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The efficacy of mesotrione+nicosulfuron (OD 10.5%) and bentazon+MCPA (SL
46%), two new herbicides, in comparison with some commonly used herbicides in
the control of broad-leaved weeds of corn
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ABSTRACT
Field experiments were conducted to evaluate the efficacy of mesotrione+nicosulfuron and
bentazon+MCPA, two new herbicides, in the control of broad-leaved weeds of corn in Alborz, Fars and
Kermanshah provmces in 2018. The treatments consisted of mesotrione+nicosulfuron at three doses of
0.7, 1 and 1.3 L ha’!, bentazon+MCPA + weeding grass species at three doses of 1.5,2 and 2.5 L ha’!
mesotr10ne+s metolachlor—l-terbuthylazme at 4.5 L ha’!, nicosulfuron at 2 L ha! bromoxyn11+MCPA at
1.5 L ha'! + weeding grass species, rimsulfuron+nicosulfuron at 175 g ha'l, nicosulfuron at 2 L ha™! +
bromoxynil+MCPA at 0.5 L ha' and hand weeding control. Density and dry weight of weeds were
evaluated 45 days after spraying. The results showed that mesotrione+s-metolachlor+terbuthylazine,
nicosulfuron + bromoxynil+MCPA and bromoxynil+MCPA were the most effective herbicides
(efficacy>85%) in control of broad-leaved weeds in all the studied provinces. Also, nicosulfuron and
rimsulfuron+nicosulfuron controled broad-leaved weeds most effectively (by roughly 90% reduction in
weeds dry weight) in Fars and Alborz provinces. The efficacy of 2.5 L ha™' bentazon+tMCPA in Fars and
Alborz provinces were over than 85%, while this treatment led to 70% to 85% weeds control in
Kermanshah province. The efficacy of none of the applied rates of mesotrione+nicosulfuron did not lead
to a satisfactory control of broad-leaved weeds compared to the commonly used herbicide treatments.
Moreover, bromoxynil+MCPA, nicosulfuron + bromoxynil+MCPA and manual weeding in Kermanshah
and nicosulfuron in Fars resulted in the highest increase in corn grain yield by approximately 122% and
211% compared to the untreated control, respectively.
Keywords: Bentazon+MCPA, chemical control, mesotrione+nicosulfuron, post emergence.
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Table 1. Soil properties and dates of seed sowing, harvest and herbicides application in the three studied locations

Location Soil texture pH Organic K P Sowing Herbicides Harvestation
matter (%)  (mgkg!)  (mgkg?" date application date date
Fars Silty clay loam 7.9 1.2 285 8.2 2018-07-08 2018-08-28 2018-10-20
Kermanshah  Silty clay loam 7.3 0.79 266 6.9 2018-05-28 2018-07-02 2018-10-13
Alborz Clay loam 7.5 0.78 367 17 2018-06-26 2018-07-15 2018-11-18
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Table 2. List of major weed species at the three experimental locations

Common name Scientific name

Experimental locations

Karaj Kermanshah Zarghan
Ground cherry Physalis divaricata D. Don *
Johnsongrass Sorghum halepense (L.) pers. *
Green bristlegrass Setaria viridis (L.) P. Beauv. *
* B3 B3

Redroot amaranth
Cultivated licorice
Mat amaranth

Amaranthus retrofexus L.
Glycyrrhiza glabra L.

Lambsquarters Chenopodium album L.
Little hogweed Portulaca oleracea L.
Field bindweed Convolvulus arvensis L.
Black nightshade Solanum nigrum L.

Amaranthus blitoides S. Watson.
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Table 3. The effects of different herbicide treatments on the number of weed species reduction percentage (relative to
untreated control), 45 days after herbicide application at Fars province (Zarghan).

Treatments little hogweed redroot amaranth Total
(Portulaca oleracea L.) (Amaranthus retroflexus L.) weeds
mesotrione+nicosulfuron 0.7 L ha! 56.87¢ 21.78d 35.69g
mesotrione+nicosulfuron 1 L ha™! 60.18e 42.66¢ 49.05¢
mesotrione+nicosulfuron 1.3 L ha’! 73.82d 57.47b 64.08¢
bentazon+MCPA 1.5 L ha™! 79.15¢cd 47.29bc 70.89d
bentazon+MCPA 2 L ha™! 86.38bc 57.89b 80.06¢
bentazon+MCPA 2.5 L ha™! 95.06ab 53.46bc 83.96bc
mesotrione+s-metolachlor+terbuthylazine 4.5 L ha’! 87.01bc 85.54a 86.08bc
nicosulfuron 2 L ha! 92.52ab 90.04a 92.67a
bromoxynil+MCPA 1.5 L ha’! 92.08ab 93.11a 94.85a
rimsulfuron+nicosulfuron 175 g ha™ 90.30ab 86.47a 89.08ab
nicosulfuron 2 L ha + bromoxynil+MCPA 0.5 L ha™! 96.34a 90.59a 95.13a

