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Weeding Efficacy and Phytotoxicity Evaluation of Soil-Applied
Herbicides for Potential Use in Sorghum
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ABSTRACT. Herbicide options for weed control in sorghum is very limited, hence there is a need for exploring potential
herbicides. Sorghum herbicide tolerance field trails were conducted at two locations, Yaechoun, Gyeongsangbuk-do, and Miryang,
Gyeongsangnam-do, in 2013. Tolerance of sorghum was evaluated following the pre-emergence application of
methabenzthiazuron 70% (WP), simazine 50% (WP), oxadiargyl 1.7% (EC), and dimethenamid-P 5% + pendimethalin 20% (EC)
at the standard rate 157.5g, 75 g, 5.1 g, and 75 g a.i. 10 a™", respectively. As well as double the standard rate. On a phytotoxicity
scale of 0 to 9, methabenzthiazuron (WP) induced injury to sorghum up to level 1 at the standard rate and to 3 at double the rate,
but did not significantly affect the yield any statistical difference from the untreated. Simazine (WP) induced phytotoxicity up to
levels 2 and 4 at single and double rates, respectively. Simazine (WP) did not significantly affect yield: however, the values were
numerically lower than those in the methabenzthiazuron (WP) treatment. Oxidiargyl (EC) and dimethenamid + pendimethalin
(EC) induced no or slight phytotoxicity; however they failed to provide effective weed control at the standard rate (32 and 68%
control, respectively). Out of the tested, methabenzthiazuron (WP) was found to have potential for use in sorghum whereas the
other herbicides caused unacceptable levels of injury.
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Fig. 1. Maximum, average, and minimum temperatures and
precipitation during the experimental period.
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Table 2. Soil chemical characteristics at the two locations
studied.

Table 3. Emergence rates of sorghum at 20 days after herbicide
treatment.

Standard Double

Locations soil pH Av. P 2O_f OM_IZ Locations Herbicides dose dose
texture (1:5) (mgkg™) (gkg™) (%) (%)
Yaecheon Coarse silty 6.6 98.4 0.10 Yaecheon Methabenzthiazuron70% WP 95 90
Miryang Fineloamy 6.5 151.5 0.25 Simazine 50% WP 90 85
“O.M.: Organic matter.
Oxadiargyl 1.7% EC 95 95
Heloh def 242 i & 39 AYoA HAALEE
21.6°C, ¢t 25.4°C, |31 31.7°ColQth. ® 7=k 77.6 mm
2 AzA Hg & g2 0.6 mm =2 o3| Hrlol= Dirr(lfthen}?r?id—POS% + 9% 85
046.]:0] q_ E o]:‘% _%_ O__ﬂ X‘] :IEX]"Q‘ /\]-O‘:X] O] Pen imethalin ZOA) EC
™ pH 6.6, FE2AF 98.4m gkg L, #71=°] 0.10g kg
o]glown, Wk Ao AlokAo|m pH 6.5, 9214l 1515 mg Hand-weeding 100 100
=P g 0]0)
kg™, 71l 0258 kg ©]STH(Table 2). Miryang Methabenzthiazuron70% WP 95 95
OFMIONl [Ch= X|of Qi okapbi AAo| AHS T OF
otilof [}E X|of I ofZH === M= 3} ofsf Simazine 50% WP 95 85
o Al2A S 1 AR oFAl9 71T R
=610 7 O O 9 7F 22 0] 2ol
EOHE} 52 Table 337} Table flg} art ﬁ ? & Oxadiargyl 1.7% EC 95 95
L EA 2T Hol&S 100%E 3FYS o) A=A A+
HI 90% oA} Zo}E] itk Chai et al. (1991)2] Zr=29] Az
A =g AFOIME Aubila Acele] 71Eg) v Dimethenamid-P 5% + 0 %
‘—:q:oﬂ/\iE 97%94 %O}%E okﬁfﬂ'qu_— _‘:_r_'_:lls’—]' %/\]'6_]'93\]:}- Pendimethalin 20% EC
2] 3 4o o) 24 5 27] A%l dao] 4w
s - 5 1no) ol o Hand-weeding 100 100
oAHe] A EA2E] A5 A T 10€e] 31.0cmo] &
Table 4. Sorghum plant heights at 10~ 40 days after the herbicide treatments.
Standard dose (cm) Double dose (cm)
Loca-tions Herbicides
10 DATY 20DAT 30DAT 40 DAT 10 DAT 20DAT 30DAT 40 DAT
Yae-cheon Methabenzthiazuron 23.2 55.3 96.6 140.1bc” 19.1 49.9 85.3 125.1b
Simazine 22.9 57.8 93.9 135.2¢ 20.1 39.8 78.6 126.9b
Oxadiargyl 25.7 58.7 103.1 152.7ab 20.8 37.7 99.0 146.8a
Dimethenamid-P + 192 51.1 93.8  152.8ab 20.4 56.5 102.1 150.9a
Pendimethalin
Hand-weeding 31.0 65.9 113.8 158.1a 31.0 65.9 113.8 158.1a
Mi-ryang Methabenzthiazuron 20.0 464 74.6 119.4b 17.1 41.1 64.0 108.5¢
Simazine 21.9 47.3 67.3 109.6bc 22.3 43.8 54.7 96.9d
Oxadiargyl 249 52.6 78.7 102.8c 26.1 54.5 66.9 117.3b
Dimethenamid-P + 26.8 52.3 733 1104bc 23.0 483 662 109.0bc
Pendimethalin
Hand-weeding 27.2 58.4 83.5 134.8a 27.2 58.4 83.5 134.8a

