a 98.13+0.79a 98.89+0.39 a

1: 8% MM OD; 2: 15% i Wl OD; 3: N LER" . RPEHE N P Eprii 2 . SRR/ NG 5137528 Duncan
BT 2 W 25 0 56 22 57 9 35 (P<0.05) » 1: 8% tembotrione OD; 2: 15% mesotrione OD; 3: artificial weeding. Data are mean+SD.

Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).
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