.(Duncan P<0.05) sl oo 45 ne ciglas 86 (g bl Llod 5| s S i By 5 jd JBlis 487 oolael oygiu oy

Different letters in the same column show significant diffrences (Duncan P<0.05).
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Table 4. The effects of different herbicide treatments on the dry weight of weed species reduction percentage (relative to
untreated control), 45 days after herbicide application at Fars province (Zarghan).

Treatments Little hogweed Redroot amaranth Total
(Portulaca oleracea L.) (Amaranthus retroflexus L.) weeds
mesotrione+nicosulfuron 0.7 L ha! 15.55¢ 12.19f 21.70g
mesotrione+nicosulfuron 1 L ha! 32.97d 20.40f 35.30f
mesotrione+nicosulfuron 1.3 L ha’! 45.56¢ 36.23¢ 50.41e
bentazon+MCPA 1.5 L ha™! 78.33b 64.04d 74.38d
bentazon+MCPA 2 L ha™! 83.07b 74.87c 83.04c
bentazon+MCPA 2.5 L ha™! 94.62a 86.15ab 92.41a
mesotrione+s-metolachlor+terbuthylazine 4.5 L ha’! 93.05a 77.10bc 87.21b
nicosulfuron 2 L ha! 96.14a 89.33a 94.05a
bromoxynil+MCPA 1.5 L ha’! 94.06a 93.02a 94.05a
rimsulfuron+nicosulfuron 175 g ha™ 93.81a 89.14a 91.38a
nicosulfuron 2 L ha™' + bromoxynil+MCPA 0.5 L ha' 95.31a 90.99a 93.78a
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Different letters in the same column show significant diffrences (Duncan P<0.05).
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Table 5. The effects of different herbicide treatments on the number of weed species reduction percentage (relative to

untreated control), 45 days after herbicide application at Kermanshah province (Kermanshah).

Redroot amaranth Ground cherry Total

Treatments (Amaranthus retroflexus (Physalis divaricata D. Don) weeds
L.)

mesotrione+nicosulfuron 0.7 L ha™! 18.94d 23.03g 30.21¢g
mesotrione+nicosulfuron 1 L ha! 22.12d 30.52f 33.86g
mesotrione+nicosulfuron 1.3 L ha! 67.21c 29.55¢ 48.82ef
bentazon+MCPA 1.5 L ha'! 70.80c 30.49f 52.82¢
bentazon+MCPA 2 L ha'! 69.58¢ 33.11e 57.57d
bentazon+MCPA 2.5 L ha'! 79.13b 44.97d 63.29¢
mesotrione+s-metolachlor+terbuthylazine 4.5 L ha™! 88.00a 90.27b 85.42a
nicosulfuron 2 L ha'! 78.65b 45.00d 46.56f
bromoxynil+MCPA 1.5 L ha’! 88.28a 97.50a 83.59a
rimsulfuron+nicosulfuron 175 g ha! 71.10c 29.72f 47.80f
nicosulfuron 2 L ha! + bromoxynil+MCPA 0.5 L ha! 88.79a 80.39¢c 72.05b
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Different letters in the same column show significant diffrences (Duncan P<0.05).

5 O SO S A s
O5s mals b 5l 5 05 s8] s sS4 055 s
Sl e s 2B acde S
DA o i ol ol A edalis
s gl S O3y shess VIAG LAY
OV dsas) s dals 4 cwd

03y Sy Sawg)e

Slobs o4 (ke amlie il bl
5 S gt MV ke 05 555 el sl
sl b Jr‘ Ao gt 09y 58] g 55
0 iy Sage Jadile JaS s bl
o a0 S5 (glajled s g i L
Six O3 hesd YAAT 5 4V/FE AQV/ET oeals
ST HE S U R VRGN B VRGNS G v
Sy idils Dl sy b bl k51 sl
5 V0 T g e Os3l 525 (Gsb slasles
S 05y alS don 4780 L 0 5] 5 iSO
Sl i S 515 bl 6y S s i
VYE L LSS o 2 Y O 58 s SO 52 5 5 0
S YN C O PR NI S W
Ll 5l a8 il oy iy Sag e acile

sl Ol guls pae sl bajles 4y b bl

paladile Suis g
boles 168 55 0T 51 S il s mls
(S CU sacde Sis Oy el
Erome 5 Som Ol nd 03 Sy S e
03 By s e Loy K Cja“ 08 aplaae
Slatls Bl boled e sbosls ens