YDAT (days after treatment).
"Mean separation within columns by DMRT (p > 0.05).
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Table 5. Phytotoxicity levels of sorghum at 10, 20, 30, and 40 days after the herbicide treatments.
Standard dose (0-9)” Double dose (0-9)*
Locations Herbicides
10 DAT 20DAT 30DAT 40DAT 10 DAT 20DAT 30DAT 40DAT
Yae-cheon Methabenzthiazuron 1 1 1 0 3 3 3 2
Simazine 2 1 1 0 4 4 3 2
Oxadiargyl 1 1 1 0 2 2 2 1
Dimethenamid-P +
Pendimethalin 1 1 1 0 2 2 2 1
Mi-ryang Methabenzthiazuron 1 1 1 1 2 2
Simazine 2 2 1 1 4 4 3 2
Oxadiargyl 1 0 0 0 2 1 1 1
Dimethenamid-P +
Pendimethalin 1 1 0 0 3 2 1 1
“0-completely survival, 9-completely death.
U oleh 2 el R R () B 40M 192-257 mE BT REuAE AZAR 52 WAsk] AT & 9 o
2o AAEeE 53] tuHvv|=-a] + Hidugd(F) = dhEh
2 7V oA EIglch. wepe] A5 712t o olAs]
L Aaolgirh. Hejasv) ATeeE o] HREL & om0l WE X9 X ofE HEWK FI
S Ao ()3t TlMEILe ] ¢ ATEERI )] Sdo] AR AlRAN R B, WAl
UL, WEPH =B ol2(42) 3 Al (52) A 2] $ 40 Hl =Elofa=
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240) 749 AP 100 24 Bl EAZTIF 272em
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Table 6. Weed control values of the herbicide treatments in Yaecheon and Miryang.

. L Density Dry weight DMRT Control value
Locations Herbicides (plant m %) (gm ) (5%) (%)
Yae-cheon = Methabenzthiazuron 70% WP 21 22.1 Cd 95

Simazine 50% WP 37 70.6 cd 84
Oxadiargyl 1.7% EC 60 299.5 b 32
Dimethenamid-P 5% +
Pendimethalin 20% EC 78 141.6 ¢ 68
Hand-weeding 31 11.6 d 97
Control (non-herbicide) 80 438.5 a -
Methabenzthiazuron 70% WP 47 37.6 bc” 81
Simazine 50% WP 19 41.8 be 79
Oxadiargyl 1.7% EC 124 183.7 a 7
Mi-ryang  Dimethenamid-P 5% +
Pendimethalin 20% EC 7> 93.0 be >3
Hand-weeding 13 0.7 c 100
Control (non-herbicide) 197 198.2 a -
“Mean separation within columns by DMRT (p > 0.05).
Table 7. Yield and yield components of sorghum affected by the herbicide in Yaecheon and Miryang.
Culm Ear Shoot Th;);lescelmd Yield
Locations Herbicides length length weight : 1
1 weight (kg10a™)
(cm) (cm) (g plant™)
(®)
Yae-cheon Methabenzthiazuron 70% WP 139.8 24.5 78.1 17.7 314a”
Simazine 50% WP 148.4 24.8 86.7 18.9 303a
Oxadiargyl 1.7% EC 156.1 234 713 18.2 239b
Dimethenamid-P
5% + Pendimethalin 20% EC 154.2 24.5 60.8 17.7 215b
Hand-weeding 156.3 23.3 66.9 19.7 321a
Control (non-herbicide) 181.9 22.2 44.5 17.0 120c
Methabenzthiazuron 70% WP 137.3 239 76.3 24.1 284ab
Simazine 50% WP 139.8 24.8 80.8 23.6 279ab
Oxadiargyl 1.7% EC 154.7 21.1 36.4 24.3 169c¢
Mi-ryang  Dimethenamid-P 5% +
Pendimethalin 20% EC 1524 232 50.0 253 247b
Hand-weeding 154.1 229 90.9 26.0 336a
Control (non-herbicide) 161.3 19.1 27.8 21.6 123¢
“Mean separation within columns by DMRT(p > 0.05).
A} WoF 278 Aol A wEPHl ZE|o}RE(4)TF AJubAl 33Tt Ha et al. (2000)9] Aol A 2] &J7k =8F0] 2lo|=

A [e]
sere 7h2)

&) 2FAl19 314kg 10a'7} 284 kg 10 a'& &
Az 321kg 107!, 336 kg 10a'2 A2} 524 9]
Zol7F AiTh. ey SAH ol (f)xt HHE U] =-3]
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