(U dsdr) Al edalin db gy e

9> gl

— O S a5 dplamlos 05, ) 5o 555 3 1S
Tt doeSsmsn 5 st ISVl
2b sacile Sos 03y pals s 1y b o i
Susba (N dsdr) Clb dald 4 Cus s >
35 Lol pl 5,8 L s 2 2B S 05
My als ol O dald 4 ol Lp 5 A4
3 085 S5 0,8 daslas pl Sl e o 0 S
Avosgd= L S 5y 1) Yo T&w(xhaw'tq
olel 4y > pus P 2 i L5 Rl Ao s
ol s ae S B S LIS g
S 5o 2 Y 5 S i s S O g s 5
Sz O3y Sealldo,s YYAR 5 YoV L Ll e
ol dAS 5 L oD sl s b
T smphOssky Glasleg G sl OLES 5 acile



(MW eslbcie [yl dewe /(180 0) O1LKan 5 300

YA

O35 Sty EV/YY 5 EE/F0 LAl L s ja
bl 05,5 S s g aplacile € Ko
(A dsd) s S 13

saglacie (Fp 03p Ay L S, ke
3 A 53 Somy s Oy ot Jla Al
SIS Sl SLS 5 S| paeme 3 b
Om Al B s G S phs oo
oo ASle o W dales
Lzl T g pmpht bimSs05 2 5 iS5 54 Vs
4 S (o3 A Sl e 2LI) i e ) sbe
sl S 5y sba S 6y ol 4k
2 b Bl olSE e LS il
S Gl b asls Wiy e el glad
G Ssssbu g @S s ol g sl
Lle 23 ol 03wl S glaS sl S
Tttt oS 500 0358 o sS5 5 0558 3o S5
Skis S Joe bavgie ki as S IS 55 5
WSy ani S laleg gl stalin LS (s pm
Fr S50 Ols e sk 58 s b Ll
ESUle a3 21 Sy 5 oY (slash sl a g 3
oo S Jas hnd Sl Oyl sSH 05 5550
38 da g Gi\;} ol 5 S s ((V Jsa)
(S B st s b O sl SO
O3 S oSk aglacile A S o
Sorghum ) 3\ 5 (Setaria viridis L.) >
Schuster et al., 2007; ) <l odi (bicolor L.
Oas 5 Sl5.5 Sl bl «(Schuster er al., 2008
Lol S ks S 555 (Skrzypezak et al., 2011)
S 4 e o gag B Blge 5 S e 53 cpl e
2 g ged A

53 b Oss 58 g St O g f sy SESCile Sl ealind
S50 b sl V0 53 L T g Ol 5 VY
cale e O oal s el @Lﬂ o3 YY
J::5 93 )')1: Adls ey ol &Ajj.c 3%
S O SO S5 5 gl
St Oy Al dos YV ssas Lo 2
w383 bl e S S s s iy S e
(V Jsa)

pgbdile ggooxe

sl S ol O 5l (S o Sbe alie il
Tt JieS sm3 2 5 2D gt fSVba bt 32 5530
53 L b i oy AVAY S AY/YO L S e
53 s a3l jaglacile ¢game SIS 03y SRal
3,08 dajles ol 5l ey 235 13 el 05 8 S
Ao 53 WA T gy g JimS g05 2 + 0 5 oo 553
Gla Sl a5y 53 saglacile Six 0y el
SSle e e oy remes (23S 15
foamme St 03y A a5 55 T pmpltOssl
ol den 5 Al sdalie (gyls oxe J.:SL, Jaslacde
foome SKE 03y p ke 1 LN L6
Slaslag S 515 ooll o5 8 S s aslacils
O35 58 3o St 095 58 3o s 3 WX Q33 85 SO 3 5530
O35 hwe)d OV/YY 5 0V/00 all L 5 ja 5
Bl 6)u 03 S K Gpslcils I€ae S
05550 308 (bl Glasles w5 S
ooy YVAV LSS s ) oV O i) g SO
foome i O3s WS 3 b s
Sl el glales b b oS coils 5 alacile
35 a5 lasles Al (gols o &bl
22 A S Do SO S s 5 S o 2
Slag 3> 5 Bl pa b gilel O 5 s



¥4 e VO3 5 050l g St O 31 5550 e IS ile 53 TS

595 £0 | ouilionws pus JBL & Conund) 2 s SUWiA (459 LBl W0 yd w1 LESUle Bliseo (b lowd ,:.'IS -1 Jgss
(oLislo,) slitile,S ybins! 13 subloows 31 ome

Table 6. The effects of different herbicide treatments on the dry weight of weed species reduction percentage (relative to
untreated control), 45 days after herbicide application at Kermanshah province (Kermanshah).

Treatments Redroot amaranth Ground cherry Total
(Amaranthus retroflexus L.) (Physalis divaricata D. Don) weeds
mesotrione+nicosulfuron 0.7 L ha! 22.69¢ 6.24h 37.07f
mesotrione+nicosulfuron 1 L ha! 20.73e 26.76g 41.21e
mesotrione+nicosulfuron 1.3 L ha™! 69.42¢cd 32.02f 52.55d
bentazon+MCPA 1.5 L ha’! 74.90bc 31.62f 58.36¢
bentazon+MCPA 2 L ha™! 69.03d 27.17¢g 56.84¢
bentazon+MCPA 2.5 L ha'! 79.49b 49.45d 60.03¢c
mesotrione+s-metolachlor+terbuthylazine 4.5 L ha’! 88.35a 91.34b 82.25a
nicosulfuron 2 L ha'! 79.71b 48.33d 44.35¢
bromoxynil+MCPA 1.5 L ha™! 88.21a 97.46a 80.82a
rimsulfuron+nicosulfuron 175 g ha! 71.95cd 35.18¢e 51.21d
nicosulfuron 2 L ha' + bromoxynil+MCPA 0.5 L ha'' 89.10a 78.86¢ 67.36b
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Different letters in the same column show significant diffrences (Duncan P<0.05).
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Table 7. The effects of different herbicide treatments on the total number and total dry weight reduction percentage of
weeds (relative to untreated control), 45 days after herbicide application at Alborz province (Karaj).

Treatments Total number of weeds Total dry weight of weeds
mesotrione+nicosulfuron 0.7 L ha! 52.17b 75.48bc
mesotrione+nicosulfuron 1 L ha™! 62.08ab 76.86bc
mesotrione+nicosulfuron 1.3 L ha™! 65.29ab 79.30abc
bentazon+MCPA 1.5 L ha’! 63.95ab 67.65¢
bentazon+MCPA 2 L ha'! 66.32ab 86.80abc
bentazon+MCPA 2.5 L ha™! 81.51a 89.95ab
mesotrione+s-metolachlor+terbuthylazine 4.5 L ha’! 83.50a 88.62abc
nicosulfuron 2 L ha'! 81.17a 89.12ab
bromoxynil+MCPA 1.5 L ha™! 72.14ab 73.82bc
rimsulfuron+nicosulfuron 175 g ha™ 85.60a 92.93ab
nicosulfuron 2 L ha™' + bromoxynil+MCPA 0.5 L ha' 90.90a 99.00a

.(Duncan P<0.05) 33l oo 4l gxe ciglas 86 (¢ bl Llod 5| it S yitio By S5 50 JBlos a8 golael ¢ygia o 4

Different letters in the same column show significant diffrences (Duncan P<0.05).
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Table 8. The effects of experimental treatments on the increase percentage of corn grain yield (relative to untreated control)
at Fars (Zarghan), Kermanshah (Kermanshah) and Alborz (Karaj) provinces.

Treatments Fars Kermanshah Alborz
mesotrione+nicosulfuron 0.7 L ha-1 107.88h 109.42h 11.82a
mesotrione+nicosulfuron 1 L ha! 105.98h 111.50g 112.25a
mesotrione+nicosulfuron 1.3 L ha™! 126.89g 112.56f 102.12a
bentazon+MCPA 1.5 L ha™! 136.89¢g 110.85g 100.00a
bentazon+MCPA 2 L ha™! 177.65¢cd 111.50g 106.02a
bentazon+MCPA 2.5 L ha'! 152.57ef 116.06d 123.19a
mesotrione+s-metolachlor+terbuthylazine 4.5 L ha™! 186.82bc 120.70¢ 114.00a
nicosulfuron 2 L ha’! 211.31a 116.10d 108.97a
bromoxynil+MCPA 1.5 L ha™! 162.78de 121.85b 102.99a
rimsulfuron+nicosulfuron 175 g ha™! 188.15bc 114.94e 96.06a
nicosulfuron 2 L ha™' + bromoxynil+MCPA 0.5 L ha! 195.72ab 121.48b 103.28a
Weeding 195.71ab 122.99a 125.38a

.(Duncan P<0.05) 33l oo 4l gxe ciglas 86 (¢ lol Llod 5| it S yiitio By S5 50 JBlis a8 golael ¢ygia o 4

Different letters in the same column show significant diffrences (Duncan P<0.05).
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